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SESSIONAL AEEANGEMENTS. 


The Opening Meeting of the One Hundred and Fifty-Seventh Session Avas held on Wednesday 
evening, the 16th of November, when an address was delivered by Sir John Oamebok Laicb, 

' C.B., O.M.G., Vice-President and Chairman of the Council. (See pp, 7-15, l>elo^ ^ 
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Be«®5IBeb *r.— Taughak Coenish. D.Sc., F.G.S., F.G.S., “The Panama Canal in -1910.’" Sir William 
H. White, K:.C,B., LL.B., Sc.D., F.R.S., in the Chair. 

14,— Keginald a. Smith, B.A., F.S.A., “ A Hew View of Roman London.” 


COLONIAL SECTION, 

Tuesday afternoon, at 4.80 o’clock:— 

Notejibeb 29.—A. lIoxTGOMEEy, AI.A., F.O.S., “The Progress and Prospects of Alining in Western 
Australia.” Admiral Sir Frederick George Denham Bedford, G.C.B., late Governor 
of Western Australia, in the Chair. 


INDIAN SECTION. 

Thursday afternoon, at 4.30 o'clock:— 

Decembeb 15.— Roeeet Fellowes Chisholm, P.R.I.B.A., F.S.A., “The Taj Mahal and its Relation to 
Indian Architecture.” 


r 


PAPERS TO BE READ AFTER CHRISTMAS. 

Horace AI. Wyatt, “ Alotor Transport in Great Britain and the Colonies.” 

Philip Joseph Hartog, AI.A., B.Sc., “ Examinations and their bearing on National Efficiency.” 

J. C. AIedd, “The Dutch Labour Colonies.” 

Cybil Davexpobt, “ IHuminated AXanuscriptL” 

George A. Stephens:, “Alodern Alaehine Bookbinding.” 

Professor J. Webtheimee, B.Sc., B.A., “Water Finders.” 

Captaix a. J. N. Teemeabxe, “ Seme Nigerian Head-hunters.” 

Ho 2 f. Sie Richae© SoLOMOisf, K.C.B., K.C.AI.G., K.G-V.O., K.C., AI.A., High Commissioner for the 
Union of South Africa, “ South Africa before and after the Union.” 

F. Douglas Osbobke, AI.Inst.AI.M., “ The Tin Resources of the Empire.” 

Reginald AIuebat, “Indian Banking.” 

R. A. Leslie AIoobe, I.C.S, (retd.), “Indian Superstitions.” 

Captain R. AIuibhead Collins, C.M.G., “Australia and her Resources” 

Frank M. Andrews, “Architecture in America.” 

ARTHCfR Charles Datis, F.C.S., Assoc.Inst.G.E., “The Alanufacture and Testing of PoriMmd Cement.” 
George B. Hemisg, Art Education in Jewellery and Goldsmithing.” 

Colonel Charles Edward Cassal, Y.D,, F.I.C., “ The Adulteration o! Food.” 

Dr, Leonard Hill, F.R.S,, “Caisson Sickness and Compressed Air,” 

INDIAN SECTION. 

Thursday afternoons, at 4.80 o'clock;— 

January 19, February 9, March 1th April 27, Hay 25. ' 


COLONIAL SECTION. 

Tuesday afternoons, at 4.30 o’clock;— 

January 31, February 28, April 4, May 9. 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock; 


Charles B. Darling, A.B.€.Sc.L, “Industrial Pyrometry.” Four Lectures. 

, November 21, m, I>ece*nb®3f 5,12. ’ ' ' 

tl.-—attempts to measure h%h temperatures, Neutou’s researches—-Wed^’ood's 
Joems pimmeters—Modem standards of temperature—Calibration of pyrometers— 
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Uses of Pyrometers in the maniifactm'e of pottery, glass, iron and steel, eoai-gas, etc*.—Jusiini pyronietevs—Calorimetric* or 
water pyrometers. 

Lecture IL—November 2S.— laws of tht;i*mO'electrieity—Thermo-electric pyrometers of le Chatelier and Koberts- 
Austen—Temperature indicators—Keeorders., ink and photogi'aphie—Airangement of a amnl>er of pyrometers centrallj- 
controlled—Determination of the critical points of steel—Application to hardening and teniiierinQ,’—Limits of use. 

Lecture III.— December 5.—Laws of resistance to electricity—Siemens’ resistance pyrometer—^Caliendar’s pyrometer — 
Principles of resistance measurement—Temperature indicators for resistance pyrometers—C'allendar's recorder—NorthrnpV* 
recorder—Special uses and limitations of resistance pyrometers. 

LectureIV.—December 12.—Radiant energy—The “fourth-power” law—Laws of Wein find Planck—The Fery railiathm 
pyrometers and indicators—The Holljom-Kurlbamn optical pyrometer—Wanner’s pyroxaeter—Other optical pyrometers— 
Special uses of radiation pyrometers in pottery manufacture and work at very high tenipemtiires. 


Frederick Wedmore, “ Etching ” : 1. The Old Masters ” ; 2, ‘‘ Modern Etching.’' Two 
Lectures. 

January 23, 30. 

Professor Adrian J, Brown, M.Se., “Brewing,” Four Lectures. 

February 6 , 13, 20 , 27. # 

Professor J. A. Fleming, H.A., D.Sc., F.R.S., “ Applications of Electric Heating.” Four 
Lectures. 

March 6 , 13, 20, 27. 

Alfred E. H. Tutton, M.A., B.Sc., F.R.S., “ Bock CiTTstal, its Shucture and Uses.” Pour 
Lectures. 

May 1, 8 , 15, 22 . 


JUVENILE LECTURES. 

Wednesday afternoons, January 4 and 11,T911, at 5 o’clock:— 

Professor Arthur Mason WorthinctTON, C.B., M.A., F.E.S.a '’A Study of Splashes, 
conducted by the aid of Instantaneous Photography.” Two Lectures. 

CONVERSAZIONE. 

The Annual Conversazione of the Society \vill be held about the middle of June, 1911. 
Each member is entitled to a card for himself, and one for a lady. 


PROCEEDINGS OF THE SOCIETY. 

The Society was founded in 1754, and incorporated by Boyal Charter in 1847, for “ The 
Encouragement of the Arts, Manufactures, and Commerce of the Country, by bestowing rewards 
for such productions, inventions, or improvements as tend to the employment of the poor, to the 
increase of trade, and to the riches and honour of the kingdom: and for meritorious works in the 
various departments of the Fine Arts; for Discoveries, Inventions, and Improvements in Agri¬ 
culture, Chemistry, Mechanics^ Manufactures, and other useful Arts; for the application of such 
natural and artificial products, whether of Home, Colonial, or Foreign gro’wth and manufacture, 
as wmy appeaiTikely to afford fresh objects of industry, and to increase the trade of the realm by 
extending the sphere.of British commerce; and generally to ^assist In the advancement, develop¬ 
ment, and practical application of every depsa^tment of science in .connection" with the Arts, 
Mwnfactures, and Commercl of this country.” In J908 the 80010 % was granted the privilege of 
addliig’“Boyal’*'t 0 its^tl^ • , ^ - 
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^ The Session coinmenees in Novembei- and ends in June. 

Oedinaey Meetings. —Meetings are held every Wednesday evening during the Session, at 
which papers on subjects relating to inventions, improvements, discoveries, and other matters 
eormected with the Arts, Manufactures, and Commerce of the country are read and discussed. 

Indian Section.—T his Section was established in 1869, for the discussion of subjects 
connected with our Indian Empire. Sis or more Meetings are held during the Session. 

Colonial Section. —This Section was formed in 1874 under the title of the African Section, 
for the rliseussion of subject? connected with the Continent of Africa. It was enlarged in 1879, so 
as to include the consideration of subjects connected with our Colonies and Dependencies. Four 
or more Meetings are "held during the Session. 

Cantok Lectures. —These Lectures originated in 1863,.with a bequest by the late Dr. Cantor. 
Several Courses are given during the Session, each Course consisting of two or more Lectures. 
The Lectures deal with the latest applications of Science and Art to practical purposes, and are, as 
far as possible, exj^erimentally illustrated. 

Howard Lectures. —The bequest of Mr. Thomas Howard (187*2) is now devoted to occasional 
courses of Lectures on motive power and its applicatiDns. 

Shaw Lectures. —Under the Shaw bequest Lectures on Industrial Hygiene are given from 
time to time. 

Aldred Lecture. —^The bequest of the late Dr. Aldred has*been devoted to the establishment ' 
of an Annual Lecture. 

Cobb Lectures. —Funds have been provided for an occasional Lecture in memory of the late 
Mr. Francis Cobb. 

Juvenile Lectures. —A Short Course of Lectures, suited for a Juvenile audience, is delivered 
to the children of Members dining the Christmas holidays. 

Admission to Meetings. —ilembers have the right of attending the above Meetings and 
Lectures. They require no tickets, but are admitted by signing their names. Every Member can 
admit two friends to the Ordinary and Sectional Meetings, and one friend to the Cantor and other 
Lectures. Books of tickets for the purpose are supplied to the Members, but admission can be 
obtained on the personal introduction of a Member. For the Juvenile Lectures special tickets 
are issued. 

Journal of the Rov.il Society of Arts.— The Journal, which is sent free to Members, is 
published weekly, and contains full Eeports of all the Society’s Proceedings, as well as a variety of 
information connected with Arts, Manufactures and Commerce. 

Examinations.— Examinations, founded in 1853, are held annually by the Society, through 
the agency of Local Committees, at various centres in the country. They are open to any person. 
The subjects include the principal elements of Commercial Education and Music. Full particulars 
of the Examinations can be had on application to the Secretary. 

Library and Beading-room. —^The Library and Beading-room are open to Members, who are 
also entitled to borrow books. 

Conversazioni are held, to which Members are invited, each Member receiving a card for 
himself and a lady. • 

Membership. —Candidates for Membership are proposed by Three Members, one of wrhom, at 
least, must sign on personal knowledge; or are nominated by the Council. 

The Annual Subscription is Tw*o G-uineas, payable in advance, and dates from the quarte^day 
; or a Life Subscription of Twenty Guineas may ft paid. There is no Entrance 
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NOTICES* 


“INDUSTRIAL ENGLAND IN 1754.” 

In accordance with a resolution passed by the- 
OounciF the Paper read before the Society on 
April 20th, 1910, by the Secretary, has now 
been published in book form, with corrections 
and additions, under the title “ Industrial 
England in the ^Middle of the Eighteenth 
Cmitury.-’ The price of the book is 5s. net, 
and copies may be obtained of the publisher, 
Yfi*. John MiiiTay, Albemarle-street, London, W. 


INDIAN SECTION COMMITTEE. 

A meeting of the Committee of the Indian 
.Section was held on Thursday afternoon, the 
10 th inst. Present: — 

Sir William Lee-Wamer, K.C.S.I. (Chairman 
of the Gommittee), Sir John Cameron Lamb, O.B.,- 
C.H.G. (Chairman of the Council), Sir Arundel T. 
Arundel, IC.C.S.I., Sir George Bird wood, K.C.I.E., 
C.S.I., LL,D., M.I)., William Coldstream, B.A.. 
Sir -Steyning William Edgerley, E.C.V.O , C J.E., 
James Fairbairn Finlay, O.S.I., Krishna Govinda 
Gupta, C.S.I., Sir Philip Perceval Hutchins, 
K.O.S.I., Henry ^Luttman-Johnson, Sir Patrick 
Playfair, O.I.E., Sir John David Bees, K.O.I.B., 
M,P., Carmichael Thomas, Thomas H. 
Thornton, C.SJ,, D.C.L., Alexander Falconer 
Wallace, Sir Baymond West, K.O.I.B., M.A.,LL.D., 
Sir James Wilson, K.O.S.I., with 8. Digby, O.LE. 
(S.crctary of the Section). 


PROCEEDINGS OF THE SOCIETY* 


FIRST ORDINARY MEETING. 

Wednesday, November 16th, 1910; Sik John 
Cameron Lamb, C.B.,- O.M.G., Vice-President 
and Chairman of the Council, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Aitken, WiUiam, 17, Church-street, Dumbarton. 

' 

Anderson, Rev. JamevS Forrester, B.D,, B.Se., B.A., 
St. John’s Presbyterian Church. Port Louis, 
Mauritius. 

Anderson, Robert, 8, Esplanade East, Calcutta, 
India. 

Andrews, Frank M., Metropolitan Building, New 
.York City, U,S.A. 

' ArcMhald, Captain James F. J., 1053^ Marbridge 
A, . Building, Herald-sq^uare, New Y'ork City, and 
Navy Club, Washington, D.C., *XJ,S.A, 

Report of the CouiTcil, Jmimal, vol. Iviii, , p, 75S.' 


Arnold, IPclix, Ph.D., A.B., 82d, St. Nicliolas- 
avenue, New York City, XJ.S.A. 

Arnot, David, c/o Messrs. Wilson, Sons & Co., Bio 
de. Janeiro, Brazil. 

Barrow, John, 26, Old Broad-street, E'.C. 

Bethmie, J. T., 406, Eastern Townships Bank 
Building, Montreal, Canada. 

Biswas, Jatindra Kumar, M.A., 23, Crematorium-. 

street, Entallj^ Calcutta, India. 

Blair, David Ker, M.I.Mech.E., 11, Grey-street, 
Wellington, New Zealand. 

Blamires, Joseph, Bradley Lodge, Huddersfield, 
Brown, Percy, 28, Ohowringhee, Calcutta, India, 
Biirlton, C. H. B., Highmore-house, Hereford. 
Chessum, Boland B., Woodbury, Enfield, N., and 
7a, South-place, E.O. 

Chfiord, Charles, Chudleigh, Halfin-road, Bangoon, 
Burma. 

Glutton, Miss I^laria, 5, Chester-place, Begent’s- 
park, N.W. 

Davidson, David, Station-house, Galashiels, 
Scotland. 

Day, Miss Biith M., 15, Taviton-street, W.C. 

Deb, Atindra Krishna, 4, Shampuker-lane, Cal¬ 
cutta, India. 

Dickinson, H. P., 807, Majestic Building, Denver, 
Colorado, U.S.A. 

Duncan, Professor Bobert Kennedy, 4715, Walling- 
ford-street, Pittsburgh, Pennsylvania, U.S.A. 
Dunnington, Professor Francis P., University of 
Virginia, Gharlotteville, Virginia, U.S.A. 

Fauth, J., Messrs. Earetzky, Book and Co.’s Bice 
Mills, Dawbong, Bangoon, Burma. 

Ferguson, James B., Booms 314-315, Birk’s Build¬ 
ing, Montreal, Canada. 

^Fripp, B. MaoKay, 429, Pendor-streot West, Van¬ 
couver, British Columbia, Canada. 

Gage, Professor Simon Henry, Stimson-hall, 
Cornell University, Ithaca, New York, U.S.A. 
Gajjar, Professor T. K., M.A., B.Sc,, F.C.S., 
Techno-Chemical Laboratory, near Girgaum, 
Tram Terminus, Bombay, India. 

Ganguly, Ananda Lai, Khalia P.O., Faridpur Dis- 
_ trict, East Bengal, India. 

Garnham, James Ooote, 132, Upper Thamos-street, 
E.G., and Holmleigh, 3, Fountayne-road, Stoke 
Newington, N. 

Garrett, Thomas Bichard Henry, M.A., c/o Messrs. 
G. Gillespie and Co., Bangoon, Burma, and 16, 
Queensland-road, Boscombe, Hants. 

Giangirji, Baja Bahadur Narsingirji, Begum 
Bazaar, Hyderabad, Deccan, India. 

Gilbert-Wood, Clarence, 5 and 3, Arundel-street, 
Strand, W.O., and Bert wood, Wimbledon, S.W. 
Gill, George T. S., 37, Lancaster-road, Hampstead, 
N.W. 

Greenwell, George Harold? c/o Messrs. Kilburn, 
and Co., 4, Fairlie-place, Calcutta, India. 

Gregg, WiUiam Henry, M.D,, 135, Gambridge-place, 
Brooklyn, New York, U.S.A. , 

Hazard, Hon. Rowland Gibson, 

- Peace Dale, Rh<|de Island, U.S.A, ,V 
Hollingsworth, John Burton Lee, D.V.S., M 
105, Oambridge-iitreot, Ottawa, Canada. 
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Home, Rev. Joseph White, M.A,, Iv^’-house, 
High-street, Highgate, H. 

Hotson, John Ernest Buttery, Secretariat, 

Bombay, India. 

Huber, E. H., 610, Qnincy Building, Denver, 
Colorado, U.S.A. 

Inglis, F. A. S., o/o 0. H. McGowan, LL.B., 
Y.M.G.A., Rangoon, Burma. 

Innes, Charles, B.Sc., Assoc.M.Iiist.G.E., c/o 
Messrs. T, Cook and Sons, Rangoon, Burma. 

Jacobs, J. Warren, Waynesburg, Pennsylvania, 
U.S.A. 

Katayama, Tokuma, Bureau of Works of the Im¬ 
perial Household Department, Tokio, Japan, 

Keay, Lyle, The Mercantile Bank of India, Calcutta, 
India. 

Knight, Joseph, Southfields, Bury, Lancashire. 

Lay, Harry Arthur, 45, Hanlcv-road, Hornsey-rise, 

N. 

Lee, Professor Edwin, B.S., A.M., M.Sc., Meadville, 
Penm, U.S.A. 

Leggatb, Percy Scott, 15, Marine-parade, Lowestoft. 

Levene, iDr. P. A., 230, West 139th Street, New 
York City, U.S.A. 

Lubbock, Hon. John Birkbeck, 15, Lombard-street, 
E.G. 

McBride, James H., M.D., Pasadena, California, 
U.S.A.-' 

Mead, Marvin Hulst, 382, River-drive, Passaic, 
New Jersey, U.S.A. 

Mitchell, Francis James, Srinagar, Kashmir State, 
India. 

Morris, William Hardwicke Grant, A.M.I.Mech.E., 
Cairo Water Works, Rod El Farig, Egypt. 

Mower, Charles Huson, 147, Queen Victoria-street, 
E.O., and 14, Lower Berkeley-street, W. 

IMuthukoya-Thangal, Khan Bahadur P.M., Calicut, 
India. 

Nath, Rai Sahib Dewan Amar, Chief Minister to 
His Highness the Maharaja, Jammu and 
Kashmir State, India. 

Nichalls, J. Mayne, The Nitrate Railways Go., Ltd., 
Ic[uique, Chili, South America. 

O’Gallaghan, T. P. M., Gauhati, Assam, India, 

Peart, Arthur Wellesley, B.A,, The Maples, Bur¬ 
lington, Ontario, Canada. 

Percy, Norman Crook, Assoc.M.Inst.C.E., BycuUa 
i Ironworks, Bombay* India. 

Pitt, George Earley, B. L., Kuutsford, Cadbury- 
i road, Moseley, Worcester. 

Poats, Thomas Grayson, Glemson Agricultural 
^ College, Olemson College, South Carolina, U.S.A. 

^ Powell, Henry Richard, South Lawn, Bickley, 

: Kent. 

I Prentice,, Thomas. Theophilus, Assoo.M.Inst.C.E., 
Empresa del Agua, Sjima, Peru, South America. 
J^jne, Herbert Barrington, Assoc.M.InsJi.G.E., 370, 

I? " •,&iRe OangaJlo, Buenos Aires, Argentine. 

Richairds, W., Brookside, Beverley-road, Barnes, 

I,', ■" ' 

p-Robinson, James, Assoo.M.Inpt.O.E,, Bhagalpur,- 

‘"'^Bfngal, India. : 


Roe, Richard DarbnellTennant, Assoc,M.Inst.C.E.,. 

Sir John Jackson (Chile), Ltd., Ferro darrii 
Arica La Paz, Arica, Chile, South America. 

Rohrer, C. W. G., M.A., M.D., B.Sc., Baltimore, 
Maryland, U.S.A. 

Sahasrabudhe, Bao Sahib Ganesh Nagesh, Eilichpur,. 

Amraoti District, Berar, Central Provinces, India. 
Seligmami, Albert, 40, Fitzjohn’s-avenue, N.W. 
Sharrock, Charles William Dorinoourb, Grays, 
Essex. 

Sheoparshad, Rai Bahadur Lala, Rais and Honorary 
Magistrate, Ghandni Chowk, Delhi, India. « 
Shukul, Rai Bahadur Pandit Bishun Dutta, Sehora- 
road (E.I. Railway), Jubbulpore District, Central 
Provinces, India. 

Smeatoii, Major Charles Oswald, R.A., United 
Service Club, Pall Mall, S.W, 

Smith, William Charles Ernest, M.Inst.C.E., The 
Nitrate Railways Go., Iquiq^ue, Chile, South 
America. # 

Spoor, Stanley M., 59. Chancery Lane, W.C. 

Stewart, Captain Thomas, V.D,, K.I.H., 1, Thacke-- ' 
ray-road, Alipore, Calcutta, India. 

Stoweil, Herbert, 10, Morley-road, Southport. “ 

Taylor, Edward, 17, Thurleigh-road, Wandsworth-- 
common, S.W. 

Watkins, Stex^hen, Assoc.M.Inst.C.E., Ottoman. 

Railway, Smyrna, Turkey in Asia. 

Wills, J. Lainson, F.C.S., 133, Midwood-street,. 

Brooklyn, New A’^ork, U.S.A. 

Woodhouse, Thomas, BriarcliUe, Wormit, near 
Dundee. 

Yearsley, Walter A., Rosador, St. Anue’s-o'ii-Sea,. 
Lancashire. 

Zizold, Alfredo, Lima, Peru, South America. 

The Chairman delivered the following— 
ADDRESS, 

At the outset I desire to express my sense of' 
the honoim which my colleagues have conferred 
on me, and to say that it is only in reliance on 
their forbearance and Jdndly support that I can 
hope to perform the duties of the office to which 
they have called me. 

One of the first of these duties is to deliver an. 
address. It has not been easy for me to choose a 
subject, because most of the questions in which 
I am interested are controversial or otherwise 
unsuitable. There is no necessity to describe the 
work of last session, as that has been admirably 
done in the annual report prepared by our secre- 
tary; and I do not think that any of our affairs 
demand special attention—unless it be the inade¬ 
quacy of this building for the .work we have to 
do in it. The conviction of that inadequacy is- 
growing, and promises soon to overcome any . 
reluctance to leave this time-honoured place,, 
where Dr. Johnson spoke and Goldsmith tried 
to speak.. We must hope that powerful, willing,, 
apd infiuential Mends wrll he found t© support^ 
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Tis in any measures we may find it prudent to 
take with a view to obtain better accommo¬ 
dation. 

With regard to the coming session there is 
ipromise of an interesting and useful series of 
papers. Before Christmas Sir Heniy Cunjmg- 
hame, whose competence to deal with the subject 
is known to all, will read a paper on ** Methods 
of Detecting Fire-Damp in Jilines ”; and his 
paper will be followed by papers on “ The Pro¬ 
gress and Prospects of Mining in Western Aus¬ 
tralia,” “Argentina from a British Point of 
View,” “ The Panama Canal in 1910,” “ A New 
View of Roman London,” and “ The Taj Mahal 
and its Relation to Indian Architecture.” For 
the meetings after Christmas the list already 
■contains twenty-seven papers and lectures, of 
which I mention one—^namely, “ Dutch Labour' 
Colonies,” by Mi'. Medd—because it affords me 
the occasion to say that six years ago Mr. Medd 
read'a valuable paper here on “Agricultural 
Education,” and I hope he may be induced to 
read another. The Society has taken a leading 
pari', in fostering commercial education, and 
might take an e( 3 [ualiy honourable part in pro¬ 
moting the kind of education which would fit 
the rural population for rural occupations and 
keep them on the land. It seems scarcely likely 
that those who have become accustomed to 
town life will return to the land; but if the young 
people there, instead of being made into clerks, 
were trained to become masters and mistresses 
•of the arts and crafts which belong to prosperous 
village life, they might, perhaps, be induced to 
stay where they are. The fii'st necessity is a 
:sound public opinion on the subject, and the 
Society, by giving publicity to such papers as 
that which was read by Mr. Medd in 1904 may 
do much towards forming it. 

On previous occasions you have had described 
to you the histoiy and objects of our Society, 
ite relation to other societies, and the part it has 
taken in bringing some of them into being. Since 
1764, when it was founded and became one of a 
trio with the Royal Society and the Society of 
Antiquaries, so many societies have come on the 
iscene that you might be pardoned if you thought 
there could no longer be any necessity to main¬ 
tain one like ours. The list of other societies in 
London—^luse the word “ societies ” in its widest 
ssense-^does indeed convey the impression that, 
by the experts in tho^e societies, arts, manufactures 
commerce must be completely a-n d exhaus*'- 
after in ail their ramifications. But 
L trehtute to say tha)}, so far from rendering . 
-ours unnecessary, the existence of such societies 


increases the need for its maintenance in vigour 
and efficiency, and calls for strenuous efforts to 
promote its prosperity. For what do we see in 
many of them, admirable as they are ? We see 
specialists, working together in their own special 
sphere, not mingling in their work with the 
general public or even with other kinds of 
specialists; we see tests and barriers set up and 
tei’ms and expressions used which are hard to be 
understood ; wn see methods adopted which, 
however natural and necessary, must tend to 
the creation of a class or classes apart. The 
merit of our Society is that it excludes no one, 
creates no class, sets up no tests, barriers, or 
distinctions; that it brings specialists and 
experts' of all kinds into fellowship and co-opera¬ 
tion, links them with men of affairs, and brings 
them all and their work into relation with an 
appreciative public and with the current, life-^of 
the nation. Surveying the field of human activity 
it turns to all classes and conditions of men and 
says, in the words of Pope in his “ Essay on 
Man” 

Let us ... . 

Expatiate free o’er all this scene of man; 

A mighty maze I but not without a plan; 

Together let us beat this ample field, 

Try what the open, what the covert yield. 

It is impossible for me, however, to “ beat 
this ample field.” I must limit myself to somt‘- 
thing which will not hold you long; and the 
suggestion has been made that I should speak 
to you on “Telegraphs.” My old friend and 
colleague, Sir William Preece, and others, have 
described and illustrated this subject, and I 
think they must have told nearly all there is of 
it in science, in history, or in anecdote. About 
its administrative side, with* which I am more 
^familiar than with any other, many interesting 
things might, no doubt, be told; but the best 
of them are highly controversial, and therefore 
. barred. I proi)ose, then, with your permission, 
to describe how from time to time telegraphs 
have come within the sphere of our Society. 
That is a field, I think, which has not been beaten 
before, I do not propose to carry the description 
further down than to sixpenny telegrams. After 
that everything must be well within your recol¬ 
lection. Moreover, by limiting my address m 
this way, I hope to escap^the charge of being 
tedious, and, in any case, I shall happily 
avoid the question of the policy of the State in 
regard to telephones. 

The first mentiomof telegraphs in the , Proceed-* 
ings of the Society was in 1805, when a silver 
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medal and ten guineas were awarded to Joseph 
Davis for a “ Night and Day Telegraph.” It was 
not an electric telegraph, but a semaphore, with 
seven shutters for day work and seven lamps for 
night. Whether it ever came into use I cannot 
ascertain. The Admiralty were using a semaphore 
with six shutters; and, eleven years later, they 
adopted Sir Home Popham’s mast with two arms 
which, in this country, seems to have superseded 
every other form. In the very year in which they 
xiid this, a member of our Society, Mr. (afterwards 
Sir) Francis Ronalds, was experimenting in his 
garden at Hammersmith* with an electric tele¬ 
graph, and he afterwards recorded his success in 
the following words :—“ The result seemed to be 
that that most extraordinary fluid or agency, 
“ electricity, may actually be employed for a more 
practically useful purpose than the gratification 
of^the philosopher’s inquisitive research . . . 
that it may be compelled to travel . . . many 
hundred miles beneath our feet . . . Why has 
no serious trial been made of the qualifications 
of so diligent a courier ? . . . W'hy should not 
our Kings hold councils at Brighton with their 
Ministers in London ? . . . Why should our 
defaulters escape by default of our foggy climate ? 
, . . Let us have electrical conversazione 
oflices, communicating with each other all over 
the kingdom.” But it was not until 1843 that 
the electric telegraph came before the Society. 
On the evening of May 17th in that year, “ Cooke 
l^^and Wheatstone’s improved practical electric 
]Helegraph,” as used on the Great Western Rah¬ 
way, was described in this room and illustrated 
by a complete telegraph at work, the manipu¬ 
lators being two of the young men who were 
■daily working the telegraph on the BlaokwaU 
^Railway. On the table there were diagrams, 
I specimens of wire, models of winding and drawing 
; apparatus, Cooke’s detector for the location of 
■ r faults, and models of posts. Already there were 
electric telegraphs on the Manchester and Leeds 
■and Edinburgh and Glasgow Railways, as well 
as on the Blackwall and the Great W'^estern, and 
^generally they were underground. Cooke’s 
If experimental line laid underground from Euston 
l|o Camden Town in 1837, often called the “ fossil 
graph,” was embedded in wood, and later 
tegraphs were laid in iron tubing; but lofty 
ies with glass or earthenware insulators were 
>ming into vogue; afid the model posts shown 
• the table represisnted the beginning of that 
5;‘!Setwork of aerial telegraphs which now spreads 
►ver the land, imparting a human interest to 
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alds's house here was afterwardi occupied by William 
the poet. 


roads and solitary wastes, and comforting the 
lonely dweller or traveller with the thought that 
he is not out off from his fellow men. 

At this time there was apparently no thought 
of submarine telegraphy; but a discovery was 
made which was to become of incalculable 
value in the manufacture of submarine cables. 
On March 1st, 1843, Surgeon Montgomerie sub¬ 
mitted to the Bengal Medical Board the first 
specimens of gutta-percha of which • there is 
any historical record. In the summer of the 
same year he sent specimens to this Society, 
and - the Society’s Committee of Chemistry, 
Colonies and Trade investigated the qualities 
of the material and took practical steps to 
bring it into use. 

In 1845, the Secretary, Mr. Whishaw, having- 
read here a paper describing it and sho^ 
articles which he himself had made out of it, 
Dr. Montgomerie was aw^arded the gold medal 
of the Society in recognition of the great 
importance of his discovery. The work of the 
Society led directly to the importation of gutta-" 
percha as an article of commerce, and to its being 
shown at the Great Exhibition of 1851. Not 
only so, but it led to its being used for the insu¬ 
lation of telegraphs, for it was here, on the 
occasion of Mr. Whishaw’s paper, that Mr. 
William-Siemens heard of the newly-discovered 
substance and obtained pieces of it for trans¬ 
mission to his brother, Werner Siemens,, of 
Berlin, who \vas the first to show how it could 
be used for covering telegraph wires. 

In 1851 a Mr. George Little described an 
improved double-needle instrument, in which 
the needles were not pivoted in the middle, 
but were suspended from what he called a 
“reservoir of magnetism.” 

Then nothing happened so far as the Society 
was concerned until February, 1853, when a 
project for a new telegraph to the Continent was 
brought before the Society. The brothers Brett 
had in 1851 laid the first submarine cable of the 
world between Dover and Calais, and cables had 
subsequently been laid to Ireland and Belgium, 
as well as for short distances elsewhere. A com¬ 
pany, called theinternational l.’elegraph Company, 
was now formed, “ with the view of constructing 
a submarine telegraph ” to Holland, There were 
to be SIX conductors and they were to be laid from 
Lowestoft to Sohevenihgen. The description 
given to the Society proceeded as follows — 

“ In all former submarine cables, where it was 
intended to employ several wires^ they have been 
collected together under one coating of stout iron . 

■ wire, the whole, when completed, bearing the i 
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appearance of an iron rope, of a diameter varying 
from IJ ins. to 2 ins. In tlie present instance the 
distance to be crossed is so great, that an entire 
cable, containing the six wires it is proposed to lay¬ 
down, would weigh above 1,400 tons, which would 
cause much inconvenience in the operation of 
laying down. From this and other reasons, the 
Company’s engineer, Mr. Edwin Clarke, has been 
induced to adopt a new system, and form each 
vdre into a distinct cable by itself; thus between 
England and Holland there -will be laid six inde¬ 
pendent submarine cables, each of them containing 
one wire. The advantage of this method in the 
case of any accident is great, as the faulty rope can 
be immediately recognised, and overhauled and 
repaired with facility, which, with a heavier line, 
if possible at aU, would certainly he an operation 
of considerable difficulty and time. These six 
cables -will be laid down in succession, one after 
the- other, during the ensuing spring. The last 
four or five miles on either side, being the portion 
most subjected to danger, will consist of a com¬ 
pound cable, composed of six~strands of the single 
wire cable twisted into one, the strength ' and 
weight of which—twelve tons per mile—will act as 
a safeguard against vessels inadvertently anchoring 
on the line, or any mischief that may be attempted.” 

The project w^as duly carried out, with this 
modification however, that only four separate 
“ropes-’ or cables were laid. A promise was 
made that a detailed account of the work should 
be presented to the Society, but the promise was 
never performed. People do not like to record 
their failures, and this was a failure. The 
cables had a curious later history. To a large 
extent they were recovered from the bottom 
of the sea, repaired, made up into heavy 
cables of from four to seven conductors 
and used again. In 1862 foui’ pieces were 
twisted together and laid as one cable in Milford 
Haven and seven were laid across Waterford 
Harbour, while four years later six were twisted 
round a central core of indiarubber-covered wire 
and made into a cable with seven conductors, 
_ which was laid from Portpatrick to Whitehead, 
a distance of twenty-three nautical miles. 

In June of 1858 the Society published a com¬ 
munication describing the labours of that great 
pioneer of telegraphy. Dr, O’Shaughnessy, in 
promoting, under.the, sanction and encourage¬ 
ment of the Governdr-Creneral and Court of 
Directors, a wide and rapid development of 
telegraphs in British India, and showing India 
- in the van of progress with a State system of 
telegraphic communication, 

llns was also & year of hope—but only of hope 
dii^ct telegraphic communication with 
Aiueriba. In view of the difficulty of telegraphing 
throng > long'cable it had been proposed to 


reach that continent by a series of cables start-, 
ing from Scotland and extending to the Orkneys 
and Shetlands, and thence to the Faroe Isles,. 
Iceland, Greenland, and Labrador. When this 
proposal for some reason fell through, it was 
reported to the Society, on the authority of 
Robert Stephenson, the engineer, that, after all, 
a direct cable might be successful if it were 
furnished with tw^o conductors forming a metallic 
circuit. This was hailed by the Society as gmng 
promise of “ oceanic telegraphs encircling the 
whole earth and bringing all pai-ts of it into 
instantaneous communication with each other.” ‘ 
But, as you know% there were many disappoint¬ 
ments in store: the metallic circuit across the 
Atlantic was not tried; the attempts to estab¬ 
lish telegraphic communication with America in ■» 
1857, 1858, and 1865, all in one way or another 
came to nothing ; and not until 1866 was success 
achieved. So far as I am aware, metallic circuits 
were never used in submarine cables until they 
were adopted in 1891 for the telephone service 
to Paris. 

The year 1853 saw wireless telegraphy brought 
before the Society. This was in a note describing ^ 
the experiments of IVIr. Lindsay, of Dundee,, a ^ 
teacher of mathematics, who delivered lectures in 
Glasgow, and showed how the electric telegraph 
could be worked through a wireless gap with 
w^ater as the conducting medium. This, you will 
see, w'as wireless telegraphy, but very different 
from the wireless telegraphy of to-day. 

In March, 1857, the Society was informed of. 
an instnxment invented by Dr. Bernstein, of 
Berlin, by which two me.ssages could be tele¬ 
graphed simultaneously on the same wire; and 
this was probably the origin of “ diplex,.” if not 
of “ duplex,” telegraphy. 

In October of the same year the Society 
published extracts from a letter of Professor 
Morse and the official reports of Mr. (afterwards 
Sir) Charles Bright, describing the breaking of 
the first Atlantic cable as it was being pgbi4«rax‘- 
from the United States frigate Niagara, Tl^ 
failure and a failure in the Mediterranean led a 
Mr. De la Haye to iDropose a new method pf 
submerging deep-sea cables. As described'in our \ 
Journal of October 27th, 1857, his proposal was ' 
that the cable should be coated with a soluble 
compound wliich w^ould keep it floating for a 
time on the suiface of th(f water. He calculated . 
that about five miles of cable could alw^ays be, 
held up by this means in the wake of the cable; 
ship, and he thought that, as the compound dis¬ 
solved, the cable would gradually descend in an 
almost horizontal position instead of in a nearly 
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vertical one. In this way liability to break would 
be reduced to a minimum. There is no record of 
a trial of Mr. De la Haye’s plan, or explanation of 
the means by which he proposed to make the 
soluble compound adhere evenly and keep its 
place when the cable was coiled in the hold or 
when, with several turns round the cable drum, 
it was paid out over the cable sheaves. 

A plan for connecting the police and fire- 
brigade stations in London by the electric tele¬ 
graph was brought before the Society in Decem¬ 
ber, 1857, by Mr. (afterwards Sir) Sydney 
Waterlow. He was well qualified to offer advice, 
not only because of his practical interest in 
everything affecting the comfort and safety of 
the public, but because he had already caused 
the three business premises of his firm, in Rirchin 
Lane, London Wall, and Parliament Street, to 
be connected by private wires, and had proved 
how gi’eatly they facilitated business and what 
a saving in time and labour they brought 
about. 

On April 21st, 1858,Mr. (afterwards Sir) William 
Siemens read an important paper on “ The Pro¬ 
gress of the Electric Telegraph ” from the earliest 
times. Mr. (afterwards Sir) William Grove, Q.C., 
who* became celebrated as a judge and as a man 
of science, was in the chair, and there was an 
animated discussion in which Mr. Highton (the 
inventor of the Highton single-needle instrument) 
and Mr. Varley took part. Mr. Siemens mentioned 
the work in 1728 of Stephen Gray, a pensioner 
of the Charter House ; of Lesagc, of Geneva; 
of Lomond, the Frenchman; of Galvani and 
Volta; of Oersted, Faraday, Ampere, and Morse; 
of Gauss and Weber ; and of Cv>oke and Wheat¬ 
stone. He discussed the use of gutta-percha as an 
, insulating material and gave his opinion as to 
the best design to adopt for submarine cables; 
prophesied the supersession of double and single¬ 
needles by Morse printers, and a general rever¬ 
sion to underground telegraphs i and hinted at 
a possible use of aluminium, instead of copper, 
for the conductors of deep-sea cables. At that 
time there was no inkling that Morse printers 
themselves would be superseded bjr Morse 
sounders—one of the most remarkable develop¬ 
ments from complication to simplicity that has 
ever been seen—or that insulation by a combina¬ 
tion of air and paper would come into use, a form 
of insulation which aione has rendered feasible a 
^^e resort to underground telegraphs. As to 
the conductors of deep-sea cables, copper, as you 
all know, kni holds the field. In the time at our 
. .ffisposal it is impossible to go further throng 
details of this able paper; but those of Jrou 


who have watched the working of a modern 
smgle-needle instrument may be interested to 
learn that the needle of Gauss and Weber, which 
Mr. Siemens saw when he was a student at 
Gottingen in 1833, weighed 100 lbs., was sus¬ 
pended by silk from the ceiling, and had to be 
observed—^for its delicate movements to the right 
or to the left—through a telescope. In the dis¬ 
cussion Mr, Highton foreshadowed that system 
of codes which has caused not a little anxiety 
to submarine cable companies from time to time. 
He declared that he had aheady devised a code 
of ins own. What it was I do not pretend to 
understand; he said it contained “ 800,000,000 
times 2,000,000 preconcerted messages,” and 
that the messages “ did not occupy one side of 
half a sheet of foolscap, and each would not 
occupy more than twelve seconds . in 't»ans- 
mission.” Truly a case of multum in parvo. 

There was a memorable meeting here on 
April 13th, 1859, when a paper was read describing 
the printing telegraph of Professor David 
Hughes, and a method he had devised to cure 
cracks in the gutta-percha of submarine cables 
by a viscous fluid which was to be applied to the 
copper conductor, and was to ooze automatically 
through the cracks and harden. This method 
came to nothing, but the printing telegraph 
conquered Europe, and stiU holds sway as one 
of the most efficient instruments in daily use. 
What a meeting to stir the pulse of a teiegraplt 
man I In the chair sat William Fothergill Cooke; 
among the men present and admitted that night 
to membership for the first time was Cromwell 
Fleetwood Varley; and beside him was the 
genial Hughes himself, v^ho was to add to his 
laurels at a later date by inventing the micro¬ 
phone. 

. I trust you will not blame me for having lin¬ 
gered over these early days. I will now proceed 
at a more rapid rate. 

Land telegraphs had been gradually spreading 
over the civilised parts of the world, and schemes 
of submarine telegraphy were multiplying. The 
Journals of the Society presented reports and 
discussions on the making, laying, and repairing 
of submarine cables, on the types of cable best 
adapted to particular cases, and on the instruments 
which might be used to overcome the difficulties 
experienced, on long lines of communication. 
They furnished information on home, foreign,., 
and colonial telegraph systems, and gave 
statistics of their growth; they gave to the- 
world the*Cantor lectures of Professor Fleeming 
Jenkin; they recorded the founding of the Inter¬ 
national Telegraph Union, whose object it was ^ 
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to bring the telegraph .administrations and com¬ 
panies oi the world into harmonious co-operation, 
and to settle the terms and conditions on which 
they could carry on the business of international 
telegraphy—a Union, I may remark, which 
was the prerunner of the International Postal 
Union founded in 1874. With the exception 
of North America and the British Isles every 
country using the telegraph had placed it 
un%r government management—sometimes in 
conjunction with the post office and sometimes 
independently. In this country the question was 
now being publicly mooted whether it was not 
time that the State should buy up the under¬ 
takings of the telegraph companies, and Mi*, (after¬ 
wards Sir) Edndn Chadwick, that man of untiring 
energy, took the lead as a member of this Society 
in forcing the question to an issue. Whenever a 
real reform affecting a government department 
is beginning to recommend itself to the public 
they may feel pretty sure that some civil servants 
' are already at work on it behind the scenes. So 
it was in this case; Mr. F. I. Scudamore and 
Mr. F. E- Baines were at work within the walls 
of the Post Office. In his report presented to 
Parliament^ Mr. Scudamore testified that as early 
as 1856 Mr. Baines had proposed the transfer of 
the telegraphs to the State; and declared that, 
although his proposals were not first in order of 
date—a Mr. Allan having made proposals in 1854 
—^yet “ they were the first which contained any 
practical suggestions as to the mode in which 
the transfer might be effected, any distinct prac¬ 
tical statement of the advantages which might 
be expected to accrue from it, or any reliable 
data in support of the arguments advanced.” 
This does not detract from the merit or interest 
of Mr, Chadwick’s work, and I have no doubt 
that Mr. Scudamore and Mr. Baines rejoiced that 
such a man should be w’orking in the same direc¬ 
tion as' themselves. On more than one occasion 
in later days it is certain that an officer of the 
Post Office W’ould have hailed the help of a 
man like Chadwick and of a disinterested 
body like the Council of this Society. Mx, 
Chadwick’s paper here on February 27th, 1867, 
had a powerful effect on public opinion and 
helped materially to pave, the way for the tele¬ 
graph legislation of 1868. He shoived the advan¬ 
tage of concentrating in the hands of one autho- 
'lity the rmdertakings of the various companies, 
. / winch, in many places, had rival offices almost 
by side, but practically no facilities in the 
which planted two or'more lines of 
road".where one would have sufficed 
for Ihei requirements of the public; -which charged 


porterage on a large proportion of the telegrams^ ~ 
delivered, and carried the telegraph into no 
locality unless there was a prospect of business 
sufficient to pay for the rent of an office, for 
light and firing, for a telegraphist and for mes¬ 
sengers. He pointed out that the Post Office had 
an immense number of offices already open for 
postal business, and that telegraph business 
could be transacted in such offices at less cost 
than in offices specially established for the 
pui'pose; that a Department of the State ought 
to he able to procure wayleave for its poles and 
wii*es on less onerous conditions than a private 
company trading for profit; that the expansion 
of the system which would result from its being 
placed under public control would foster trade 
and commerce, add to the comfort and security 
of the public, and make life in country places more 
tolerable and more profitable. He h?id well in 
•view the subject of porterage, intimately con¬ 
nected as it was with delay to the messages. The 
charge for telegraphing a message from London 
to Ham, where Mr. Chadwick lived, was one 
shilling, but eighteenpenee had always to be 
paid for delivery; therefore the message 
delayed and the real charge was half-a-crowiiT^ 
All over the country there were not only cases 
like this, but cases much worse. How different 
the situation is no-w we all kno-w'. The only criti¬ 
cism, I think, to which the paper was open is that 
it was too sanguine with regard to the financial 
results of a transfer to the State. Mr. Chadwick 
did not sufficiently gauge the power of the 
railwjiy companies, or the determination of 
Parliament to improve the conditions of service 
of the employees, while at the same time demand¬ 
ing ever-expanding facilities. The public cannot 
have it both ways; they can have a balance on 
the right side expressed in the manner familiar 
to accountants if they dhect their administrators 
to conduct the business on commercial principles, 
but if they prefer to have facilities at any cost 
they must be content to see financial deficits. 
They do after all get a balance on the right side, 
but it is expressed in facilities and not in Arabic 
figures. The meeting w’as remarkable for a 
speech delivered by Mr. fScuclamore himself—a 
speech which Mr. Chadwdek described as “ com¬ 
plete and satisfactory.” 

Before w^e pass from the year 1867 it may be 
well to mention that the Society’s Albert medal 
was awarded in that year to William Fothergill 
Cooke and Charles Wheatstone. It seems specially 
appropriate that the Society should have re¬ 
warded those great inventors at the very 
when it was itself taking so prominent a part in^ * 
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bringing about a wide expansion of the system 
which they had placed at the disposal of the 
public. 

Mr. Chadwick did not rest. In the folloAving 
year he contributed to the Journal of the Society 
some pow'erful letters in support of the policy 
of transferring the telegraphs to‘ the State; and 
there can be nttle doubt that by the publicity 
which it gave to these letters, as well as to the 
paper which Mr. Chadwick read here, the Society 
helped to overcome opposition and to educate 
public opinion. In the same year (1868) an Act 
was passed authorising the Postmaster-General 
to buy up the undertakings of the telegraph 
companies, and JVIr. Chadwick and the Society 
were satisfied for the time ; but the Act of the 
following year (1869), which conferred a mono¬ 
poly on the Postmaster-General, stirred the 
Society afresh, and it appointed a special com¬ 
mittee to watch the Post Ofiice and keep it up to 
the mark. Apparently the w^ork of this committee 
was not very arduous. In 1872 the Council of the 
Society broke fresh ground and began a coui*se of 
pressure, which they continued for several years, 
in favour of the purchase of the ocean tele- 
gi'aphs ” and the consolidation of “ the same 
with the internal telegraph service under the 
management of the Post Ofiice.” Then views 
w'ere w^ell expressed in a memorial addressed to 
Mr. Gladstone, who w’as then Prime Minister, 
and the memorial w'as follow^ed by a letter in 
which the Council show’ed then confidence in 
Mr. Scudamore by proposing that he should be 
directed to examine the question and prepare a 
report for the consideration of Government. A 
favourable result was not j)ossible. The tele¬ 
graph department had its hands full with the 
management of the internal service; while to 
carry out the provisions , of the Telegraph Acts, 
which left the external telegraphs outside the 
Postmaster-Generars monopoly, it had made 
agreements with certain companies from which 
it could not set itself free. When in 1889 these 
agreements were approaching expiry the depaii:- 
meht lost no time in arranging with the entirely 
friendly Administrations of France, Belgium, 
Holland, and Germany for the joint oivnership, 
joint maintenance, and joint working, in each 
case of the cables from this country, giving 
effect thus far to tjje views of the Society. These 
cables were practically frontier telegraphs involv- 
no serious international difficulties. The case 
was ^ry different with the long cables touching 
the territories of various foreign Powers. Here 
the cable cohipanies had an advantage ever any 
State admimsti%tled, ^ They -mm alloie^d l^ 


establish offices of their own and thus to ^secure‘ 
unity of management from end to end. State 
administration could expect to be permitted to 
have offices and employees on foreign territory. 
With the frontier telegraphs an intermediate 
company w^as an obstruction; but, in the case- 
of the long cables touching various countries,, 
a company conferred a benefit on the public- 
and on commerce by its singleness of system and 
control. The subject is too large t() discuss this 
evening, but I mention it in order to explahf that 
the policy recommended by the Society had 
relation, consciously or unconsciously, to two 
different cases, one complicated and contro¬ 
versial and the other clear and non-controversial, 
and that when the latter—the frontier telegraph 
case—came within range it was dealt with by the 
Post Office in a practical manner without 3elay. 

The Society had done well, and had helped to- 
bring about a result the importance of which it 
would be difficult to exaggerate. Not only was 
the internal system of telegraphs cheapened and 
expanded so as to facilitate home business in all 
directions, but tlie way was prepared for the 
direct management and working of the telegraphs 
to- neighbouring States; British capital was- 
released for investment in submarine cables ;: 
experienced British administrators were set free 
to devote themselves to the management of great 
telegraph undertakings; and the manufacture- 
of cables by British firms w^as eircouraged and. 
set on an almost unassailable basis. In helping 
to promote the transfer of the inland telegraphs 
to the State the Society had done more than 
appeared on the surface. Submarine telegraphy 
was awaiting development; courageous and able 
pioneers had entered that field, but more capital 
was required and the aid of experienced admini¬ 
strators. By the transfer to.the State both were 
made available, and the position which Nature 
and the enterprise of her people had given to 
this country was seized with firm hands, was 
defended, confirmed, and strengthened; and in 
a. comparatively short time the United Kingdom 
was presented to the world as the absolute centre 
of telegraphic communication. 

If the position has in recent times been to any 
degree weakened it is not the fault of the men 
to whom I have referred, or of their successors. 
Nor is it the fault of this Society, 

In 1879 Sir William Preece delivered here a 
series of six Cantor lectures on “Becent 
Advances in Telegraphy ” ; and by the clearness 
and, simplicity of his explanations and tfie 
success of his experiments made the subject plain 
thr least sci^tific miiid. By means of thrte 
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' lectures the Society performed a fresh service to 
the public in stimulating interest in a subject 
which was more and more affecting the comfort 
and prosperity of the nation, 

IVir. Chadwick and the Society had expected 
that when the telegraphs were acquired by the 
State, the charge for an inland telegram w^ould 
be reduced to M,, and the same expectation was 
entertained by the reformers within the Post 
Office. But time and thought showed that it 
• was is^o much to achieve at once with the means 
then available. The volume of additional work 
w'Mch it would have thrown on a new depart¬ 
ment w'ould have been too great. The plant 
acquired from the companies had to be put in 
order, fresh lines of telegraph had to be con¬ 
structed, more office accommodation had to be 
provided, the employees of separate companies 
had to be welded together and organised anew% 
and an administrative staff had to be trained. 
The Society in a judicious manner kept the 
subject alive, and when the time for action came 
it acted promptly and in such wise as to secure 
the friendly appreciation of the Post Office; so 
much so that the two may be said to have been 
in Go-operation. It is remarkable how on this 
occasion again the minds of your Council were 
working in the same direction as the niinds of 
the Post Office authoiities. Although not 
seekihg to dictate - to the department, and 
prepared to learn that other plans might have 
something to recommend them, your Council 
made a suggestion only to find that it w’as in 
entire harmony with the views of the Post 
Office. What took place was this: A petition 
was carefully drawn up and transmitted to the 
Postmaster-General at the beginning of July* 
1880. It was in the following terms :— 

To The Right Honoubable Henry Fawcett, 
M.P., Her Majesty’s Posthaster-Generahi. 

Th& Memorial of the Gotmoil of the Society for the 
ETicouragemmt of Arts, Maimfackires, and 
Commerce 

EESFECTFU£iLY Sheweth,— 

That the Council are strongly of opinion that 
the time has now arrived when the charge on 
inland telegrams might be reduced, and a minimum 
charge of sixpence substituted for the present one 
of a shilling. 

, They submit that the charges on inland tele- 
gi^ams in this country are higher than in other 
European countries, the rates in France, Germany, 
- B^gium, and Switzerland, all being lower Jbhan in 
. ‘ Muglahi It is even a curious anomaly that a 
, (to be tot from any part of the United 

or to France for less than the 


smallest sum for which a telegram may he sent 
from one part of London to another. 

The Council do not propose to make any sug¬ 
gestions as to the details of the method by which 
the redaction of charge should be effected; whether 
by employing a lower tariff within certain limited 
districts, such as the Metropolis and its suburbs, 
or the country within a certain radius of a provin¬ 
cial town; or, secondly, by adopting a word-tariff, 
with a minimum charge of The precise details 
are, the Council feel, safely to be left to the depart¬ 
ment itself. 

They feel sure, however, that a reduction in the 
tariff would be accepted as a boon by a large 
number of those who are prevented, by the present 
rates, from using the telegraph as largely as they 
would wish, and that the business of the depart¬ 
ment would soon be so increased as to fully com¬ 
pensate for the lessened revenue which might be 
the first consequence of the proposed change. 

(Signed) 

Aepebd S. Churchill, Chairman of the Council. 

H. T. Wood, Secretary. 

On the 17th of the same month a deputation 
from the Comicil attended at the General Post 
Office to support the petition. Lord Alfred 
Churchill, late Chairman of Council, introduced 
the deputation, and was followed by Mr. Chad¬ 
wick, The Postmaster-General, Mr. Fawcett, 
was accompanied by several of the principal 
officials of the Post Office, including the Assistant 
Secretary for Telegraphs, Mr. Charles Patey, 
whose services, alas ! Tvere so soon to be lost to 
the State through his early death. After 
listening to the able arguments of Mr. Chadwick, 
]VIr. Fawcett made a long, closely-reasoned and 
sympathetic reply. He declared emphatically 
for the second plan mentioned in the petition— 
viz., a w^ord-tariff with a minimum charge of fid.; 
he scouted the suggestion which had reached 
him that there should be two classes of tele¬ 
grams, immediate and deferred; he showed how 
little w^ould be saved for the Exchequer by 
limiting the reduced charge to certain towns 
and districts; and he expressed a firm opinion 
in favour of a uniform charge throughout the 
United Kingdom. While warning the deputation 
that the question was one the settlement of 
which must depend on the Chancellor of the 
Exchequer, he frankly placed before them 
estimates showing at what a moderate cost the 
change could be carried out, and left no doubt 
in their minds that he himself and the officials 
of the Post Office were on their side. But, as 
you know, a long delay was to intervene 
between promise and fulfilment, and obstacle 
after obstacle had to be surmounted; Mr, 
Fawcett did not live to send a sixpenny 
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^telegram; a private member had to cany a 
resolution against the Government of the day 
before any practical step was taken; and it was 
not until October 1st, 1885, that the long- 
desired change was brought about. 

In this inadequate review I have endeavoured 
to show you what has been the conduct of yom' 
Society in relation to telegraphs down to com¬ 
paratively recent times. You have seen it 
encouraging a new invention, giving facilities 
for the demonstration of its importance and 
usefulness, recording and publishing its every 
advance, and helping Parliament and successive 
Governments to arrive at just conclusions with 
regard to it. You have seen your Society taking 
a leading and enlightened part in procuring 
the transfer of the inland telegraphs to the 
State, in promoting the purchase and direct 
working of the cables to the Continent, and 
in bringing about the introduction on a 
sound plan of sixpenny telegrams. You have 
seen it successful because, above all things, it 
was disinterested. I see no limit to the influence 
which enlightened men may bring to bear on 
the public and on public authorities if they are 
not actuated by selfish motives. May unselfish¬ 
ness always remain the characteristic of this 
Society, and may success continue to attend 
its efforts on behalf of humamty. 

After delivering the Address, the Chairman 
presented the Society’s medals which were 
awarded for papers read during last Session, 

At the Ordinary Meetings:— 

To Mr. T. Thorne Baker, F.B.P.S., for his 
paper on “ Telegraphing Pictures.” 

To Mr. H. Pearson, for his paper on “ The 
Diamond Fields of Brazil.” 

To Count Hirokichi Mutsu, C.Y.O., Imperial 
iTapanese Government Commissioner, for his paper 
on ‘‘ The lapan-British Exhibition, 1910.” 

To Mr. Omar Bamsden, for his paper on “ Silver¬ 
smiths’ and Goldsmiths’ Work.” 

To Mr. Charles John Stewart (Public 
Trustee), for his paper on “ The Public Trustee and 
his Work.” 

To- Sir William Crawford, J.P., for his paper 
on “Irish Linen and Some Features of its Pro¬ 
duction.” 

To Mr. Sydney^ Perks, F.B.I.BA., F.S.A., for 
his paper on “ The Bestoration and Discoveries at 
Guildhall, London.” 

In ihe Indian Section :— 

To Sir James Wilson, K.O.S.I., for his paper on 
“The Punjab^'” , , ^ 


To Mt. Saint-Hill Eardlp.y-Wilmot, ^ 

for his paper on “ Indian State Forestry.” ** 

To Mt. J. Claude White, C.I.E., for his paper 
on “ The Arts and Grafts of Tibet and the Eastern 
HimaLaj^as. ” 

In the Colonial Section:— 

To the Hon. John McCall, M.D., Agent-General 
for Tasmania, for his paper on “ Fruit Production 
in the British Empire.” 

Sir William H. White, K.O.B., in proposing a 
hearty vote of thanks to the Chairman for his 
Address, said that Sir John had in considerable 
detail and in a most interesting manner, traced 
the work the Society had done in furthering the 
introduction of telegraphic communication. The 
Ghairnam had quoted largely from the Proceedings 
of the Society, but he (Sir William White) did not 
think anyone could have produced the Addresft except 
Sir John, because he had knowledge, not merely of 
the Proceedings of the Society, but inside knowledge 
of the department where he played so important a 
part for so long a time; otherwise he could not have 
produced such a very interesting and complete 
history of events. . He was sure all present would 
agree that they would have been delighted if Sir 
John hSidfelt himself free to enter into controversial 
matters. He came very near doing so on one or 
two occasions, but he was so marvellously discreet 
that he always escaped over the thinnest ice, and 
came back to the firm ground of the Society. He 
(Sir William) assured the Chairman, that all 
the mamhers were deeply indebted to him for 
the labour he must have bestowed on the 
preparation of the Address, which would 
he a record to which reference would be made 
in the future as the authentic and authoritative 
statement of what had happened in the great 
improvement in public communioations to 
which the Address referred. He thought the 
members would also agree that Sir John had 
sketched in a very clear and comprehensive, 
manner the justification for the continued existence 
of the Society. He had^ however, not drawn 
attenbion. to one of its many advantages, of which , 
the Chairman, Sir Steuart Bayley^, and himself: 
were illustrations—viz., that it was a refuge for 
destitute and retired public servants. When 
retired public servants ceased to be the victims 
of ofileial control they Came to the Boyal Society 
of Acts; and sometimes became controversial. 

Sir Steuart Colvin Baylby, K.C,S.I., in 
seconding the motion, said the Society gre'atly 
appieeiabed the honour of having a distinguished 
public servant like Sir John to succeed the late 
chairman. Sir William White. The Paper on Life¬ 
boats which the Chairman gave to the Society a 
few mouths ago introduced the members to’ 
his admirable capacity for informing them -on 
subjects in which they might not' only take an 
int^esfc but to 'which t]^y gave serious assistance 
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^ The praise which Sir William Whibe had bestowed 
upon the Chairman’s discretion would be echoed 
by all present, but he was sure they would some¬ 
times be rery glad to dispense with it. 

The resolution of thanks was then put, and 
carried viith acclamation. 

The 0HAIB1IA.2^, in reply, thanked the mover and 
seconder for the very kind words they had used, 
and the audience for the extremely cordial manner 
jin which it had received them. 


THE TRADE OF INDIA FOR 1909-10. 

The Review of the Trade of India for the official 
year ending March 31st last has just reached 
England. It is written by ilr, G. W. E. Cotton, 
I.O.S., Officiating Director-General of Commercial 
Intelligence, and marks in almost every respect an 
appreciable advance upon the statistics for the 
preceding twelvemonth, which had revealed a de¬ 
plorable, weakness in almost every direction. The 
import market had been glutted, food grains had 
attained high prices, and there had been a general 
feeling of insecurity created by the slow recovery 
of credit in Europe and America, the conseq[uence 
being that such small improvement as was mani¬ 
fested was scarcely perceptible in any of the trade 
returns. The figures for 1909-10 have thus proved 
the year to be one of recuperation rather than 
development, and, although all unhealthy symptoms 
have not yet disappeared, Mr, Cotton considers 
that India, after an unusually prolonged period of 
, trade sickness, may be regarded as almost con¬ 
valescent.” 

There was a marked improvement in foreign 
trade at the begmning of the year under review. 
During the calendar year 1909 there had been 
considerable advances in tbe total value of imports 
into the United Kingdom, France, Germany, 
Belgium and the United States, and in all except 
the last the sum of the exports is considerably 
higher. The Indian monsoon rains in 1909 were 
exceptionally favourable, and the increase in total 
estimated out-turn exceeded 14 per cent, in the case 
of jute, 22 per cent, in the case of cotton, 26 per 
cent, in that of wheat, 43 per cent, in rice, and 24 
and 44 per cent, in the two chief descriptions of oil 
' seeds. 

Regarded as a whole the export trade was un¬ 
usually active, particularly in the last four months 
of the year, and the high prices of wheat, cotton 
and oil seeds not only directly benefited the cul¬ 
tivators in almost every province, but served to 
replenish automatically the stocks of gold in the 
country which had been diminished by abnormal 
‘ ' imports and the American banking crisis. In the 
, matter of imports, too, the record is also somewhat 
unsatisfactory, as in all those lines which are 
■X regarded as indices of returning industriai j£tivity 
’ Jfe j^coyery has been only partial and incomplete. 
V value of ^et^s and manufactures, and all kha^s 


of machinery, has again fallen, the railway indents 
were smaller, and the increasing imports of sugar 
from the Dutch Indies, in spite of the rise in 
prices, are hardly matters for congratulation, when 
it is considered that the acreage under cane in 
India largely exceeds that of any other country in 
the world. 

As for the future, Mr. Cotton considers that 
further trade improvement is probable during the 
next twelve months in Europe and America, but. 
that for India the restoration of industrial activity 
and the development of those internal exchanges 
which have been so conspicuously in defect during 
the last three years, can only be assured by a con¬ 
tinuance of general agricultural prosperity. 

Without atoempting to review the detailed 
heads, which would occupy far too much space, 
one may notice here some of the more character¬ 
istic features in the year’s imports. In regard to 
sugar, the twelvemonth was marked by a steady 
rise in prices due to a general shortage of the beet 
crop as a result of bad weather on the Continent, 
which increased production in Cuba, the West 
Indies and Java was not expected to make good. 
Ten years ago, before the Brussels Convention and 
the abolition of the bounty system, the production 
of beet sugar was about double that of cane, but 
in 1909 it is calculated that the cane crops of the 
world amounted to about eight million tons, ex¬ 
cluding India, as compared with about six million 
tons of beet. The combined total is below the 
world’s estimated annual consumption of 14J 
million tons, and thus proved insufficient. The 
imports into India of sugar of both kinds rose by 
about 4*4 per cent, in q^uantity, and per cent, in 
value. The chief sources of supply of cane sugar 
continue to be Java and Mauritius, while in beet 
sugar Austria-Hungary continues to retain the 
dominant place. In regard to India’s own poten¬ 
tialities as a sugar producer these are hampered by 
a variety of circumstances, including the difficulty 
of concentrating cultivation round central factories 
and the fact of the demand being practically re¬ 
stricted to molasses and low-grade sugar, produced 
by wasteful and primitive methods. 

In the imports of mineral oil there was a notice¬ 
able decline. Mr. Cotton remarks that the dis¬ 
covery of oil at Maikop (in the Caucasus), the 
successful proving of the Red Sea oil-field and the 
conflict of interests in Mexico between the Pearson 
and Waters Pierce groups, temporarily made the 
industry a speculative medium on the London 
Stock Exchange only less active than rubber, and 
this activity found a parallel in Burma, where 
during the last two years no fewer than seven new 
companies have been floated. 

The imports of coal, which represented 17*2 per 
cent', of the value of raw materials imported into 
India twelve months ago, fell to 16*1 per cent., this 
being due apparently to restricted industrial 
activity in several branches of trade. 

Cotton goods maintain their position of pre^ 
ponderance among imports of manufactured 
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articles, and on the average of the past three 
years constitute about 34 per cent, of the total 
values of all imports. In the year under 
review, however, cotton in the Western markets 
continued in a state of great depression, spin¬ 
ners and manufacturers alike being affected by 
discouraging and irregular demand and an extra¬ 
ordinarily narrow margin between the prices of 
the. raw material and those of the finished pro¬ 
ducts. In yarn there was a decline in the year’s 
figures, but cotton fabrics rose in value, and of 
these the proportions supplied by Great Britain 
were as follows:—grey goods 99 per cent., whites 
98 per cent., and coloured goods 93J per cent.- 
of the total. The prices of silk goods imported 
fell, owing partly to the large out-turn of raw sillt 
in China and partly to a falling ofi in the American 
demand, and in spite of the shortage in Con¬ 
tinental supplies caused by the destruction of the 
silk filatures in the Messina earthquake. Business 
in French and Italian silk fabrics was dull 
throug*hout the year and this reacted on the 
^'^dian trade. In the imports of woollen manu¬ 
factures into India there was a considerable set¬ 
back due to trade depression and the legacy of 
large stocks which heavy speculative purchasers 
of the previous two years had bequeathed. 

The most interesting features of the list of 
Indian exports, which show advances in most 
cases, are the high percentages of increases -under 
wheat and wheat flour, pulses and millets, seeds, 
cotton raw and wool raw, while the only noticeable 
decreases are under jute raw, indigo apid coffee. 

As regards rice, there was an unusually good crop 
in Burma and the two Bengals, some shortage in 
southern India, a further advance in foreign 
exports and a slightly lower range of prices. The 
lower prices for jute encouraged increased acreage 
under rice in the two Bengals, Ceylon continues 
the largest single purchaser of Indiau rice, the 
exports to the Straits Settlements rose consider¬ 
ably, while of the western countries Germany 
is the most important consumer. The United' 
Kingdom and Austria-Hungary also took larger 
shares. 

The^ Indian tea trade continues its career of 
prosperity, and prices were maintained at an 
unusually steady level, the average price of tea 
sold at Calcutta auctions marking an advance of 
per cent, over last year’s figures. The pro¬ 
portion of the trade which goes to Bussia is of 
growing interest and importance. The demand in 
this case inclildes ah grades, and the bulk of the 
shipments go via Colombo and Yladivostock and 
thence by Trans-Siberian Bailwa^'. The exports 
to Australia during the last two years have de¬ 
creased, but those tor Canada. and the United 
• States show a satisfactory increase in spite of the 
disbrgani^tion of the trade caused by rumours of 
a propose import tax on tea entedng the United 
, States. The exports* of metals and manufactures 
thereof still occupy a very modest position, 
representing less than 1 per cent, of the total 


imports. Manganese ore is the only item of 
importance, the value having increased •from 
£388,400 to £738,000 in the past five years. 
Under the small but interesting head of Chinchona 
bark, we note that the exports have not yet made 
good the decline recorded in 1908-9, but iu spite 
of the competition of Java bark, which is said 
to yield a higher percentage of sulphate, the 
specific value has advanced. It mostly goes from 
Madras to the United Kingdom. 

The export trade in coal continues exceedingly 
unenterprising; and even the dislocation caused by 
the prolonged strike in Australia was not taken 
full advantage of, the quality of some of the coal 
shipped being so bad as seriously to prejudice 
further demand. The production of Indian coal 
in 1909 is estimated at 11,870,114 tons, as against 
12,769,635 tons in 1908. A railway test made 
during the year under review with shipments of 
first-class Bengal coal, of Natal coal, anil of 
Australian coal, gave the following result:—Bengal 
coal ran 26 lbs. per train mile; Natal, 27 lbs. 
per train mile; and Australian, 30 lbs. per train 
mile. 

On the average of three years ending 1908-9 
raw cotton represented 30 per cent, of the total 
value of raw materials exported from India. In 
1909-10 the proportion rose to the extraordinary 
figure of 37i per cent. In fact, raw cotton sup¬ 
planted raw jute as the most important single 
article of exportation. 

The world’s wool trade has recovered more 
quickly than the cotton trade from the results of 
the American panic in 1907. The cost of both 
raw material and manufacture has risen, as the 
result of increased consumption on the Continent 
and a particularly strong American demand. 

Under the head of “ Articles manufactured and 
partly manufactured, ” jute products continue to 
fill a very prominent place in the export of Indian 
manufactures. In the year under review their 
percentage of this rose from 43 to 44*9 per cent, in 
value, though there was a heavy fall alike in the 
price of the raw material and the^ mill products. 
Cotton manufactures represented 31*3 per cent, of 
the total value of Indian manufactures exported 
and 6*5 per cent, of the whole export trade. 

The trade of India according to countries reveals 
some interesting features. The United Kingdom 
of course heads the list, and the total value of her 
trade rose in value from 75 to 81 million pounds 
sterling, but her aggregate share in the total trade 
fell from 41*1 to 40*2 per cent., this being due to 
a considerable increase of Indian exports to foreign 
countries, notably to Java and the United States. 
The order in which the principal foreign countries 
rank is thus:—Germany, China, United States, 
Japan, Belgium, France, Java and Austria- 
Hungary. Germany, the first of these, owns 7*2 
per cent.'-of the total trade and the new system of 
registration which notes the ultimate instead of 
the immediate destination of exports, will further 
confirm this predominance. ^ 
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Lastly, it may be noted that while the net im¬ 
ports of silver fell ofi very considerably, the imports 
of gold exceeded 16| million pounds sterling, the 
highest total ever recorded. This is no doubt in a 
sense a measure of the general revival of trade, 
which is further reflected in an increase of 7*7 per 
cent, in the aggregate tonnage entering and clear¬ 
ing at Indian ports over the figures for 190S-09. 


HOTEL SCHOOLS ON THE 
• CONTINENT. 

The business of conducting a first-class hotel 
has developed into such an international character, 
and requires such wide scope of training and 
knowledge, that on the Continent steps are being 
taken for the establishment of schools to furnish 
this special training. In Switzerland such a school 
has been in operation for years. The prevailing 
method of training young men for this business in 
Switzerland is to send them to the large hotels 
in foreign countries, where foreign languages and 
customs may be learnt first hand, and experience 
is gained that enables the young man to engage in 
business and put into practice the ideas he has 
gleaned in diSerent parts of the world. In Austria 
there is a Grovernment institution at Innsbruck, 
in connection with which there was established, a 
few years ago, a course of lectures and general 
instruction in hotel management, vrhichhas proved 
very successful. Instruction is given by competent 
professors under the direction of a board appointed 
by the Minister of the Interior. The course is 
known, as the Gastegewerblicher Fachkurs.’* 
Here, for a few weeks in the year, special in¬ 
formation and technical knowledge relating to 
the hotel business are taught. The eastern part 
of Austria, like Switzerland, offers great attractions 
for tourists, and is visited each year by thousands. 
One of the secrets of their great success is the 
fact that- hotel managers in these places in Austria 
have travelled widely, thus acquiring several lan¬ 
guages, and have familiarized themselves with the 
tastes peculiar to each nationality. In Switzerland 
the Schweizer Hotel Yerein has opened an hotel 
school under the name of the Fachliche Portbild- 
ungsschule des Schweizer Hotel Vereins,” at Gou, 
neat Lausanne, in a beautiful park overlooking 
Lake Geneva. Here the students receive careful 
attention as regards their physical, mental, and 
moral development. The institution is thoroughly 
organized and discipline is strict. The cost of 
board, lodging, and tuition is, for a native Swiss, 
'M 16s. per month; for a foreigner, £6 per montii. 
Special reduced rates are quoted to native Swiss 
who are in straitened eiroumsfeances, but not more 
than four are admitted under these cirotimstanc^ 
ip any* school year,, , Aocordmg to the American 
.A^lstet^ in jparls, the French hotel-- 
the of, j^tabiishisg a 
la'Tarls. -;jGi3e Of the oilef objects is 
thetraim^ an hotel 
‘'’'^-aoeeunl of ;the organisation of 


the modern hotel, with its electric and ice plants, 
laundries, hot-water supply, and various other 
departments, the manager with only a, slight 
knowledge of book-keeping, hotel service, or the 
kitchen, is no longer able to fiU his place adequately. 
A knowledge of hygiene, engineering, architecture, 
and especially languages, is essential. The Syndicat 
General de ITndustrie Hofceli^re et des Grands 
Hotels de Paris, in January, 1910, organised a 
school, to be known as “Tficole de ITndustrie 
Hoteliere,” and an institution for lodging the 
students. The students will at all times be in 
constant touch with the director of the school, 
who 'will be a representative of the Syndicate. 
The number of boarding students for the first year 
has been limited to thirty. The minimum age of 
admission is sixteen. At the end of the school 
year, upon successfully passing the prescribed 
examination, certificates will be granted to all 
students meriting them, and the Syndicate there¬ 
upon will place the student for further instruction 
in one of the large hotels belonging to the union. 
The course of study during the first term is as 
followsStudy of foreign languages, English and 
German; shorthand and typewriting, mathematics 
and book-keeping, geography and history, civil 
and commercial law. These branches are taught 
entirely from the standpoint of the hotel-keeper, 
and in consideration of the service to the guests. 
The course of study during the second term is as 
follows:—Political economy, hygiene, electricity, 
heating, insurance, laundries, menus, kitchens, etc. 
The afternoons will be devoted to visiting industrial 
establishments that supply hotels. 


THE LIBERIAN SUGAR INDUSTRY. 

In the early history of the Liberian Republic a 
large- quantity of sugar was manufactured, and 
during the civil war large quantities of brown 
sugar were shipped to the United States. Along 
the banks of Liberian rivers are thousands of acres 
of land that could be profitably utilized for the 
culture of sugar-cane. In the case of forest land, 
the undergrowth is cut in January and the large 
trees felled about the beginning' of Feb^^uary. 
After two or three weeks the dried vegetation is 
pulled up and the debris burned off. The land is 
dug up with hoes in rows about six feet apart. In ' 
three months after planting the cane attains 
height of three or four feet. In nine or ten 
months the cane is ready for cutting, which is 
done with, cutlasses, and the tops with three or 
four joints are preserved for replanting. Accord¬ 
ing, to the United States 0harg4 d’Affaires at 
Monrovia, cane-culture in Liberia is undeveloped..' 
There is great need for eapitaf to provide suitable 
machinery, for preparing the soil, and for the in¬ 
troduction of modern methods of culture. The 
cane Is ground in an ordinary three-roller mill,, 
with a trough’ under it to catch the expressed 
juice, which is carried to a reservoir, whence it is; 
taken m required for cooking in large kettles. In 
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cooking, unslaked lime instead of cream of lime is 
used tn produce granulation. When the juice 
attains a ropy thickness, a little is dropped into a 
bowl of water to determine if it has been suffi¬ 
ciently cooked. When it settles in the bottom of 
the bowl like candy it is ready for the next process, 
called in Liberia striking,” that is, it is removed 
from the kettles by means of long-handled dippers 
to a vat where it is stirred 'with a wooden, ladle 
until it cools. It is then placed in wooden barrels 
with holes bored in the bottoms, sharpened sticks 
being run through the sugar to the holes to guide 
the dripping of the molasses. The barrels are 
placed on two poles over vats which catch the 
molasses as they drip. When the sugar is free of 
molasses it is dry and of a light golden colour. In 
this condition it is sold locally for about threepence 
a.pound. Notwithstanding the large quantities of 
excellent cane grown in Liberia, and the much 
larger quantities that could he produced, almost 
the enrbire suga.r consumption of the country is of 
imported beet sugar. This is largely due to the 
lack of capital to enable the sugar-planters of 
Liberia to compete with the beet-sugar producing 
countries. 


PARAGUAYAN RUBBER. 

In 1909 the first attempt was made to produce 
rubber in Paraguay. The experiment was tried by 
an industrial company owning extensive tracts of 
land which it exploits for the production of timber 
and yerha matd (Paraguay tea). On the lands of 
this company, in the northern part of the Republic, 
is a tree known in the local Guarany tongue as the 

mangaicy ” tree. In the Brazilian Stiate of 
Ylatto Grosso, lying just north of Paraguay, the 
same tree is known as the “ mangabeira.” It is 
also called the “ mangava.” One authority states 
that all of these names refer to the rubber product 
of the.tree, and that its true name is “ curupicai,” 
or “ cumpicahy.” Possibly some assistance in 
identifying the tree may be gained from the 
following extract from a work on Paraguay by 
a German consul in that countryThere are in 
Paraguay only a few species of gum woods growing 
in a wild state; among others should be mentioned 
the ‘ manga-ysy' and the * ybyra camby.’ Efforts 
are now being made to cultivate india-rubber trees, 
and a Brazilian species has been chosen called 
* Manicoba’ which grows more quickly and winters 
more easily.” A description of the mangaicy 
tree upon which reliance could be placed for a 
proper classification has not been obtained. It 
grows in a distant part of the , country, and 
accounts of it are ag variable as the names applied 
to it. The mangaicy yields a milky sap known in 
i&febtto Grosso as “ ehiringa,*^ which is collected by 
making a series of‘V-sbaped incisions, one above 
another, in' the bark of the tree. The lower points 
of the incisions are connected by cuttings, and a 
cup for catching the inilk is fitted oiosely to the 
tijunk of the tree beneath the.lowest ineision. After 


the milk is gathered it is coagulated by a solution 
of alum. The liquid matter is then drained off and 
the curd-like substance remaining is dried and sub¬ 
jected to a pressure which forms it into the rubber 
exported from Paraguay. In Matte Grosso the 
rubber product is known as “ borraeba.” The trees 
are tapped from October ~ to April, each tree 
yielding from eight to ten pounds of milk. A tree 
can be tapped every other year if conditions for 
growth are favourable, otherwise it should~not b 
tapped more often than every three years. It is 
stated by some that a tree can be tapped in about 
three years after planting. According to others, 
they are not mature enough until six or seven 
years’ old. 


TRADE IN SOUTHERN PERSIA. 

The condition of commercial afiairs in Southern 
Persia during the year 1908-9 appears to^have 
been very depressed, judging from the * recent 
consular reports on Bushire, Bunder Abbas and 
Lingah. The most prominent feature in the case 
is the weakness and inability of the local govern¬ 
ments of Shiraz and other chief towns to maintain 
order, and want of support accorded until quite 
recently by the policy of the British Government, 
within whose sphere of influence the region has 
been included under the Anglo-Russian Agreement. 
On the caravan route from Bushire to Shiraz, tribal 
fighting has been chronic, and on the road from 
Shiraz to Isfahan constant robberies and looting 
have continued to paralyse all commercial activity. 
The piece-goods trade suffered more especially, and 
Manchester lost at least £120,000 worth of business 
on the previous year’s figures. Importing com¬ 
panies themselves have frequently had ’ goods 
ordered out and thrown on their hands by bank¬ 
rupt buyers, and the amount of outstanding claims 
presented for recovery from defaulting Persian 
traders during a period of eighteen months from 
the beginning of 1903 totalled more than £20,000. 

The lack of transport on the great caravan route 
to Shiraz was also a factor which increased the 
difficulties of merchants. Extortion on the part 
of the armed tribesmen infesting the route to- 
Shiraz, and frequent robberies, have made the lot 
of the muleteers hard; many indeed have left this 
route with their animals in order to find a more 
peaceable living on the northern caravan routes, 
where, it is presumed, Russian influence ensures 
greater security. The exactions, robberies, and 
diminished transport 'along the routes Vherb 
British goods are so largely borne, have not only 
diminished the British trade, but have encouraged 
their place being taken by foreign merchandise^ 
imported from the north. Not only has British 
trade thus suffered very severely from the dis^ 
organized condition of government in the south, 

, but unfortunately the prospects of an early return 
to the quietness neceWry for the.recovery of trade 
are not hopeful. The import figures, of 1909-10 so 
far point to a more startling deoline“'Jn imports 
than even those of the under review. ^ 
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At Sunder Abbas also trade has been bad, owing 
chiefly to the disturbed state of the country, which 
has rendered the trade routes most insecure. The 
total commerce of the port has declined by over 
£104,000 as compared with the previous year, a 
decrease of nearly 19 per cent. The imports from 
the United Kingdom have declined 5 per cent., 
and those from India 40 i)er cent., while the 
decreases in exports to those countries are similarly 
35 and 13 per cent. The Consul adds that an 
increase of trade is not likely to occur until order 
has 'been generally restored in Persia, and that 
even then im])roved communications will be 
necessary to admit of any considerable expansion. 


SOUTH AFRICAN PROGRESS. 

According to the American Consul-General at 
Caper,Town, one of the most striking indications 
of the healthy and prosperous condition of the 
country is the increase in railway receipts, and 
still more the demand for rolling-stock and equip¬ 
ment, which has necessitated the immediate placing 
of orders amounting to £700,000. Besides the 
branch lines now under construction in the Trans¬ 
vaal, Natal and Cape Colony, and other extensions 
in aU these Colonies sanctioned by Parliament, the 
Cape to Cairo Railway probably will be completed 
by xA.ngnst, 1911, as far north as the Star of the 
Congo Mine, across the Belgian frontier, to tap the 
rich copper deposits in the Tangauyka district. In 
the Transvaal there are building contracts in hand 
to the extent of between £2,000,000 and £3,000,000 
for tbe erection of tbe various government build¬ 
ings for the Union Government at Pretoria, 
besides museums, schools and colleges at the other 
cities in the Transvaal. In addition to these, 
there is to be a new tramway line at Pretoria, 
costing about £80,000, and tbe installation of a 
complete sewerage system costing £100,000. 


BRITISH COLUMBIAN HORTI¬ 
CULTURE. 


The growth of the fruit industry of British 
Columbia may be estimated by returns of imported 
nursery stock which the provincial inspector of 
fruit pesfcs has recently transmitted to the Govern¬ 
ment. The number of trees and plants inspected 
at Vancouver* during the first four months of 1910 
was 2,719,000. Every tree and plant is inspected 
as it passes through the station. This entails a 
vast amount of labour: Owing to this rigid 
inspection before the stock is delivered to 
the’ buyers for planting in Okanogan, Simi- 
,, likameen, East and West Kootenai, and the 
boundary country, there is not a trace of the San 
losd scab or the brown, tail or gipsy moth. The 
freedom from the codling moth corroborates 
, the., statement that the nursery stock received for 
purposes is subject to most rigid inspection, 
fruit brought from eastern Canada, 
^ -'Uhi^ Sl^h|Sj;and other opiuntries. The importance 


of this fact to fruit-growers can hardly be over¬ 
estimated, as it enables them to guarantee the 
soundness of fruit to purchasers. At the present 
rate of orchard planting, a large proportion of the 
arable land of the province will be used for this 
purpose. The fruit grown, according to the United 
States Consul-General at Vancouver, is of the same 
general character as to size, colour and flavour, as 
that grown in the famous orchards of the States of 
Washington and Oregon. During the year 1909 
there were brought into the city of Vancouver 
113,163 boxes of apples, pears, peaches, apricots, 
quinces and plums, which, with the amount 
received from the orchards situated in the province 
—about 35,000 boxes—shows a large consumption 
of fruit in Vancouver and tbe surrounding districts. 
Apples have been grown successfully at an' altitude 
of 4,500 feet near Bossland, and from this district 
large shipments are expected, which will come into 
direct competition with those of the fruit grown in 
the States of California, Oregon and Washington. 


THE GRAPE INDUSTRY OF ALMERIA. 

The table grapes known commercially as Malaga 
grapes, are exported from Malaga in very small 
quantities. xUmeria—the principal city of the 
province of the same name, situated about one 
hundred miles east of Malaga—is the centre of 
the grape-exporting industry of southern Spain. 
Originally the Almeria or Malaga grapes were 
cultivated only in, and about, a small town called 
Loja about fifty miles north of Malaga. Cuttings 
were distributed throughout the entire district, 
but Spain’s finest table grapes, and the only grapes 
that will retain their freshness, ■ firmness, and 
flavour for months after being cut from tbe vine, 
are tbe product of the old cuttings taken from 
Loja, and now cultivated in the province of Almeria, 
Owners of vineyards in the Malaga district have 
made repeated eSorfes to produce a grape possessing 
the keeping qualities of the Almeria fruit, without 
obtaining satisfactory results. Guttings taken 
from Almeria produce a different grape when 
transplanted outside of that particular district. 
Cultivated in and about Malaga, the Almeria cut¬ 
tings produce a tender, thin-skiimed grape, more 
or less of the order of the muscatel. As no artificial 
means are adopted to aid in preservation, the 
splendid keeping qualities of the Almeria grape 
must be due to some peculiar properties contained 
in the soil of that district, combined with extremely 
favourable atmospheric and olima,tic conditions, .s 
the fruit is thick-skinned and capable of resisting 
decay for seven or eight months when properly 
packed. There are a great m^ny varieties of soils 
in which the grapes are grown—lime, clay, gravel 
and slate; but, according to the American Consul 
at Malaga, opinions differ as to which is most 
favourable for grape producing, some maintaimng 
that the gravel and sJate soils are best, owmg to 
the fact that they are more easily penetrated by 
the roots of the vine. The further they get down, 
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the better soil-nourishment the root receives. As 
regards temperature in the northern or higher 
districts, the average is 60^ F. maximum, 52° mini¬ 
mum. In the southern or seaboard districts the 
average is about 110° maximum and 66° minimum. 
In Almeria the thermometer rarely falls below 
freezing-point. Thus it follows that the grapes in 
the latter districfes are ripe about the beginning of 
August, while in the northern section the cutting 
is done from about the middle of September to the 
end of October. Heavy rain after the fruit has 
reached the ripening stage is prejudicial to the' 
keeping quality of the fruit, especially if the grapes 
are cut too soon after a rain. Much rain in the 
months of April or May is dreaded by the grape 
farmers, as it is during these months that they 
apply the pollen from the black or “ castiza” grape 
to the white export or “ Ohanes ” grape. This is 
probably the most anxious time for the producers, 
as their crop depends on the success of this opera¬ 
tion. • The greater part of the packing is done at 
the vineyards where the grapes are cut. Frequently, 
however, the grapes are cut, placed with care in 
esparto baskets, and carried on the backs of mules 
and donkeys to warehouses at the port, where the 
bunches are carefully inspected and all unsound 
and small fruit cut off, after which packing in 
barrels takes place. Grapes are often brought in 
this manner from villages as far as twenty miles 
inland. Some grapes already packed come from a 
distance of over sixty miles to the i^ort, from the 
borders of the province. Gleaning and packing 
are done by women. The cleaners remove with 
scissors all berries that may be in any way damaged 
or stained, taking great care at the same time not 
to pierce the good berries. It is at this stage that 
classification takes ifiace ; the cleaner, on laying 
down each bunch, judges from its appearance, 
colour, size of berry, etc., to w-hich class it must 
go. All grapes are packed in ground or granulated 
cork, the barrel being filled with a layer of cork 
and grapes alternately, while the packer shakes the 
barrel on comiDleting each layer iii order that all 
interstices may be filled up. The packers re¬ 
examine each hunch as they fill the barrels, snip¬ 
ping off with scissors any doubtful berries that 
may have escaped the eye of the cleaner. The 
importance of the grape trade of Almeria is shown 
by the last year’s exports, amounting to 1,576,936 
barrels, and production is said to be steadily 
increasing. 


JAPANESE AND COREAN GINSENG. 

It is a common belief in China that when all 
remedies have failed, and death is near, ginseng 
can restore the breath of life and ensure longevity. 
Many people in high stations in the East confirm 
these‘medicinal properties, hence the persistent 
demand for the root, concerning whose price 
fabulous sums are reported to have been paid, 
value, however, depends upon shape, texture,, 
and matmer of curing. To be valuable, the root. 


must be so as to resemble somewhat the £uman 
form and semi-transparent, dry and flinty. As it 
is sold by weight, the size is also of impor¬ 
tance, a good specimen sometimes bringing as 
much as £10, though inferior shapes and sizes 
bring very much lower prices. Ginseng roots of 
grotesque shape are more highly prized than the 
symmetrically-formed product. According to the 
Canadian Trade Commissioner in China, almost 
the whole ginseng trade of China is controlled by 
a group of Chinese merchants, whose headqu^'ters 
are in Hong-Kong. They fix the prices, both 
wholesale and retail, and regulate from year to 
year the amount of ginseng imported into the 
country. In this way a practical monopoly of the 
trade is obtained. This is the reason why it is so 
difficult for foreign growers of ginseng to deal 
directly with Chinese rherohants, and it is this 
feature of the trade that makes it more profitable, 
as a rule, to the small grower in other countries 
to sell his ginseng to some local commission house 
rather than to ship it to China himself. Japan 
is the great source of production of the ginseng 
consumed in China, and it is cultivated principally 
in Aizu, Shinano, and Izumo. It is a perennial 
plant, growing usually three to four years, when 
it is harvested. The yellowish-white root measures 
five to six inches long. The soil once cultivated 
with ginseng must not bear the same crop for 
fifteen to twenty years, otherwise it is liable to 
be attacked by plant diseases and pests, especially 
in an unfavourable season. The cultivation of 
ginseng in the Izumo district is carried on with 
greater attention and care than are bestowed upon 
it in other parts of Japan. Ginseng pre¬ 

fers ’a rather cold climate, and thrives well 
on a slope declined northward and thoroughly 
drained, and on clay or even sandy soil, provided 
the climatic conditions are favourable for its; 
growth. In September the fourth-year plant is 
harvested, and the roots are carefully dug out, 
so as not to injure the rootlets, packed in bags 
and sold directly to the steeping factories or inter¬ 
mediate merchants. The harvested roots are 
washed clean and sorted into classes, according 
to their size. They are then put' into lukewarm 
water in a kettle, and the temperature raised to 
nearly boiling-point, when the steeping or cooking 
will be finished. The steeped roots are then taken 
out of the kettle and spread out thinly. Any 
moisture on their surfaces is dried off as quickly as 
possible by fanning. If a properly-steeped root is cut' 
through with a knife, the white translucent part 
in the middle of the root should be quite round 
and not irregular iu shape. The roots are then 
transferred to an oven and dried by charcoal heat, 
from four to eight days according to the size of 
the roots, The oven consists of two boxes, upper 
and lower, the bottom of which is of thick pasted 
paper, aisd inserted into the oven. A charcoal 
fire is kept just, under the two boxes, so that the 
drying temperature' can be regulated in^ the oven 
itself after practical experience. In the beginning 
of the drying operation, only the lower box is 
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filled "with the roots, the upper one being left 
empty, and the temperature of the lower bos 
ranging about 150° F. At the expiration of 
ten hours,- w’hen the roots become soft and small 
wrinkles appear on their surface, the tempera¬ 
ture is lowered to about 130° by covering the 
charcoal fire with straw ashes. After another ten 
hours, when the bulk of the roots becomes much 
smaller, the contents of each of the lower boxes 
are collected into one and transferred into the 
uppep box, where the roots are gradually dried 
up ready for sale. The lower boxes thus emptied 
are filled with fresh roots, the same process as 
before being repeated I^’eaiiy the whole quantity 
of ginseng produced in eJapan is exported to China 
'through the ports of Yokohama and Kobe. In 
-Corea the ginseng industry has become a govern¬ 
ment monopoly. The industry is governed by 
strict" regulations, and is carried on by farmers 
specially licensed, who cannot discontinue the 
business without special permission, and who 
must carry it on in districts specified by the 
government. The authorities inspect the product, 
and from it choose the finest roots for the making 
of red ginseng, paying a fixed and uniform rate 
therefor. The famous red ginseng, which is such 
a favourite in China, is made by steam-baking the 
yellow or white ginseng. This red ginseng is cured 
only at Songdo, its manufacture and export being 
a government monopoly. 


EMPIRE NOTES. 

T}ie Farliamcnt of United South Africa.—TUhe 
opening of the first Parliament of United South 
Africa by The Duke of Connaught, was im¬ 

portant, not only from the point of view of the results 
which are likely to follow in that country from 
the establishment of a responsible Government— 
the sphere of whose duties will cover the whole of 
that great Dominion—but from the mfiuence of 
this step on the Empire itself. The fact that 
Australia, New Zealand and Canada sent dis¬ 
tinguished representatives to meet the Royal 
Duke and to express the good wishes of the 
countries they represented on the consummation 
of the great movement which has been so fittingly 
marked by the proceedings at the opening of the 
new Parliament, is indicative of the spirit of union 
between the various parts of the Empire. How 
far the principle of federation which has been 
adopted in South Africa is an improvement on 
the Commonwealth principle of Australia, is a 
question which can only he determined by a 
consideration of local conditions. At the same 
time, it is interesting to note that the Federal 
/Government of Australia appears to be moving 
' moife and more in the direction of federation, and 
| limiting, as far as possiM^ fee powers of the 
States* Parliameatsv' ' 

f ■ Comfimsim. —At 

^ Congress,' heM in Blo^fontein 


in July last, the Hon. F. R. Moor, the present 
Minister of Commerce and Industry for the Union 
of South Africa, expressed his willingness to -pro¬ 
mote, as far as possible, a Conlmission of Inquiry 
into the agricultural, commercial and industrial 
conditions and needs of South Africa. The pro¬ 
posed inquiry will cover a wide field, including the 
conditions of existing industries, the cost and 
class of labour employed, the production of raw 
materials, the effect of the present tariff and 
railway rates, the prospect of developing fresh 
industries, and the increased use of white labour. 
The question also of facilitating the export trade 
of the country will be considered, and the im¬ 
provement of transport arrangements, both by, 
land and sea. The Commission will consist of two 
members each from Cape Colony and the Trans¬ 
vaal, and one each from the Orange River Colony 
and Natal. 

Westralia*s New Gold Mine .—There seems to be 
every prospect, from the recent mining develop¬ 
ments in the neighbourhood of Southern Cross in 
Western Australia, that a new Kalgoorlie has been 
discovered. The Bullfinch Mine, 22| miles from 
Southern Cross—the first of the series of mines 
being opened on the line of reef running to the 
north-west of that old mining centre—is yielding 
remarkable results. These, however, are not of 
the “ patchy ’* character of some of the early gold 
finds of Western Australia, which occasioned so 
much excitement when discovered, and became 
so disappointing afterwards; the nature of the 
ore bodies indicates permanence. The outcrop 
of the mine, the examination of which led to the 
discovery of the auriferous character of the district, 
is a dense ironstone, similar, it is said, to thousands 
seen all over the country, and to all appearance 
equally barren. This outcrop, which was only a 
foot or two in height, was scarcely noticeable from 
a short distance. No visible gold appeared in it, 
but, when samples were assayed, they were found 
to contain seven ounces of gold to the ton. This 
assay was confirmed by hulk samples as the mine 
was opened. The lode appears to strike north-west, 
and south-east, and has a very steep underlay to 
the south, which, like the Boulder lodes, is practi¬ 
cally vertical. It consists of schists, ironstone and 
quartz, and the vertical shaft on the west shows 
it is in greenstone, which, according to geologists, 
and also to the experience of the Boulder, Gwalia 
and Great Fingall Mines, is the best indication of 
permanence in Western Australia. Other mines 
have been opened on the line of the Bullfinch reef, 
some of which consist of immense ore bodies 
carrying payable gold. An narea of 10,000 acres 
has been leased to various mining parties in the 
^vicinity already. Recently, some members of the 
Ministry, accompanied by the Government geologist; 
visited fee district, and their report fully confirU^ 
the magnitude and imfortanoe of the discovery, 
which will have-far-reaching effects on the State, 
^ and will materially assist the movement towards 
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immigration that iias been so vigorously taken 
up by the Government during the last few 
months. 

The Northern Territory of Australia. —After 
many months of debate, the Northern Territory 
Acceptance Bill has now passed through all its 
stages in both Federal Houses of Parliament, and 
the Commonwealth becomes possessed of a large 
tract of country. By agreement with the South 
Australian Parliament, the Federal Government 
assumes certain obligations relative to railways 
and development, and takes over a debt of about 
£3,000,000, accumulated on behalf of the Territory. 
Although for some time to come it will prove a 
source of loss to the Commonwealth, it is antici¬ 
pated that in a few years it will become a flourishing 
state and provide homes for many hundreds of 
thousands of settlers. For purposes of defence it 
has become a matter of necessity that it should be 
annexed by the Commonwealth, and for that 
reason no time should be lost in settling a large 
number of people upon it. The population of this 
immense area, comprising as it does 523,620 square 
miles, according to the latest return, is only 3,004, 
of which number 1,081 are Europeans, and the 
remainder Asiatics. There is no possibility of 
stating the number of aboriginals, but they are 
numerous on the coast-line. The territory is rich 
in mineral wealth, and during the year 1909 gold 
bullion amounting to 7,164 ozs. and valued at 
£23,526^was exported. Tin ore and concentrates 
to the extent of 454 tons, valued at £37,496 were 
also exported. A small quantity of copper, 118 
tons, was raised, and 73 tons left the country. 
The export of wolfram amounted to 44 tons, valued 
at £4,294. Becent exploration has shown that 
there is some magnificent country in the northern 
and central portions, admirably suited for raising 
sheep, horses and cattle, and when the south to 
north transcontinental railway is constructed this 
belt of country will be of immense value. 

An . All-British Cable. —The trans-Atlantic cable 
systems represent the one missing link in an 
all-British cable communication, and the case 
to be brought forward shortly for an “aU-red” 
cable route is a strong one, alike with regard to 
political, social and commercial imperial interest. 
There are at present sixteen cables across the 
Atlantic, controlled by four different companies, 
and now the United States’ grip of the entire 
system threatens to create a situation which can¬ 
not ^ be contemplated without serious uneasiness, 
as the control of these companies is gradually 
passing intb the hands of a great American trust. 
With the United Statas monopoly the demand for 
:a cable controlled by the British Government will 
liavb l^hind it. a, practical force hither unappre¬ 
ciated by those who have treated the scheme as a 
mere vision of the empire builder. 

Canadian Marhets for ^eto Zealand Meat .— 
There is evidently an excellent opening for the New 


Zealand frozen lamb and mutton trade in CaiSada, 
according to a statement by Mr. W. A. Beddoe in 
the course of an address before the Auckland (New 
Zealand) Chamber of Commerce recently. He said 
that it had occurred to him that the frozen mutton 
trade which might be developed with Canada was 
somewhat neglected. As Canada had very few 
sheep—there were only 3,000,000 to a population 
of 8,000,000 people—there ought to be a good 
market there for New Zealand mutton. In 
Vancouver they would be only too glad to ^et 
New Zealand frozen mutton, and in Montreal 
there were no fewer than 600,000 mutton-eating 
people. There was a trade there in embryo. 
They recognised in Canada that if they were to 
do a big trade they must buy as well as sell. 
Although Canada was a great butter and cheese- 
producing country, this only applied to the east. 
Western Canada was not supplied as it might^be, 
for the simple reason that the distance from 
Halifax to Vancouver was greater than from 
Halifax to Liverpool. He thought that in Western 
Canada, a fruit-growing and mineral-producing 
country, there was a big market for New Zealand 
dairy produce, and that at Montreal there was a 
big market for New Zealand frozen meat. 

A Valuable Indian Sugar by-Product. —In India, 
bagasse—the refuse from the sugar cane—has up 
to the present, only been used for fuel. This is 
evidently an unnecessary waste, as in the West 
Indies this refuse is turned into paper-pulp and 
is used by local paper manufacturers and also 
exported, realising from £5 to £15 per ton, accord¬ 
ing to quality. In Cuba, too, practical tests are 
being made in this direction, and were described 
in the Journal of the 4th inst. It appears, more¬ 
over, that the quality of the pulp can be greatly 
improved by the additionnf fibrous materials, such 
as bamboo and grasses, banana stalks and leaves, 
of which there is a plentiful supply in India. As 
it is estimated that there is a ton of refuse to each 
ton of sugar produced, and as the sugar of India 
yielded over two million tons last year, at the 
lowest computation, the bagasse should bring in 
ten million pounds sterling per annum. Nowadays, 
manufacturers realise, that in many trades the 
profits can only be culled from by-products. 


GENERAL NOTES. 


The Swiss Bairyino Industry. —Dairy farm¬ 
ing constitutes an important industry in Switzer¬ 
land. The production and treatment of large 
quantities of milk, consumed in numerous choco¬ 
late factories and milk-condensing concerns in 
the Confederation, the domestic consumption of 
milk, butter and cheese, and the preparaticn of 
cheese for export, engage the attention and services 
of a large number of people. There are 2,100 
dairies in Switzerland, whmh employ on ar>^average 
four persons each, making-a total of 8,400 people 
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^iiigaged in tlie business. Of these about 1,400 are 
devoted to the production of Ementhal cheese, a 
brand which constitutes the principal part of the 
cheese exports. This caloulation does not include 
a considerable number of people who are engaged 
in what are called “ Alps,” a term applied to the 
little valleys in the higher mountain altitudes, 
where peasants take their cows in summer, and 
'.where in small huts and stables the attendants 
.and animals remaia for several months in the 
year. The cows thrive on the sweet tsnder grasses 
dhat grow in these high altitudes, and there, by 
^crude methods, the herdsmen convert the milk 
into cheese and butter. Many of the men who 
attend the animals in the Alps do not leave these 
mountain retreats during the entire season, en¬ 
during a life of isolation and toil, which is, how¬ 
ever, spent in the midst of the most magnificent 
scenery. The value of Swiss cheese exports for 
1909 was £2,433,000, and the price was higher than 
in 1908. Notwithstanding the increase in the 
volume of the exports and the advance in price, 
the Swiss manufacturers complain of small profits 
on the year’s business, claiming that it is because 
of the superior quality only of their products that 
they are able to compete in the foreign markets. 

' Glass and Poecelain Beicks,— The demand 
for glass and porcelain bricks is very keen in 
Germany, and many factories in that country are 
now producing them. Three types of glass bricks 
are well known. One, the Falconnier hollow brick, 
of singular and irregular shape; another, a hollow, 
rectangular brick, similar in sbapie to a common 
brick; and finally, a pressed glass brick made in 
the^form of a thick letter U. Glass bricks, when 
carefully handled, seldom crack or break, hut they 
are very sensitive to changes of temperature. 
Porcelain bricks are exceedingly uncommon, 
although there are a few houses in Hamburg the 
exterior walls of which are faced with them. These 
bricks were made near Stettin, from clay found on 
the island of Bornholm, in the Baltic. It seems 
unlikely that they will ever become popular, as 
they are very heavy and expensive, and in the case 
of glass bricks the chief obstacle to their more 
.extensive use is their inability to support more 
than their own weight, or even this when the wall 
exceeds fifteen feet in' height. Consequently 
girders must be provided, or ordinary window 
openings made in such a manner that the walls of 
glass sustain no pres^re. The bricks are delivered 
to contractors loosely packed in straw. The mortar 
used in laying them is composed of one part of 
fine sand to four parts of cement. The hollow, 
rectangular glass bricks have, become of late the 
most popifiar form among German builders. They 
,.are thicker than-the Falconnier bricks, and are 
more valuable for fire-proofing purposes. Glass 
bricks can never be more* »than sp^ial-purpose 
^.^|uilding materials, particularly useful where walls 
w^ows are essentii, while at the same 
li^it must be provided.. 


The Botanical Jouenal.— The Quarterly Becord 
of the Royal Botanic Society has been discontinued, 
and its place is taken by the Botanical Journal, a 
monthly periodical. The first (October) number 
contains an editorial article on the work of the 
Society, reports of the proceedings, general articles 
and notes, and is illustrated with three excellent 
coloured plates. 


MEETINGS FOR THE ENSUING WEEK. 

Mokday, November 21...ROYAL SOCIETY OF ARTS, 
.Tohn-street, Adelphi, W.C., 8 p.m. (Cantor 
Leoture.) Mr. C. R. Darliny:, “Industrial Pyro- 
metry.” (Lecture I.) 

Bibliographical, 20, Hanover-square, W., 5 p.m. Sir 
Herbert fieorge Fordham, “Descriptive Cata¬ 
logues of Maps: their Arrangement, and the 
Details they should Contain,” with an Exhibition 
of Specimens. 

Geographical, Bmdington-gardens, W., 8.30 p.m. 

Dr. Filippo De Filippi, “Some Results of the 
Dnke of the Ahruzzi’s Karakoram Expedition.” 

Junior Engineers, Caxton Hall, Westminster, S.W." 
Mr. L. W. J. Costello, “The Law Relating to 
Engineering.” (Lecture IV.) 

London Institution, Finsbm*y-eircus, E.C., 5 p.m. 
Rev. T. T. Norgate, “ Corsica, the Land of the 
Vendetta.” 

Tuesday, November 22...Civil Engineers, 25, Great George- 
street, S.W., 8 p.m. Mr. H. K. G. Bamher, “Port¬ 
land Cement, and the Question of its Aeration.” 

Photographic, 35, Russell-square, W.C., 8 p.m. Mr. 

S. B. Finchani, “ The Dauphinfe District of Southern 
France, with Notes on the Palace of Versailles.” 

Horticultural, Vincent-square, Westminster, S.W., 

3 p.ra. Mr. J. Hudson, “Plants in Congenial 
Positions.” 

W'EDNESDAY, NOVEMBER 23...ROYAL SOCIETY OF ARTSj 
John-street, Adelphi, W.C., 8 p.m. Sir Henry 
Hardinge Cunynghanie, “Methods of Detecting 
Fire-Damp in Min^s.^” 

Geological, Burlington House, W., 8 p.m. 

Royal Society of Liteiutme, 20, Hanover-square, W., 

5 p.m. Rev. J. Arhuthnot Nairn, “ Illustrations 
from Papyri of the Planners ar. 1 Customs of 
~ Ancient Egypt.” - 

British Astronomical, Sion College, vuv.. 
hankment, E.O., 5 p.m. 

Thursday, November 24...R(>yaI, Burlington House, W , 

4.30 p.m. 

Antiquaries, Burlington House, W., 8.30 p.m. 

London Institution, Finsbury Cireus, E.C., 6 p.m. 

Mr. E. Markham Lee, “Chopin—the Man and 
Ms Music.” 

Camera Club, 17, John-street, Adelphi, W.C., 

8.30 p.m, Mr. C. Phillips, “ X Rays in Theory 
and Practice.” 

Electrical Engineers, Victoria Embankment, W.C., 

8 p.m. Mr. H. T. Harrison, “ Street Lighting by 
Modem Electric Lamps.” 

Friday, November 25,..North-East Coast Inst, of Engineers 

and Shipbuilders, Newcastle-on-Tyne, 7,30 p.m. v 

Physical, Imperial College of Science, South Ken- . 
- sington, S.W., 5 p.m. 1. Dr. A- Russell, “The ^ 
Electric Stress at which ionisation begins in air.” 

2. Dr. A.‘Griffiths, “On the measurement of a 
flow of water in a closed circuit by a method 

Jnvolviiig little or no statical friction.” 3. Mr. . 
J, S. JD^w, “Exhibition of a surface brightness 
photometer,” 4, Mr. L. F. Richardson, “The 
approximate solution of various boundary problems 
by surface mtegriition combined w'ith freehand 
graphs.” 
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All communications for the Society should he addressed to the Secretary, John Street, Adelphi, W.G. 


NOTICES* 


NEXT WEEK. 

Monday, November 28tli, 8 p.m. (Cantor 
Lecture.) Charles B. Darling, A.E.G.Sc.I., 
F.I.C., “ Industrial Pyrometl’ 3 ^” (Lecture II.) 

Tuesday, November 29fch, 4.30 p.m. (Colonial 
Section.) A. Montgomery, M.A., F.G.S., State 
Mining Engineer to the Government of Western 
Australia, “ The Progress and Prospects of 
Mining in Western Australia.” Admiral Sir 
Frederick George Denhan Bedford, G.C.B., 
late Governor of Western Australia, will preside. 

Wednesday, November 80th, 8 p.m. (Ordi¬ 
nary Meeting.) Ca3ipbell P. Ogilvie, “ Argen¬ 
tina from a British Point of View.” Sir Alex¬ 
ander Henderson, Bart., will preside. (The 
paper will be illustrated with lantern slides and 
cinematograph views.) 

Further particulars of the Society’s meet¬ 
ings will be found at the end of this number. 


INDUSTRIAL ENGLAND IN 1754.” 

In accordance with a resolution passed by the 
i’ ''^,yhe Paper read before the Society on 
"ioth, 1910, by the Secretary, has now 
been published in book form, with corrections 
and additions, under the title “ Industrial 
England in the Middle of the Eighteenth 
Century.” The price' of the book is 5s. net, 
and copies may be obtained of the publisher, 
Mr. John Murray, Albemarle-street, London, W. 


PROCEEDINGS OF THE SOCIETY* 


SECOND ORDINARY MEETING. 

Wednesday, November 23rd, 1910; the B[on. 
Richard Clere Parsons, M.A., Vice-President 
of the Society, in the chair. 

The,following candidates were proposed for 
election as .members of the Society :— v 
Barrington, Mrs. Bussell, 4, Melbury-road, Ken¬ 
sington, W. . 

* B&& Report of the Couneil, Jmrmi, vol. Mil, p. 75S. 


Bruce-Williams, M., Green Hurst, Beaconsfield, 
Bucks. 

Hepburn, Edward, Monkridge, Sidcup, Kent. 
Jacobson, Richard, 70, Shoe-lane, E.C. 

Laing, Miss Theresa T., Etal-manor, OornMll-on- 
Tweed, R.S.O., N.B. * 

Wentworth-Sheilds, Francis Ernest, M.Inst.C.E., 
Docks Engineer’s Office, Southampton. 
Wolfenden, Stuart J. Norris, Oonservaitive Club, 
St. James’s-street, S.W. 

The paper read was— 

METHODS OF DETECTING FIRE-DAMP 
IN MNES. 

By SiE Henry H. Cunynghamb, K.C.B. 

The object of my Paper is to give a brief 
description of the principal methods of detecting 
fire-damp in mines. 

You are no doubt aware that in early mining 
fire-damp, or fire-vapour, constituted a very 
dreaded danger, and that the invention of Sii* 
Humphry Davy first afforded, a means of 
carrying a light with safety into a fiery atmo¬ 
sphere. The principle of this lamp, as you 
know, is that copper-wire gauze acts as a sieve 
or filter to ignited gas, the heat being abstracted 
by the gauze and remaining in it, and thus the 
flame is extinguished. 

For many years explosions in mines were put 
down to fire-damp. Gradually, however, the 
idea started by Faraday gained ground, that 
though an ignition of fire-damp might originate 
an explosion, yet the explosion itself was due to 
coal-dust. And after the Tylorstown disaster 
it was shown that the majority of men killed in 
these explosions do not perish from fire, but die 
from the effects of the poisonous after-damp. 
So that we now know that when there is a big 
explosion—^as at Whitehaven—it is not an 
explosion of fire-daaip killing men by its violence, 
but an explosion of coal-dust which destroys its 
victims by poison. Ninety per cent, of the men 
die in this manner: fortunately the death is a^ 
painless one. 
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Although, fire-damp does not play the part 
in mine explosions which was once supposed, 
yet it is still very important to keep it under. 
Small local explosions of fire-damp are the only 
ones which now occur—for it would be impos¬ 
sible for a mine to get filled from eiid to end with 
fire-damp without discovery—yet these small 
local explosions injure and kill working parties, 
and they may originate formidable explosions by 
• setting on fire the impalpable coal-dust that is 
always floatmg about. Hence it is absoluteh' 
necessary to keep mines clear of fire-damp. 
Most of the ventilating air sent into a collierj^ 
is directed to this aim, for though, of course, it 
is necessary that men should have pure air to 
work in, it is far more necessary still that the 
fire-?Iamp should be cleared away and carried 
up the up-cast shaft, which is always more or 
less impregnated with fire-damp. 

Fire-damp—or to use its chemical name, 
methane—is a compound of carbon and 
hydrogen. It is formed wherever vegetable 
fibre is deca;^ing under water. It is given ofi 
from coal, which is only a fossil vegetable. It is 
also given off from marshy ponds, and bubbles 
of it arising from them can be set on fiire. 

In mines such as the hematite mines, where 
vast quantities of pit-wood are accumulated,often 
soaked in water, fire-damp has been found, 
although there is no trace of coal in the vicinity. 
Even small explosions have occurred in such 
mines. 

But the chief source of fire-damp is coal. 
When coal is heated in a retort gases are driven 
off which consist principally of methane, and are 
used for burning in ordinary life. Coal-gas and 
methane are, therefore, very similar in com¬ 
position and in behaviour. 

The amount of methane which, if present in 
air, will make it explosive varifss from about 
6J to 18 per cent. With less than per cent, 
there is not enough methane to carry on the 
combustion. With more than 18 per cent, of 
methane there is not enough oxygen to carry 
on the combustion.. The most explosive mixture 
is about half-way between these extremes— 
namely, about 10 per cent. In this case, theo¬ 
retically, the whole of the methane and all the 
oxygen in the air ought to he united, causing 
" as products, steam and carbonic acid, with 
traces also of carbon monoxide, And the 
^ r ‘ volume of “the resultant gases ought, when cool, 
> ^ to be diminishedby double.lhe propor^on ci the 
or^inally present., Thus^ M $ p^r cent*. 
' a4ded'to % 'giye®, of air, 

h burned up with soine 



of the oxygen of that air and cooled again, the 
resulting volume will be 10 per cent, less than 
it was before. 

The dangers of methane render it very 
desirable that a means should be found of 
detecting its presence. This, of course, can only 
be done by taking advantage of some physical 
properties by which methane differs from air 
so as to afford a guide to its recognition. 

We can detect coal-gas by reason of the 
smell, due to some volatile constituents which 
are released by the heat of the gas-retorts. But 
pure methane has no smell, and this method 
—which would, if it were practicable, be the 
simplest—is not practicable. Methane, if heated, 
has no effect, or practically no effect, on man. 
One can, therefore, breathe perfectly in an 
explosive atmosphere and be quite unaware of its 
danger. But methane is much lighter than air. 
Here, then, we have a possible means of detection. 
For instance, a very hght balloon, filled with air 
heavily contaminated with methane, would rise 
m ordinary air, but so feebly that this me^iod 
is not applicable to the detection of the small 
quantities which, as we have seen above, are 
explosive. 

There is, however, a method of making use of 
the lightness of methane w^hich is both ingenious 
and to some extent practicable. 

In order to explain it I must say a few words 
on the nature of gases. I address them, of course, 
not to scientific chemists, but to that portion of 
my audience whose life has been passed in a 
contest rather with practical questions than with 
theoretic ones. 

The old notion of a gas was that of an elastic 
mobile body, something Hke a sponge which 
could be squeezed into a smaller space, but 
which, if released, would expand somewhat as 
does a hair pillow. But, unlike a sponge, the gas 
would, if free, expand indefinitely, so that this 
old elastic theory of gases, which accorded very 
w^ell with observed tables of volumes and pres¬ 
sures, presented in theory considerable difficulty, 
for if a gas could expand indefinitely and yet 
were a uniform homogeneous body, how could 
we imagine a cubic inch of gas when liberated 
filling the universe ? The idea seemed absurd of 
a body which, without addition to its mass, could 
swell up absolutely without %ny limit at all, so as 
to fill an infinite space. 

Beiades, it was observed that gases had an 
extraordinary power of packing themselves into 
one another, so that two gases expanding against 
one another, if allowed to mix, did 
like two spring paattr^^es> but. 

-V.,, 
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selves into one another as if there were an 
interpenetration of the parts without addition 
of volume. Besides this, when gases were 
reduced to a condition of high rarification and 
electrified, they behaved in an extraordinary 
manner, which made them rather resemble 
swarms of meteors than elastic cusliions; 

These considerations arose at a time when 
new light was being thrown on the nature of 
matter. Instead of considering matter as solid 
stuff capable of being indefinitely divided, 
chemical science rendered it necessary to con¬ 
sider matter as composed of atoms and mole¬ 
cules, so as to be like, say, the hard roe of a 
herring. Of course, each little atom on this view 
could not be considered like a marble. For then 
you would ask, Of what is the marble cohiposed ? 
It was,necessary, therefore, to treat the atom 
as an impalpable small field of force, of the 
nature of which we are quite ignorant: it might 
be a whirl in an ether, but was not severable 
into other similar whirls; it possessed a volume, 
a size, and a weight of its own, but wns not re¬ 
solvable into two atoms because it was rather 
of the nature of a centre of force ■ exerting its 
influences at small flxed distances which gave it 
the power of occupying space and yet vithout 
the capability of being divided. 

Once the existence of these atoms was admitted 
it became easy to consider solids as made up of 
a quantity of them bound together, liquids to 
be a quantity of them in contact but capable of 
sHding like marbles in a bag, and then the step 
became easy to consider a gas as a quantity of 
such atoms which had by means of motion—or, 
in other words, heat—being communicated to 
them acquired the power of flying and were 
always engaged in shooting about in all direc¬ 
tions, ricocheting against one another,, and 
against the walls of the chamber in which they 
were confined, just like a quantity of excited 
flies contained in a bottle. 

In this way the expansibility of gas could be 
explained. The pressure exerted by gases against 
the sides of their containers was accounted for. 
The fact that gases when heated—«.e., when 
motion is poured into them—exert greater pres¬ 
sure and try to expand, was explained by the 
greater velocity of the flight of the molecules, 
and, in fact, the laws affecting gases—the 
laws of Boyle, of Marriotte, and others—all 
found a ready explanation, and it was possible 
to compute the number of molecules in a 
certain volume, their velocity, and the average 
distance each could .fly without hitting up 
against another molecule. , 


On this theory we must compare air lo a 
number of heavy flies, and methane to a swarm 
of light, qnicker-flying mosquitoes. Now, sup¬ 
pose we bring two chambers, one containing air 
molecules and the other containing methane 
molecules, into contact and remove the partition 
between them. At once they will begin to diffuse 
into one another. The flies will invade the realm 
of the mosquitoes, the mosquitoes will invade 
the realm of the flies. And w^hich will d<? it 
quickest ? Clearly those who can fly the quickest. 
So that it is certain that a mosquito or two will 
have got right through the realm of the flies and 
hit the outer boundary quicker than the first 
fly will have penetrated the mosquitoes. , 

How fast this will take place depends on the 
numbers of flies and mosquitoes that there are, ^ 
and how closely they are packed, as w’ell as how 
rapidly^' they fly. If we want to measure this • 
rapidity we must somehow impede their motions, 
for they mix so quickly when free that observa¬ 
tion cannot follow them. Hence, then, instead 
of letting the swarms come into contact we put 
a grating between them, through which they can 
only get slowly, and by this means we can render 
the measurement of their progress possible. 

In practice this is done by putting the two 
gases into separate chambers divided by a 
porous diaphragm of plaster of Paris which, 
though to our grosser senses it appears a solid, 
is not a solid but a sieve contaiimg numberless 
passages through which enterprising mosquitoes 
and flies vill find their way, urged in their 
progi’ess by their own initial velocities and the 
kicks of their comrades behind, .The tempera¬ 
ture of the gases will, of course, remain uniform, 
or, if it in any way suffered by the passage of the 
molecules through the diaphragm, it would be 
restored by communication of heat from the 
air around. Hence the motion of the molecules 
which is the cause of the heat will remain 
unchanged. 

After a short time, therefore, it will be found 
that in each compartment there are both mos¬ 
quitoes and flies, but that the proportion of 
mosquitoes that have passed into the fly com¬ 
partment is greater than the proportion of flies 
that have gone the other way. Whence one 
compartment must be more full than the other, 
and since in both the velocity of the flies and 
mosquitoes is the same, the prteure must he' 
greater in that compartment, owing to .the- 
increased battery* of the inmates against the 
sides. Hence, if each compartment be fitted 
wflth a barometer, we should find the reading on« 
the ^de V^Mch coj^taineS methane lower than . 
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the other. By this means the presence of 
methane might he estahUshed. 

Tliis method, however, is attended with dis¬ 
advantages. Fresh uncontaminated air must 
be brought in the instrument from the surface, 
and when one experiment is completed this air 
must be renewed. Again, impurities other than 
methane may obscure the results. Thus, if 
carbonic acid is present, it will produce an effect 
the* reverse of methane, and consequently a 
mixture of air, methaire and carbonic acid may 
be taken for pure air. 

An invention has been made by which a small 
thin column of mercury is substituted for the 
barometer. 

The next method ia to use the pitch of an 
orgeSi pipe. Of course, in contaminated air an 
organ pipe of a particular pitch will smmd a 
different note from that w^hich it gives in pure 
air. Accordingly the difference of note may be 
observed and conclusions drawn. 

We now pass to electrical methods, dependent 
on the effect of burning methane in contact with 
a red-hot wire. The proposal of this is due to 
Mr. Liveing, son of the well-known chemist. If 
two platinum wires of equal length and size are 
both heated by the same current, and to the 
same degree, that one which is in aii‘ will exhibit 
much less of a glow than that wiiicli is in the 
mixture of air and methane. The difference 
can be estimated by the eye and the methane 
' judged. An improvement on tiiis instrument 
has been made by Mr, Arnold Philip for the 
Admiralty, or rather a modification. This 
consists in measuring the increased resistance of 
a heated platinum wire when immersed in an 
atmosphere containing methane. I am not 
in a position to say how this w'orks. The 
criticism I should make upon it is that the 
platinum wire may become' filled with occluded 
air, and hence vary in the degree of its 
• resistance; but 1 think this might probably be 
overcame. 

The next instrument depends upon the 
refraction under air and methane. The velocity 
of light in the different media will be different, 
and therefore by the proper arrangement of ray§ 
of light defraction bands may be introduced as 
shown in the diagram before you. 

The above methods have been briefly reviewed • 
in order to make it clear that they afford a 
pi^ible basis for future machines. None of 
' .bfem have been very successful hitherto, and 
‘ c in practical use it has been necessary to 
of the old^t"methods, namely, 

’ ' flame' wh^n, subjected to the 


influence of methane in the atmosphere in which 
it is burned. 

A candle or lamp flame consists of burning 
gas which is distilled from melted wax or from 
oil sucked up into the mck. The flame con¬ 
sists of two parts, the body and the mantle. 
The body is usually yeUow\ the mantle is a 
very pale ghost-like colour. When the flame is 
brought into air containing any combustible gas 
or vapour, such as methane, a cap appears 
over the mantle. This cap is usually very pale, 
so pale that it can be distinguished only with 
difficulty. Its exterior edge is near the mantle, 
and owing to the brightness of the body it is 
generally impossible to see, unless the lamp is 
turned dowm so as to make the wiiole flame as 
small as possible. Thus, by turning the light 
very low', it is possible to see a cap when there 
is 1-J or 2 per cent, of methane in the air, and 
to see it clearly when the amount rises to 3 or 
4 or 5 per cent. 

The more volatile the oil, the better the flame 
is seen. Thus naphtha or benzine spirit shows 
the cap better than colza. And, again, the 
more pale and colourless the flame the better 
can the cap be recognised, hence flames of 
alcohol or gas are very suitable. With the 
Clow'es lamp 1 per cent, of methane can be 
detected. 

The character and height of the cap are 
indicative of the amount of gas present. With 
IJ per cent, the cap forms a truncated cone, 
with 2 per cent, it forms a pointed triangle, 
which becomes more acute as the percentage 
rises. 

In order to facilitate the detection of fire¬ 
damp, the Home Department has issued cards 
containing coloured drawings of flames showing 
the caps upon them. 

It only remains for me to describe and show’ 
an improvement introduced into safety lamps by 
myself and Professor Cadman of Birmingham, 
whereby the cap on flames is rendered more 
visible. 

Everyone know^s the effect produced by intro¬ 
ducing into a Bunsen gas ffame, or into an alcohol 
flame, a wire dipped in a salt of sodium. The 
invisible flame is at once turned to a bright 
yellow colour and becomes visible. 

The familiar snapdragon^is an instance of a 
similar phenomenon. 

Exactly the same thing ean be done with a 
miner’s lamp. By mounting a small piece of 
asbestos steeped in carbonate of soda so as to be 
capable of beingdntroduoed into the flame of a , 
miner’s lamp, a gas cap is rendered easy to see. ^ 
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In addition, there is the great advantage that 
it is not necessary to turn the light down, and 
so no danger that the light viU go out. 

It lastly remains only to describe the most 
accurate method of detecting gas in mines, but 
one which takes a little time, and is not suited 
for use by miners. I mean the method of gas 
analysis. 

The plan is to take a measured quantity of 
the suspected air, and to pass it into a chamber 
in which is a red-hot platinum wire. The 
methane is thus burned out of it. The air is 
then sent back into the original chamber, free 
of methane, but containing carbonic acid, and 
its volume is again measured. 

The apparatus on the table is the design of 
Dr. Haldane, and is being generally employed. 

The .value of this method is, of course, very 
great for checking results othervdse obtained. 

These .are the means at present in practical 
use for the detection and estimation of fire¬ 
damp. They are not yet perfect, but they are 
daily being improved, and with a very moderate 
degree of training ought to render the measure¬ 
ment of methane a simple and rapid matter. 

[The paper was illustrated by numerous 
experiments wliich had been prepared by Pro¬ 
fessor John Cadman of Birmingham University.] 


DISCUSSION. 

The Ohaiemait, in opening the discussion, thought 
all present would agree that the experiments they 
had seen were of a most interesting nature, because 
the subject of Fire-Damp and Explosions in Mines 
was of such very great importance that any im¬ 
provement that could be made in detecting fire¬ 
damp and explosive gases so as to prevent 
explosions occurring must be of benefit to the 
community. He had been very much struck 
with the author’s remark that all the beauti¬ 
ful methods that had been invented for 
detecting gases were satisfactory only up to a 
certain point, because it was of great importance 
not to induce a miner to rely too much upon a 
method of detecting explosive gases, as he might 
thereby become foolhardy and might think there 
was no gas in a mine, when all the time there 
might be a sufficient percentage present to produce 
an explosion. The author was, he thought, very 
much to be congratulated upon the interest he took 
in the question, because, occupying the important 
position he did at lihQ Home Office, it was of 
enormous benefit to the general public to have 
such a scientific man taking so much interest in 
such *En important subject. 

Dr. J. SpHaudaije, F,R.S., said he had watched 
the beautiful experiments which the author hM 
made with the very greatest pleasure, because 
they were entirely nev? to him. The siihile of flies 


in a bottle 5vas an extraordinarily vivid anfi ax.>t 
one, because it exactly conveyed to the ordinary 
mind what physicists and chemists believed was 
happening with the molecules of gas, and the same 
remark applied to the simile of bluebottles for the 
carbonic acid, and mosquitoes for the fire-damp. 
He thought those comparisons would become 
classical, and that they would frequently be heard 
in the future in other lectures. It seemed to him 
that the new method of testing with sodium, 
devised by the author and Professor Cadqjan, 
made it practicable to carry out testing for a gas 
in ordinary mines in a far more thorough w'ay than 
had been the case before. He knew well w-hat it 
was to have the fear of losing one’s light in a mine. 
He was ashamed to say he often lost his light, 
and, were it not for the fact that somebody was 
with him w’ho had a light, he w'ould have been left 
in darkness. The method described, hovwver, 
made it possible for the official inspecting a mine 
to examine at any moment for gas with comfort 
and great celerity. It was an extraordinary im¬ 
provement on the old method of testing, and left 
no excuse for not examining the airways of a mine 
thoroughly. 

Mr. T. Ratclipfe Ellis said that in the popular 
view accidents in mines were generally attributed 
to explosions of gas. Of com-se there were 
many other causes, but that was considered to 
be the one against which special precautions 
required to be taken. That it was extremely 
dangerous, he thought, few people would deny. 
Every attempt was made in mines to lessen that 
danger by having ventilation which was sufficient 
to clear ofi the gases. An examination was made 
by officials before the men went to work, once 
or twice during the time they were at work, 
and it was also the duty of the workman himself 
to examine his working place to see if it was 
free from gas. Upon the care with which that 
examination 5vas made must very largely depend 
the safety of the men employed in the mine; and 
any advance which could be made in the direction 
of producing a lamp which would more readily find 
gas, and was not subject to the disadvantages which 
had been pointed out of the lamp being extinguished, 
would go a long way in the direction of saving life 
and lessening dangers in mines. As the author 
had pointed out, the fiame, must be lowered in 
order that the gas might be seen, and although 
two per cent, or two and a half per cent, might not 
in itself be dangerous, it indicated a state of things 
which required careful watching. He thought it 
might be the case that the fear of losing the light 
did sometimes interfere with that carefulness in the 
examination for gas which was necessary. He was 
not competent to pass any opinion upon the general 
merits of jjhe lamp, but inasmuch as it enabled a 
much smaller quantity of gas to be distinguished 
without the chance of losing the light, it seemed 
to him it was a very great advance on the present* 
safety lamp. 
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Professor John Cadman said the anthor liad 
referred to tlie work whicli it was his (Professor 
Gadman’s) privilege to do in conjunction with him. 
in connection with the investigation of the flames 
of safety lamps, and had mentioned the lamp- 
chamber which had been constructed in Birming¬ 
ham University for the purpose of making an 
examination which was as realistic as possible. 
The author and himself were enclosed in that 
chamber, and fire-damp, which had been pre¬ 
viously generated, was passed into the chamber 
in measured quantities in order to get various per¬ 
centages. His own portion of the work was to 
provide mixtures in which both the aut :or and 
himse.1f sat, and to analyse them periodically to 
see that the proper standard of mixture was being 
obtained. At the same time, the author painted 
the beautiful pictures which he believed many of 
thdUe present had already seen. When the idea of 
the sodium occurred to the author, the top was 
taken off the lamp, after a very careful test, and 
after he had assured Sir Henry that the Mines 
Hegulation Act did not apply to the place in which 
they were sitting! An interesting feature was 
that they were locked in the chamber, there being 
nothing hut a small pipe-hole leading from the 
outside, and they suddenly discovered they had no 
sodium. The passing of a bottle of sodium through 
the door would have meant that the mixture 
would he altered; but Sir Henry, who was, he 
believed, at the time a martyr to indigestion, 
produced some tablets of sodium carbonate 
from his pocket, and by taking one of the 
lamps to pieces and getting some asbestos 
from it they were able to produce a sodium 
flame. Then it was suddenly - found that 
the oxygen was getting rather low, as both the 
author and himself began to pant slightly, and 
they also knew that as the lights would be going 
out in a few moments the whole experiment would 
be at an end. The author immediately suggested 
that some oxygen might be introduced, and he 
(Professor Cadman} therefore telephoned through 
the wall for the assistant to blow some oxygen into 
the chamber. That was immediately done, so 
that the air in the chamber was made breath¬ 
able again and it was possible to continue the 
experiment. He mentioned those facts to show 
the enthusiasm , with which the author entered 
into that kind of work, and he thought the 
mining public did not sufficiently realise the 
very valuable work which Sir Henry did on its 
behalf. It had been a -very great pleasure to 
him to assist the author in any way in providing 
the apparatus to illustrate such an , interesting 
l^tiire. 

Mx. liEON Oasteb said that he was present 
^ recent Congress of Hygiene at Brussels^ 

; was attended by many factory inspectors, 

i^slators, and he had |3een particularly 
■' .atkicll';admirat|on expres^ on all sides 
;for the pfith which En^ish scientists 


were carrying out investigations into such subjects 
as fire-damp and lead - poisoning; while Dr. 
Haldane’s method of testing in caisson work had 
been accepted as the best in existence. The 
author had mentioned a very important point 
when he suggested that the sight of all the miners 
ought to be examined. He would like to see it part 
of the law that all those who had to be relied upon 
in connection with mining work should have their 
eyesight tested for the purpose of ascertaining 
whether they could detect the cap on the flame 
denoting the presence of gas. 

Mr. W. G. Blackett desired to say a few words 
from the practical side compared with the scientific 
side dealt with by the author, as for thirty years 
he had made his living in mines, and had studied 
them from aU points of view. Coming, as he did, 
from the north of England, he would like to say 
that no body of coal-owners and managers more 
recognised the efforts of the author than those in 
that part of the country. It was the scientific 
point of view that methane had no smell, hut- 
the gas usually given off in mines which was. 
scientifically called methane had a faint smell. 
He did not say that that smell was of any 
great value, because it was only when it was pretty 
strong that one could'be sure- of detecting it; hut- 
all men who had studied the subject down the 
mine would unite in saying that methane, as 
found in the mine, had a certain smell which was 
observable by certain noses. With regard to the 
practical value of the appliances which had been 
shown, he was inclined to be a little sceptical. 
By the time the appliance gave the alarm 
to the manager, or the over-man, the real 
danger had taken place in a remote part of 
the mine; it was as likely to be in a working 
place as anjwhere else, and therefore they were- 
again thrown back on the safety lamp of the 
miner. The real guard against the danger of 
gas in a mine was the ordinary safety lamp of 
the miner, and so far as he could see at present, 
it was likely to remain so until some entirely 
different form of light was adopted. Coming to- 
the question of caps, he had heard the state¬ 
ment made by one individual that half an inch 
of cap betokened great danger, because it in¬ 
dicated a certain definite percentage of fire-damp; 
while within a very short time he had heard 
another individual say that half an inch of cap 
betokened no danger at all. The truth was that 
half an inch of cap did not mean a definite 
percentage of gas, inasmuch as if the fiame of the 
safety lamp was reduced to^the smallest speck of 
blue for testing the gas, a less cap was obtained 
tlmn if the smallest speck of yellow light, such as- 
the author used, was present, the. one representing, 
four per cent, and the other under three per oept. 
The loose way of speaking of the cap was responsible 
for that difference. Dealing with the question of 
the eyesight of miners, unfortunately his oto 
sight had been put to very severe trial, and he 
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could not see as well at present as' lie could 
years ago, but he found it easy to overcome 
that slight difficulty. By applying a strong lens 
to the lamp it was possible to see the cap very 
much more easily than without its aid. The use 
of sodium in the safety lamp as suggested by 
Dr. Cadman and the author, was an excellent 
idea, even from a practical point of view, but 
after a certain number of applications its virtues 
disappeared. 

In the old days before safety lamps were invented 
men had to go into mines, where gas existed, with 
ordinary caudles. Those men carried their lives in 
their hands, but they were a deal better men at 
looking for gas than the miners of the present day, 
because they did their work more carefully. Men 
nowadays could sometimes be looked after too 
carefully. Things were made too soft and too 
luxurious for them, and they did not do their work 
as well as they used to for that reason. The miner 
shaded the candle with his hands, and he could tell 
when he began to get into a dangerous zone by the 
pulling up of the flame. He recently came across 
an appliance that a man had designed in the north 
of England as another among the many instruments 
for detecting fire-damp. The length of the ordi¬ 
nary flame of the safety lamp in pure air was 
increased when introduced into a small percentage 
of fire-damp, and this increase could be measured 
by means of a scale in the lamp. The truth of the 
matter was that they were driven back to the com¬ 
mon ordinary safety lamp for the safety of the 
mines as they existed to-day. It was no good 
having skilled men going about in mines with fine 
apparatus which was used in one or two places, 
and then to leave the miner for the rest of his 
hours of work in his working place with nothing 
else to guard him than the ordinary safety 
lamp. That was the weakest link in the chain. 
Mine-managers might send as many apparatus as 
they liked into the pit; but if they left the man 
to work with the safety lamp, it was on the safety 
lamp they depended. 

If all the talent of scientific people were devoted 
to producing a safety lamp" which would go out 
when it reached the standard of ventilatidn, so 
that the miner was left in darkness, the most 
useful apparatus that could possibly be employed 
in mines would be evolved—a common or garden 
safety lamp that would go out when, say, three 
per cent, of gas was reached. Another interesting 
point was as to where they should look for gas in 
a pit. It was useless for a man to describe how 
wet a room was if he put his head under a small 
trickle of water boming from a tap in the corner 
of the room, becaisse that would not be a very 
dangerous quantity of water. Exactly the same 
applied to a mine, except that the gas in the mine, 
instead of coming out of the side of the: wall and 
falling as the water did, came out of the side 
of the wall and rose, and it was possible with 
any of the appliances which had been shown 
to have an indication of gas close in the fa^e, 


right up in the roof, which would hStoken 
a dangerous quantity if it were somewhere 
else, hut which was not dangerous in that 
particular point. All those things ought to be 
considered in the interests of the harassed officials 
of mines. Every possible consideration ought to 
be given to mine-managers and mine-overmen in 
view of the great responsibilities that rested upon 
them, and the extremely onerous duties they had 
to perform, because after all they were only human 
beings. 

Sir Henry Cunynghame, in reply to Mr. Blackett," 
said it was quite true that when a candle was put 
into an atmosphere in which there was methane 
the flame lengthened. Mr. Patterson had invented ' 
an apparatus in which a magic-lantern representa¬ 
tion was passed through a lens on to a sheet, an 
observation being taken of how high the flam^ rose 
above a standard amount. The difficulty arose, 
what the standard amount was to he. The lamp 
had to be turned up first of all to the standard 
amount A, and an observation had to be made of 
how much higher the gas made it go. Turning it 
up to the standard A-involved having the lamp 
trimmed in a particular way, and the admission 
of air quite free from methane. That gave ^ 
the standard. If the lamp was taken from 
air that had no methane, into air that contained 
methane, the amount of the rise of the lamp 
could he proportionately obtained, and it afforded 
a fair method of getting the test, but the 
difficulty was, how were they to he sure of the 
standard ? How were they to be sure that in the 
roadway, for instance, away from the dangerous 
places, air was obtained free from methane ? If 
they could be sure of that, they had a standard; if 
not, they had not. That always appeared to him 
to be a difficulty in the use of a lamp of that form. 
The remarks Mr. Blackett had made with regard 
to lenses were excellent, hut the reason why a leas 
was not of itself sufficient was that the light must 
be turned down. One of the chief ohj ects in the new 
lamp designed by Professor Cadman and himself, 
was not to force the miner to turn his lamp down. 
The lamp could he kept up, and there was no danger 
of losing the light; and that consequently remained 
an advantage which all lamps possessed in trying 
to make the cap luminous. Mr. Blackett would 
be the first to admit that the turning down of the 
lamp was a decided disadvantage, particularly 
if the lamp wick happened to be dirty and had 
been alight for some time; it made men shirk, if 
they could, the duty of testing for gas. So that 
although it was quite true that it was an excellent 
thing to have a lens to add to the lamp, he stilj 
thought it was desirable that, whatever means 
were. adopted in the future for detecting gas, it 
should be done without having to lower the flame. ^ 
Whilst he had the greatest admim»tion for any ap- 
par^us that could he profitably xised by overseers 
and overmen, he thought it very desirable that a:^ 
apparatus shoulcL be in the hands of a great many 
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of tte workmen which could be fixed on to the 
ordinary lamp they carried about, and used, if 
the occasion arose, at once without in any way 
detracting from the use of the lamp as an ordinarj^ 
light-giver. If it could be fixed into the lamp 
it was a handy little apparatus by w^hich the 
presence of gas could be detected immediately. 
Professor Gadman and himself had made a great 
many experiments with regard to the burning 
ofi of the sodium, and found that sixty hours’ 
coEftinuous burning could be obtained before the 
sodium was exhausted; so that its durability was 
manifest when one bore in mind that a test lasted only 
abont three minutes. Uralite soaked in carbonate of 
soda was the best substance to use, and he believed 
he was safe in saying that once a piece had been 
soaked it would always produce a flame. If it 
were used for years he believed it would still 
show one, though he admitted it was better to 
have a fresh piece. Another advantage of the 
new appliance was that it conld be used in both 
ways. He had taken the new lamp down into 
mines, and found that half per cent, could be seen 
without any difficulty at all; and it took a very keen 
eye indeed to see half per cent, with an ordinary 
miners’ lamp. He had often turned the new lamp 
ofi and turned the old one on in order to compare 
the two results, and it, was always possible to fall 
hack upon testing in the ordinary way. 

On the motion of the Chaiema3s% a hearty vote of 
thanks was accorded to Sir Henry Cunynghame 
for his interesting Paper, and to Professor Gadman 
for his valuable aid in the experimental illus¬ 
trations* 


RUSSIAN FURS. 

^ For the past two centuries a trade in furs has 
been carried on between Bussia and other countries. 
London is the' largest and most important fur- 
distributing point in the world, followed by Leipzig, 

‘ a large market for European, American and Asiatic 
furs; Nizhni Novgorod, renowned for its ^annual 
fairs, which are visited by thousands of buyers and 
sellers from Europe and America; Irbit, also noted 
for its annual fur fair; Kasan, whose trade is 
almost exclusively with the dealers from Siberia; 
Kiachta, near the Siberian-Chinese boundary, and 
Astrakhan, at the moutli of the Volga, noted as the 
distributing point for Persian lamb skins, gathered 
from Persia, Syria and Bokhara, and worn through¬ 
out the civilised world. Tiflis, Kharkov, Baku and 
Archangel are also important outlets for furs pro¬ 
duced in their respective provinces. The principal 
furs produced in Bussia are the ermine, sable, sea 
otter, beaver, mink, musquash (musk-rat), squirrel, 
fox, skunk, marmot, weasel, badger, minever, 
'mbhit and hare. Ermine is the highest priced of 
' adl furs, and although worn in general is regarded 
, ^ royal fur.” It is found in the north of 
most excellent quality 
Yschim and Barabinsk, Siberia.' 

' 'O ' ,1 


According to the American Consul at Moscow, 
the ermine becomes pure white in winter in 
those snow-covered regions, where, if it retained 
its summer hue, the fact would render it an easy 
prey to its enemies. The tip of the tail alone 
remains black. Trapping ermine is carried on in 
winter, of necessity; in some localities they are 
shot with arrows in order to prevent the possibility 
of damaging the beautiful and costly coat. The 
skins rarely measure over a foot in length, and are 
disposed of by the trappers in lots of forty. The 
Bussian sable, derived from the marten, while not 
so valuable as the ermine, is costly enough to 
prevent its becoming common. The skins range 
in size from fifteen to twenty inches in length, and 
from five to eight inches in breadth. In a genuine 
sable the outer covering of hair is especially 
delicate in quality and beautiful in colour, it being 
of a rich blue tint, varying from one and a half to 
two and a half inches in length, while the* felt is 
very soft, but at the same time durable. The value 
and grades vary according to the district in which 
they are found, the highest quality being found in 
Yakutsk, the next best in the Lena Biver district, 
while the inferior are bought in the Lower Amur 
region. The Kamtohatka sable, more brown in 
colour than others, is regarded highly by the 
Bussians. The sables are disposed of mainly on the 
London market, where they are distributed for sale 
in Europe and the United States. The tails are 
utilised for artists’ brushes, but many so-called 
sable-hair brushes are made from the tail-hair of 
the Kolinski or Tartar sable, Mink furs are also 
sold to those unacquainted with these articles for 
sables, and so are the Tartar sables, which are 
brought in large quantities from Tartary and 
Siberia. The Tartar sable is a member of the 
squirrel family, and, while the coat is brilliantly 
yellow in its nature state, it is dyed to resemble the 
colour of the genuine sable, and can hardly be 
distinguished in many instances. Sable is also 
imitated by some exj^orters in Russia in the sale of 
dyed hare, rabbit, musk-rat and marmot skins, but 
the imposture is detected by legitimate and reliable 
dealers. The sea otter fur is highly prized in 
Bussia, where it is used in the manufacture of 
caps for men and women, and for trimmings, coat 
collars, and the like. The sea otter is found in 
Kamtohatka, and is captured in large quantities 
by hunters and trappers. Large numbers of sea 
otter furs are also imported into Bussia from 
Canada. It has been estimated that more than 
30,000,000 squirrel skins find their way from 
Bussia each year to the markets of the world. 
The grey fur is in demand for general uses, for cloak 
and coat linipgs. Another member ^of the squirrel 
"family found in eastern Siberia, regarded with 
even more favour than the grey variety, is the blue 
squirrel, whose colour varies from dark to light, 
according to the season of the year. The tails are 
longer and more bushy than those of the grey 
squirrel, and are made up in boas, or used for artists’ 
brushes. The beaver skin, while produced in some 



November 25, 1910. JOUENAL OF THE EOYAL SOCIETY OF AETS. 


33 


■parts of Eussia, is mainly imported from North 
America, The musk-rat is found in large (quantities 
along the Volga and its tributaries, and is considered 
the easiest fur-bearing animal to trap. The mink’s 
beautiful brown coat is much in demand, tie fur 
being especially suitable for mufis and other 
articles. In' point of commercial value the fox is 
only surpassed by the sable. The Eussian fox has 
not the high quality that is found in those brought 
from Labrador; the silver fox fur is in universal 
demand. Eabbit and hare skins are to be found 
in all the cheap markets, but their commercial 
importance ranks high because of their universal 
use among those who cannot afford high-class 
skins. The fur ol the white Arctic hare is often 
disposed of as genuine fox, but an expert can 
easily tell the difference. The value of furs ex¬ 
ported from Eussia in 1909 amounted to £1,250,000. 


THE AMERICAN CHRISTMAS-TREE 
INDUSTRY. 

The United States requires annually not less 
than 4,000,000 Christmas trees, and there is little 
doubt that the present indiscriminate- cropping, 
every year, of many young evergreens for Christmas 
trees has produced, in, many oases, a bad effect on 
the future timber supply. If the woodlands were 
under a proper forestry management, no harm 
would be done, for the yearly thinning of the 
forests would satisfy even a greater demand for 
Christmas trees than now exists. It is frequently 
found, in Main© and the Adirondacks, the principal 
sources of supply of Christmas trees, that there are 
as many as 50,000 to 100,000 young seedlings on 
an acre. The use of small evergreens for Christmas 
trees offers, therefore, an excellent opportunity for 
the improvement of the forest by thinning. Every 
winter, at the time Christmas trees are beginning 
to be in demand, thousands of spruce and balsam 
fir trees are cut throughout Maine, New Hampshire, 
Vermont, and New York, for lumber and pulp. 
The trees are never taken below four inches in 
diameter in the top. Thousands of the tops of 
spruce and balsam fir trees are consequently left 
every year in the woods to rot, and serve as fuel, 
when they would make excellent Christmas trees. 
According to the United States Department of 
Agriculture, practically all conifers can be, and are, 
used as Christmas trees, but the most popular, 
ones are the firs, spruces, and to a less extent the 
pines and cedars. The use of one or other ever¬ 
green for this purpose, depends frequently upon 
its accessibility, particularly in the* mountainbus 
districts of the country. Thus, for instance, in 
Colorado, where fir is abundant, but grows at high 
altitudes and therefore is difficult to get out, the 
lodgepole pine growing at the foot of the mountains, 
and the Douglas spruce, are more frequently used 
than the filr. The latter is undoubtedly the 
Christmas tree par ezcellmce, especially ih the 
north-eastern and Lake states. The spruce vies 
with the fir ih popularity as a Christmas tree, hut 


as a rule, in the south and west, they grow at »high 
altitudes, which makes them also difficult to get 
at, and are therefore replaced by less suitable, but 
more accessible conifers. Black spruce is the tree 
chiefly found in New York and Philadelphia. 
Throughout the States of Illinois and Ohio, 
nurserymen supply the local demand with nursery- 
grown Norway spruce. The pines are in gx’eat 
demand for Christmas trees when fir and spruce 
are not available, or are only to be had at a high 
price. Throughout Maryland, Virginia, and in 
Washington, the scrub pine finds a Avay into many 
homes for use in this capacity, while in southern 
Wyoming the lodgepole pine is almost the only 
species available for Christmas trees. The centre 
of the Christmas-tree industry lies in the large 
cities of the east. New York City and the New, 
England States consume 1,500,000 trees, or nearly 
half of all the output. Maine, New Hampsj^ire, 
the Berkshire Hills in Massachusetts, the Adiron¬ 
dacks, and the Catskills in New York, are the 
sources of supply for New Y^ork, Philadelphia, and 
Boston, and even for Baltimore and Washington, 
The swamps of Michigan, Wisconsin, and Minnesota 
furnish the markets of Chicago, St. Paul, and 
Minneapolis., The sizes of Christmas trees vary 
from five to thirty-five feet in height. Usually 
short-pointed, stocky trees with thick hraiiches -at 
the base of each annual growth, are the most 
sought for. The sale price varies, being dependent 
upon the demand and supply. Ordinarily small 
trees, five to six feet high, are sold for about one 
shilling in the city markets, while a tree from six 
to ten feet high brings four shillings or more, 
according to its symmetry. Large, shapely trees 
are sold in New York City at from one pound to 
six pounds each, and trees thirty-five feet high 
bring as much as seven pounds each. The average 
run of prices is from a minimum of one shilling to 
a maximum of one pound for a tree. There is 
very little profit in the business for those who 
furnish the material. These are mostly farmers 
who look upon the trees as a gift of Nature, and in 
selling them consider only the labour of cutting 
and hauling, and not the labour and expense 
required to grow the trees. For trees which in 
the cities bring one shilling, the farmers get about 
twopence halfpenny. Trees sold in the cities for 
about six shillings a-piece, bring them only about 
sevenpenc© halfpenny. This, of course, only 
refers to the large cities. In small towns the 
demand is supplied by the farmers directly, who 
cut down the trees and hawk them from house to 
house. When the market is not glutted, the 
dealers make large profits, sometimes as much as 
two hundred or three hundred per cent, on their 
outlay, but when the supply exceeds the demand 
they are apt to suffer losses, and frequently resort 
to. the destruction of many thousands of trees in 
order to keep up prices. Balsam firs of the sizes 
ueed for Christmas trees can be grown in about 
fifteen years. Allowing for each tree a space’ six 
fept by seven for a good development of t£e crovmf 
there may be expected at .this age over one thousand 

<fip 
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tree*s, of sizes varying from eight to fifteen feet in 
height, on an acre. Such trees bring in the cities 
from six shillings to twelve shillings each. 

VERSA MATE, OR PARAGUAY TEA. 

Yerba mate, or Paraguay tea, is the daily house¬ 
hold beverage of the masses of Paraguay, and it is 
consumed to a gxeat extent also in Brazil and 
Argentina. It has been introduced into Europe, 
where its use is increasing. This tea is the pro¬ 
duct of a plant belonging to the species Ilex, 
an evergreen shrub or small tree, well known 
in western Europe. The leaves of this plant 
are carefully toasted near the place where they 
are gathered, all the skill required in pro¬ 
ducing the tea being applied in the process of 
toasting. This is necessary in order to dry the 
leases thoroughly and evenly, without scorching 
or affecting their flavour by smoke. After toasting, 
the leaves are sent to the mill, where they are 
ground to fine powder and packed solidly into hags 
for market. According to the United States Consul 
at Asuncion, the tea is prepared for drinking in 
Paraguay in the same manner as ordinary tea, 
and may he taken with sugar, cream, lemon or 
hrandy. The^universal manner of drinking it is 
by sucking it through bombillas from mate cups. 
A bombilla is a tube, which may be of the 
simplicity of a mere pipe stem or an elaborately 
decorated silver or silver-mounted work of art. 
MM cups vary in style from a simple little gourd 
to interesting specimens of local craftsmanship in 
silver. It is the custom to use a single mat4 cup, 
with its one bombilla, for an entire household, 
including all the visitors who may happen to be 
present, among whom it is passed like a pipe of 
peace. To refuse to partake would be a breach of 
etiquette. As an article of commerce, Yerba mate 
has steadily increased in importance, until it has 
become one of the leading exports of Paraguay, 
ranking fourth in value in 1909, when the exports 
, amounted to ^110,000. In July 1910 the entire 
product of the country for the year had been sold, 

THE FRENCH WINE INDUSTRY. 

It is evident that of late years the interest in 
viticulture has been steadily decreasing, with the 


is not distributed uniformly throughout the country, 
but is peculiar to only a number of Departments, 
in some of which viticulture has been almost 
entirely abandoned, while in others there is no 
apparent loss in the area devoted to that industry. 
The south-west portion of Prance, known as the 
“bassins” of the Garonne and Gharente, com¬ 
prising eleven Departments, has sufiered a reduction 
of nearly 50 per cent, since 1875. Where the 
Departments of Gharente counted - 655,815 acres 
thirty-five years ago, to-day they have not more than 
195,209 acres. The grape crop of Gharente is not 
all converted into wine for present consumption, 
but is used almost exclusively for the production of 
cognac. The Midi region, which comprises the six 
Departments of the Mediterranean coast, ^has 
sufiered only a small diminution of its vintage 
acreage, due to the fact that the planters, when the 
invasion of the phylloxera came, were able ^ to 
combat it by substituting the more hardy American 
plants for the native vine. The wines of this 
region are known to be very thick and heavy. In 
the eastern portion of France, and the valleys of 
the Rhdne, Beaujolais and Bourgogne, comprising 
six Departments, nearly one-fourth of the area has 
been abandoned by the wine-growers during this 
period of thirty-five years. In the valley of the 
Loire, comprising six Departments, thereJbas been 
a falling-ofi of 383,000 acres, or about one-fifth 
during the thirty-five years’ period. The United 
States Deputy Consul-General in Paris says that, 
notwithstanding the great diminution in the area 
of wine lands, the production has remained almost 
the same; in fact, for the,last six years it has 
increased, owing largely to the healthy American 
plants which have been introduced into Prance, 
and which proved to have greater resisting powers 
against the ravages of the vine pests. It is 
interesting to note that, with the exception of 1875, 
the production of wine has steadily increased for 
the last sixty years. The region of the Midi, or the 
Mediterranean coast, comprising the Departments 
of the Pyr4n4es-Orientales, Aude, Herauit, Gard, 
Bouches-du-Rhone, and Yar, furnish more than 
one-half of the wine produced in Prance, their total 
production being about 645,000,000 gallons. The 
next most important is the south-west, or the 
valleys of the Garonne and the Gharente, while the 
valleys of the Rh6ne, Beaujolais, and Bourgogne, 


result that in 1909 Prance imported 137,000,000 
gallons of wine, The decreased production of wine 
in recent years is due, in part at least, to the law 
passed by the French Parliament on July 29th,1907, 
regulating the watering and sugaring of wines, hut 
this law had' the wholesome efiect of assuring a 
better quality of wine and higher prices for the 
producers, as well as efiectively suppressing frauds 
which had sprung up in the making of wine. The 


in the eastern part of Prance, furnished nearly one- 
tenth of the wine harvest of 1909. Notwithstand¬ 
ing the abundant wine-harvests which Prance has 
enjoyed in the past, she has been compelled to- 
import varying quantities of wine according to 
the supply at home. These impojrtations have 
assumed significant figures from time to time, but 
have remained comparatively steady during the 
last , three years. A large proportion of imported 


ajm devoted to grapes in 1875 was 5,982,000 acres, 
and irfcl909, 4,016,000 acres; the decrease between 
given has been steady and continuous. 
^|li^^gfed<nmaent of ^ large tracts of vineyards in 
ravages of the phylloxera 


wines comes from Algeria, and as the wines f■ 
that place,are very thin they are mixed wit3b/^e^' 
heavy wines of the Midi, There are also ■ cofsider- 
able quantities of wines imported £i;dm Spain, 
Italy, and J?ortugal. The quantities of wine 
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imported into France during the last three years 
were as follows:—130,000,000 gallons in 1907; 
162,000,000 gallons in 1908, and 137,000,000 gallons 
in 1909. There has been but little fluctuation in 
the amount of wine exported from France since 
1888. In 1909 the quantity exported amounted to 
65,000,000 gallons. 


HOME INDUSTRIES. 

TJie Gotten C?'qp ,—The latest estimate of Messrs. 
Neill Brothers puts the American cotton crop of 
the present season at 11,600,000 bales, or a million 
bales more than last season’s, but nearly two and a 
quarter million bales less than that of 1908-9. 
Three causes are given by Messrs., Neill Brothers 
for the comparatively small yield : (1) A long 
drought in Texas; (2) a late crop; (3) outside 
Texas, ‘*a mysterious deterioration in the con¬ 
dition* of the plant.” Assuming that all the 
spindles of the world ordinarily using American 
cotton should work full time, Messrs. Neill estimate 
that they would want 13,550,000 bales this year. 
But, of course, full time everywhere is not to be 
expected, and il it occurred there would soon be a 
plethora of cotton goods. Fortunately the Indian 
and Egyptian crops are reported to be very good, 
and they will relieve the American crop. The 
Alexandria General Produce Association have esti¬ 
mated the Egyptian crop at 7,000,000 cantars, as, 
against 5,000,000 cantars last - season. On the 
whole, Lancashire spinners are taking a hopeful 
view of the outlook, and it is a reasonable expecta¬ 
tion that though there must be some short time, it 
win be much less than in the past season. 

^ The Uses of Cotton Seed .—The Publicity Com¬ 
mittee of the Cottonseed Crushing Association of 
Georgia is doing its utmost to make known the 
use and importance of cotton seed products, and 
Dr. A. N. Soule, President of the Georgia State 
College of Agriculture, is writing a series of leaflets 
with the object of making the various properties of 
cotton seed better known. He says that cotton 
seed has risen in forty years from a position of 
uncertainty to being the basis of an industry of 
international importance. Its remarkable enhance¬ 
ment in value is not hard to understand when its 
chemical analysis is taken into consideration. 
Nearly 20 per cent, of cotton seed consists of oil, 
which, when properly refined, supplies the housewife 
with an admirable substitute for lard. “ Through a 
wise provision of Nature,” writes the doctor, which 
inan has been slow to appreciate, the oil consists 
entirely of carbon, nitrogen," and oxygen—three 
elements which plaifts secure chiefly from the air—' 
and water which falls as rain.” Dr. Soule continues 
in. the same strain when describing the uses of 
cotton seed products:—:** It is not difficult to, see 
the important part which cottonseed plays now, and 
is destined to exercise in the future development 
of the live-stock industry of the south, and in 
maintenance of soil fertility on that ;]^sis 


essential to the production of maximum cro{)s at 
a minimum cost.” 

Wool Supplies .—It looks as if wool‘supplies will 
be very ample this year. In the first four months 
of the present wool year, that is to say from 
July 1st to October 31st, the exports from Australia, 
amounted to 463,000 bales against 391,000 hales 
for the corresponding months of last year, the- 
increase being no less than 72,000 bales, of which' 
58,000 are to be credited to October alone. It is- 
expected that this increase will be nearly doubled 
this month, and that the increase will be con¬ 
tinuous until the end of the wool year, when it. 
will probably amount to close upon 200,000 bales. 
Messrs. Dalgety report that, “ The new clip is in 
some respects disappointing, for whilst the quality 
and softness of handle are above the average, many 
of the Riverina wools are shorter in staple, and 
all of them much more burry than last ssSson.. 
As regards condition, they vary considerably^ but 
most of the clips offered by us to-day were no 
heavier than they were last year.” It is reported 
from South Australia that Booboorowie South, 
h3longing to Mr. A. S. Browne, and consisting of 
about 30,000 acres of splendid land, is about to bo 
placed on the market, which means that the well- 
known clip of wool marked Browne, over Boobooro¬ 
wie, so popular for seventy years past with Bradford 
combers, will become a thing of the past. Mourak,. 
too, which belonged to the late Colonel Browne^, 
lost in the Wamtah, is to be sold, and there will be 
an end of the famous Mourak clip of greasy 
Lincoln wool. 

Carpet Yarn The judgment of Mr, 

Justice Hamilton in the action brought by the 
Chlidema Carpet Company of Kidderminster 
against a firm of spinners ^t Leicester for alleged 
breach of contract in the non-delivery of yarns, 
and woollens clears up a point which has been the- 
subject of much controversy. Mr. Justice Hamilton 
has ruled that “ all open contracts in the section 
of the spinning trade connected with the supply 
of Kidderminster must be completed within one 
year.” Mr.’ Justice Hamilton based his decision 
on the declaration in the Sale of Goods Act, which 
states that contracts must be completed ” within a 
reasonable time.” In the Bradford district specific, 
periods have for some time been arranged in con¬ 
nection with delivery. A year certainly seems, 
sufficiently liberal to meet the condition, “ within 
a reasonable time,” 

The Shipbuilding Crisis .—The repeated refusal 
*of the boiler-makers to authorise their leaders to 
give adequate guarantees that bargains, will be 
observed in future, has led to an unprecedented 
situation. .The employers say the lock-out must 
continue until such guarantees are given, the 
.S:ciety declares that it wUl not give these 
guarantees. The executive council of the Society 
wishes to give them but cannot without the autho.. 
risation of* the men, which continues be witkv 
h^d. Hence deadlock. It looks as if the Society 
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must split up, since it can no longer make any 
-contract with the federated employers. Possibly 
the considerable minority in favour of supporting 
their leaders wi.l secede and form a new organisa¬ 
tion of their own. The shipyards have had to pay 
of! large numbers of wood-workers, for whom they 
can no longer find employment while the iron¬ 
work at the shipyards is at a standstill. Next we 
shall hear of the closing of the engine shops, which 
have been kept going in the expectation that the 
sliip 3 ’ard stoppage will soon be over. A number 
of Steelworks have been closed down and the iron¬ 
works must follow suit. It is most lamentable. 
There is work in abundance to be done, yet all 
sorts of workers are idle because the majority of 
the boiler-makers refuse to be hound by the 
undertakings entered into on their behalf by their 
;Owu leaders. 

The Welsh Coal Strike, —It is to be feared that 
the Welsh coal strikes are not at an end. As soon 
as a settlement is reached in one district unrest 
develops into defiance in another. The strike i 1 
the Bhondda Valley was accompanied by scenes of. 
violence, with which happily the country has been 
unfamiliar in recent years. The men marched from 
pit to pit compelling the engineers to cease work 
in the power-houses, many of which were wrecked. 
There was rioting for several days. Strangers were 
•stoned, the shops looted, windows broken, stores 
distributed or scattered in the streets. Perhaps 
the most repulsive incident of all the lawless pro- 
•ceedings was the refusal of the rioters to permit the 
descent into the mines even of the ostlers, whose 
duty it was to feed the pit ponies. Hundreds of 
these poor animals in the various pits were left 
untended, without food or water, for four days. 
More wanton, deliberate, and callous cruelty it 
would be difficult to imagine. 

Cheap Electric Lighting.—A.n interesting experi¬ 
ment in electric lighting has been tried at-Ecoles. 
The Electricity Committee thought it might be 
pfossible to provide electric lighting at sixpence 
■a week for small houses. It was calculated that 
if, instead of every house having a separate service 
.and meter with low-tension distributing mains, 
the landlords of rows of houses would instal the 
wirings and fittings (as some landlords do) and 
would also buy the electricity in bulk for the 
whole row, a charge of sixpence a week for each 
tenant would pay. The experiment was tried in 
a dozen cottages which were being built by 
the Health Committee, and has shown that the 
-lighting'yields a profit. But to make it possible 
the electricity must be supplied through one meter 
to a whole row of cottages, so that it is impossible 
io. charge each tenant in exact proportion to what 
he uses. Here is perhaps the weakest point in 
the arrangement, but the experiment was a very- 
interesting one, and it may be hoped that it will 
tried hy other electricity committees, and that 
’ hoiiders and landlords will take note of it. 


Batmr Safes. —Like most honest folk, the burglar 
is quick to take advantage of the discoveries 
of science, and his latest device is the oxy- 
acetylene blow-pipe, which will cut through any 
hitherto known form of wrought steel or iron 
without difficulty up to a thickness of several 
inches. Safe-makers have been trying for some 
time past to invent some means of rendering the 
blow-pipe inoperative in the case of bankers’ and 
diamond merchants’ safes, and strong-room doors 
and the Eatner Safe Company, Limited, claim to 
have achieved success with a special fiame-resisting 
metal which absolutely nullifies the destructive 
power of the oxy-acetylene gas-flame. Messrs. 
Batner’s No. 7 quality patent bankers’ strong-room 
doors are constructed with their special flame- 
resisting metal in the following manner:—|in. 
drill-proof steel outside, J in. special fiame-resisting 
metal next, and in. inner lock case and insertion 
plate, making a total thickness of T^ins. The 
experiments seem to have been very complete and 
satisfactory. 

An Insurance Scheme. —Among the latest of 
many attempts to meet the case of persons who are 
anxious as to their ability to maintain the regular 
payment of premiums is a modification of the 
system of insurance by single premiums. Under 
this scheme an amount equal to 6 per cent, of the 
single premium chargeable for a given amount of 
insurance is paid on acceptance of the proposal, and 
the balance of 95 per cent, is payable in such 
instalments and at such periods as may be con¬ 
venient to the assured. Interest on the balance 
of premiums remaining unpaid is charged at 
the rate of 4 per cent, per annum less income 
tax. In this way all the benefits and options 
attaching to a fully paid-up policy are secured to 
the assured from the outset, subject only to the 
debt represented by the amount of premium 
remaining due. The policies rank for the full 
sum assured at bonus distributions. 


CORRESPONDENCE. 


A PNEUMATIC RESPIjRATOR. 

A recent visit to the granite-working factories 
in the city of Aberdeen has suggested to me the 
following arrangement for the prevention of inhala¬ 
tion of the dust by workmen. It is applicable to 
dust or fumes of all sorts, whether heavy or light. 

Bespirators, as is well known, are very oppressive 
to wear. If they are too porous, they do not arrest, 
the dust; if they are sufficient to arrest the dust, 
they impede respiration to an extent that renders 
them almost unbearable to a man who is doing, 
hard work, and they cause the exhaled breath to, 
be breathed over again. 

To obviate these inconveniences, I suggest the 
following plan 

Let the respirator consist of a copper-shaped, 
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vessel put over the nose and mouth, and with the 
edges bent so as roughly to fit the face. Around 
the interior edges fit some strips of fur, such as 
that of a rabbit or cat, sufficient to fill up the 
interstices between the face and the copper vessel. 
Into the vessel lead a small metal pipe fitting on 
to a rubber pipe attached to the reservoir of an air 
bellows. The rubber pipe is to lead up about 
six feet, and then be tied to a movable jointed 
bracket up near the ceiling of the room. By this 
arrangement the workman can move freely about 
and bend his head. The air, rushing in from the 
air-receptacle of the bellows, fills the copper vessel, 
supplies what he needs for breathing, and escapes 
through the rabbit skin at the sides. It is im¬ 
possible for any dust to be inhaled. It will not do 
to work such a respirator from the air-compressors 
that are used in driving the pneumatic granite- 



A. Copper mask. 

6 , e, d, e, f. India-nibber pipe. 

II, K, L. Jointed bracket to cany the pipe and allow the 
man to move about. The bend at b may of course be 
bigger, so as to go partly down his back and up again. 

dressing tools, firstly because it becomes icy cold 
as it expands, and secondly because it is impreg¬ 
nated with oil. 

Nor is this needful, A bellows of wood and 
leather, drawing the air from some pure source, at 
a pressure of some 3 or 4 lbs, to the inch, is all 
that is needed. Inside the mask the air would, of 
course, have the effect of continually clearing away 
the exhaled breath, so that at each breath the 
workman would breathe fresh air, and not, as in a 
respirator, keep contkiually inhaling air already 
contaminated by his breath. 

A rough trial in a factory has cQnvinced me of 
the practicability of this ^method, and I desire to 
place it on record in the Journal of. the Society, so 
that it may become pubUo property, and free to 
anyone who chooses to use it, 

, HsURY UUNyNGHAM:!!. 


NOTES ON BOOKS. 


Hand - Loom Weaving. By Luther Hooper^ 
London: John Hogg. 6s. net. 

Though the ancient craft of the hand-loom 
weaver is, to a large extent, obsolete in this 
country, it still exists in some places as a survival 
in others as a revival. The substitution of 
mechanical for hand power, and the application 
of the steam engine to drive the loom at the end of 
the eighteenth century, rendered the old apparatus 
almost worthless, and ruined those who for cen¬ 
turies had lived by working it. Hand-weaving 
may have persisted as a domestic industry for a 
little after it had perished as a commercial one, 
and in the most outlying districts it has persisted 
to our own days. It has also been continued 
for the production of costly and beautiful fabrics 
which cannot be wrought in the machine-loom, or 
for which there is not sufficient demand to make 
their manufacture profitable on the large scale. ^ 
Perhaps it may be the revival of the art of recent 
years that has led to the issue of the present work 
but whether this be so or not, it may certainly be 
commended, not only to the limited hand of hand- 
loom workers, hut to all who are interested in the 
textile industries. 

The book (like ancient Gaul) is divided into three 
parts. The first deals with plain weaving, and gives 
a technical description of the loom and the various 
subordinate appliances; the second is devoted to 
simple pattern-weaving; and the third to complex 
pattern-wea'^ing. It must be remembered that the 
machine-loom is not included, and there is con- 
sec[uently nothing beyond a mere reference to the 
Jacquard apparatus. 

The book is throughout very fully illustrated, 
the illustrations in the first part including a. 
number of pictures of various forms of old and 
simple weaving appliances. 

Journals and Reminiscences of James Douglas, 
M.D. Edited by his Son. New York : Privately 
printed. 

It is impossible to read these interesting pages 
without being impressed anew by the great changes 
which have taken place in onr life and civilisation 
during the last century. James Douglas was born 
in 1800. At the age of thirteen he was bound as an 
apprentice to a doctor in the Lake district., 
During the second year of my timet had charge 
of the surgery, and made up the prescriptions. 

I had to visit the pauper class, as well in the 
country as in the town, and to report on any 
emergency or on the appearance of any grave 
symptoms ... As perquisites, I had the shilling ; 
which was the fee for blood-letting or tooth¬ 
drawing. That for blood-letting particularly was 
very remunerative,, as it was the custorfl! of the^» 
country people generally fo be bled every spring, 
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and many, every spring and autumn. Tliese 
perquisites, during three and a half years of my. 
apprenticeship, rend^’ed me independent of my 
father for the expenses of. clothes and pocket- 
money.” 

On completing his apprenticeship, Douglas pro¬ 
ceeded to Edinburgh, whence he finally graduated 
M.D. Before that, however, whilst still a medical 
student, he was offered'an appointment as surgeon 
of a whaling ship, and^at the age of eighteen he sailed 
for the Arctic seas. The short journal of this 
voyage is full of interest, telling as it does of the 
days before the coming of the machine-gun and 
the explosive harpoon, when whaling was a very 
perilous calling, and the boats were often smashed 
to pieces by the flukes of the struggling monster. 

After graduating at Edinburgh and attending 
various lectures in London, Douglas accepted a 
temjiorary appointment at Dum Bum, near 
Calcutta, and he has some interesting pages on 
India in 1821. At that time Sutteeism was ram¬ 
pant. Douglas himself saw many cases of it—on 
one occasion witnessing two which were being 
conducted simultaneously—and he states that 
between 1804 and 1829, when the practice was 
dejlared illegal, seventy thousand widows were 
burnt alive in India. He also gives a lurid descrip¬ 
tion of the state of the Ganges below Calcutta. So 
many dead bodies were flung into it that as the 
ships lay ofi the difierent Ghats, the bodies 
frequently got across the cables, or the vessel’s 
bows, and a dingie-wallah was stationed at each 
Ghat, whose sole duty it was to clear the bodies 
and pak them on.” 

Having spent a year in India, Douglas proceeded 
to, the West Indies, where he was placed in medical 
' charge of the Poyais settlement on the coast of 
Honduras. This was one of the many colonisation 
projects organised by promoters who took advan¬ 
tage of the enthusiasm excited by the struggle 
between Spain and her American colonies. The 
experiences of the unfortunate Poyais settlers were 
terrible. They found themselves dumped on the 
swampy lands at the mouth of the Black Biver, 
on a spot bearing the ill-omened name, Mosquito 
Shore. Here they had to contend with almost 
every calamity and privation that can befall the 
. pioneer—hurricane, want of food, and sickness, 
which sometimes was so deadly that every person 
in the settlement was sick at the same time. A 
large percentage of the colonists died, and Douglas 
himself only escaped after a very severe illness. 

It is not possible within the limits of these 
Notes to follow Douglas further in his wanderings, 
.or to mention scores of incidents which throw a 


culable' service to his patients in a day when 
auEesthotios were unknown. 

The book has been excellently edited by Dr. 
Douglas’s son, Professor lames Douglas of New 
York, whose Cantor Lectures and papers on various 
mining and metallurgical subjects must be familiar 
to many members of the Society. 


GENERAL NOTES. 

The Bibds’-hest In-dustry in Siam. —Birds’- 
nests form a singular item in the export trade of 
Siam, the shipments during the fiscal year 1909 
amounting - to 17,781 pounds, valued at £22,000, 
most of which was taken by China, Hong-Eong 
and Singapore. These edible nests are found in 
the islands ofl the coast of Siam, and are the 
products of a species of bird belonging to the 
family of swifts. The nests consist almost entirely * 
of the salivary secretion of these birds, whose 
salivary glands are much more developed than 
those of the ordinary swift. The season for the 
gathering of the nests begins in April and ends in 
September. The female bird, occasionally assisted 
by the male, makes the nest. About three months 
are spent by the birds in completing their first 
nest, which is taken by the uest-gatherer before 
eggs are laid in it; then the birds immediately 
begin to make another nest, which is finished in 
about thirty days, and which is also taken. 
Finally, a third nest is made in about three 
months, in which the bird is allowed to rear its 
offspring, after which this nest is also gathered. 
Each family of birds thus furnishes throe nests in 
one season. The nests taken at the beginning of 
the season are considered the best in quality. The 
Chinese, who consume these edible nests, regard 
them not only as a great table delicacy but also 
as a valuable tonic medicine. 

OoAOH-BXJiLiUNG PRIZES.-—The WorsMpful Com¬ 
pany of Coach Makers and Coach-harness Makers 
of London offer the following prizes for competi¬ 
tion among British subjects engaged in coach and 
coach-harness jnaHng and motor-body making, 
and members of drawing and technical classes 
in connection with such trades, resident in the 
United Eingdom of Great Britain and Ireland:— 
Competition No, 1 (open to all)—The Master, 
Mr. Arthur Strachan Winterbotham, offers 
£1010s., and the Company £5 5s, and their silver 
. and bronze medals, for a fuU-sized working draw¬ 
ing—side , view only—of a Limousine motor oar- 


sidelight on the medical profession as it was 
practised half a centairy ago. Suffice it to say 
that he finally established himself in practice xn. 
Quebec, where he soon made a name as the fore¬ 


most Canadian surgeon of his day. On one 
he carried out the whole operation of 
in one minute and forty-two- 
that must have been of ineal- 


riage-body with completely enclosed front and two 
entrances at either side. To seat six persons, with 
opening glass wind-shield over dash; the drawing 
to show position of hind wing and wheel; designed 
for any known type of motor chassis of not mord 
than 10 feet 6 inches wheel base; chassis not 
required; in pencil, on paper 11 feet by 7 feet. 
Original improyements will receive special con- 
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sideration. 1st prize, the Oorapany’s silver medal 
and £10 10s.; 2nd prize, the Company’s bronze 
medal and £5 5s. Competition No. 2 (open to 
all)—For a set of four scale drawings— i.e., ofi-side 
(showing levers, pedals and steering-wheel), sec¬ 
tional, half-rear and half-plan views—of a com¬ 
pletely enclosed two-seated motor carriage-body 
(without interior upholstery); the leather hood 
and front screen to fold to form an entirely open 
carriage; the sectional drawing to be a perpen¬ 
dicular section taken lengthways through the 
middle of the body from front to back; considera¬ 
tion to be given to easy access on the off-side; de¬ 
signed for any known type of motor chassis of not 
more than 9 feet 6 inches wheel base; details of 
chassis other than specified not required; scale, 
IJ inches to the foot; in ink, on paper 48 inches 
by 36 inches. Original improvements will receive 
special consideration. 1st prize, the Company’s 
bronze medal and £5 5s.; 2nd prize, £3 3s. 
Competition No. 3 (open to journeyman harness- 
makers)—For the best single harness bridle, brass 
furniture, small cheek loops, black patent leather 
front and'rosettes, for use without bearing-reins; 
no bit or monogram or crest on winkers required; 
to be the work of one man. It is suggested that 
harness-making firms assist by allowing com¬ 
petitors to effect the work "where employed. 
1st prize, the Company’s bronze medal and £4 4s.; 
2nd prize, £3 3s. Competition No. 4 (open to body- 
makers)—For a full-size model of portion of a 
carriage door fitted with a slam lock and with 
part of the front pillar and front cross-bar against 
which it shuts; to be put together with screws, so 
that it can be taken to pieces to inspect the joints 
and fitting of casing board; the whole not to 
exceed 16 inches long or wide. Original improve¬ 
ments will receive special consideration. It is 
suggested that carriage-making firms assist by 
allowing competitors to effect the work where 
employed, 1st prize, £4 4s.; 2nd prize, £2 25. 
Competition No. 5 (open to youths under twenty- 
one years)—For a side view and half plan of a 
square landau, 5 feet 3 inches on elbow line, 
suitable for one horse; scale 1J inches to the foot; 
in pencil, on paper 27 inches by 18 inches. 
1st prize, £3 3s.; 2nd prize, £2 2s.; 3rd prize, 
£1 Is. Each of the prizes wiU be accompanied by 
the certificate of the Company. 


MEETINGS OF THE SOCIETY. 

Ordinaey Meetings. 

Wednesday evenings, at 8 o’clock:— 

■' November 30.—Campbell P. Ogilvie, Argen- 
, tina from a British Point of View.” Sir Alexander 
HENBEBsoNi Bart., will preside. 

December 7.— Yaughan Cornish, D.Sc., F.G.S.,, 
F.C.S., “The Panama Canal in 1910.” Sir William 
H, White, K.O.B., F.R.S., will preside. 

Decei^bbr^ 14. — Reginald A. Smith^ B.A., 
F.S.A., “ A New View of Roman London.” 


Colonial Section. • 

Tuesday afternoon, at 4.30 o’clock :— 

November 29.—A. Montgomery, M.A., F.G.S., 
“ The Progress and Prospects of Mining in Western 
Australia.” Admiral Sir Frederick George 
Denham Bedford, G.C.B., will preside. 


Indian Section. 

Thursday afternoon, at 4.30 o’clock:— 

December 15.— Robert Fellowes Chisholm, 
F.R.I.B.A., F.S.A., “The Taj Mahal and its Rela¬ 
tion to Indian Architecture.” 


Cantor Lectures. 

Monday Evenings, at 8 o’clock :— 

Charles R. Darling, A.R.C.Sc.I., F.I.C., 

“ Industrial Pyroinetry.” Four Lectures-. 

Lecture II.— November 28.—Laws of thermo¬ 
electricity — Thermo-electric pyrometers of Le 
Chatelier and Roberts-Austen—Temperature indi¬ 
cators—Recorders, ink and photographic—Arrange¬ 
ment of a number of pyrometers centrally controlled 
—Determination of the critical points of steel— 
Application to hardening and tempefing—Limits 
of use. 

Lecture III.— December*5. —^Laws of resistance 
to electricity—Siemens’ resistance pyrometer— 
Callendar’s pyrometer — Principles of resistance 
measurement—Temperature indicators for resis¬ 
tance pyrometer—Gallendar’s recorder—Northrup’s 
recorder—Special uses and limitations of resistance 
pyrometers. 

Lecture IY.— ^December 12.—Radiant energy— 
The “fourth-power” law~Laws of Wein and 
Planck—The F6ry radiation pyrometers and indi¬ 
cators—The Holborn-Kurlbaum optical pyrometer 
—Wanner’s pyrometer—Other optical pyrometers 
—Special uses of radiation pyrometers in pottery 
manufacture and work at very high temperatures. 


Papers to be I'ead after Christmas :— 

Horace M. Wyatt, “ Motor Transport in Great 
Britain and the Colonies.” 

Philip Joseph Hartog, M.A., B.Sc., “ Exami¬ 
nations and their bearing on National Efificieney.” 
J. G. Medd, “ The Dutch Labour Colonies.” 
Cyril Davenport, “Illuminated Manuscripts.” 
George A.. Stephen, “ Modern Machine Book¬ 
binding.” 

Professor J. Wertheimer, B.Sc., B.A., “ Water- 
Fiixders.” ' 

Captain A. J. N. Tremearne, “ Some Nigerian 
Head-Hunters.” 

^ Hon. Sir Richard Solomon, E.O.p., K!r0.M,G., 
K.G.Y.O:, iC.O., Mu A., Hi^ Commissioner for the 
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Unfon of South Africa, “ South Africa before and 
after the Union.” 

F. DouQLiis Osborne, M.Inst.M.M., “The Tin 
Resources of the Empire.” 

Reginald Murray, “ Indian Banking.” 

R. A. Leslie Moore, I.G.S. (retd.), “Indian 
Superstitions.” 

Gaptain R, Muirhead Collins, G.M.G., “Aus¬ 
tralia and her Resources.” 

Frank M. Andrews, “ Architecture in America.” 
^4.bthur Charles Davis, F.C.S., Assoc.Inst.C.E., 
“The Manufacture and Testing of Portland 
Cement.” 

■ Georoe B. Hemino, “ Art Education in Iewellery 
and Goldsmithing.” 

Colonel Charles Edward Oassal, Y.D., E.I.C., 
‘‘ The Adulteration of Pood.” 

Dr. Leonard Hill, P.R.S., “ Caisson Sickness 
ani Compressed Air.” 

Sir William Abney, K.C.B., D.C.L.. D.Sc., 
F.R.S.,“ The Quantitative Measurement of Colour- 
Blindness.” 

Hal Williams, M.I.Mech.E., M.I.E.E., “ Beet 
Sugar Factories.” ^ _ 

Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

January 19, February 9, March 16, April 27, 
May 25. ‘ _ 

Colonial Section. 

- Tuesday afternoons, at 4.30 o’clock:— 

January 31, February 28, April 4, May 9. 

Cantor Lectures. 

Monday evenings, at*8 o’clock:— 

Frederick Wedmore, “Etching”: 1. “The 
Old Masters;” 2. “Alodern Etching.” Two 
Lectures. 

January 23, 30. 

Professor Adrun J. Brown, M.Se., “Brew¬ 
ing.” Four Lectures. 

February 6,13, 20, 27. 

Professor J. A. Fleming, M.A., D.Se., 
F-R.S., “ Applications of Electric Heating.” 
Four Lectures. 

March 6, 13, 20, 27. 

Alfred E. H. Tutton, M.A., D.Se., F.R.S., 
“ Rock Crystal: its Structure and Uses.” 
Four Lectures. 

May 1, 8,15, 22. _ 

Juvenile Lectures, 

Wednesday evenings, January 4 and 11,1911, 
at 5 o’clock,:— 

Professor Arthur Mason Worthington, C.B,, 
F.B.S., “ A Study of Splashes, conducted 
aid of ' Instantaneous Photography”! 


MEETINGS FOR THE ENSUING WEEK. 

MONDAY, November 28.. -ROYAL SOCIETY OF ARTS, 
.Tohn-street, Adelplii, W.O., 8 p.m. (Cantor 
Lecture.) Mr. C. R. Darling, “Industrial Pyro- 
metry.” (Lecture 11.) 

Surveyors, 12, Great George-street, S.W., 8 p.m. 
Actuaries, Staple Inn Hall, Holborn, W.C., 5 p.m. 

Inaugural Address by the President, Mr. G. H. Ryan. 
Loudon Institution, Finsbury-circiis, E.C., 6 p.m. 

Major Ronald Ross, “Malaria.” 

Architectural Association, 18, Tuffcon-street, S.W., 
7.31) p.m. Mr. A. Oliver, “ Notes on Some French 
Churches.” 

Tuesday, November 20 ...ROYAL SOCIETY OF ARTS, 
.Tohn-street, Adelphi, W.O., 4,30 p.m. (Colonial 
Section.) Mr. A. Montgomery, “The Progress and 
Prospects ot Mining in Western Australia.” 
Sociological (at the Royal Society of Arts, John- 
street, Adelphi, W.C.), S p.m. Professor Michael 
Sadler, “The State and Education.” 

Civil Engineers, 25,Great George-street, S.W., 8 p.m. 
Discussion on Mr. Bamber’s Paper, “Portland 
Cement, and the Question of its Aeration.” 
Photographic, 3.3, Russell-square, W.C., 8 p.m. Dis- 
cussiou on “Time Development,” by Dr. Mees, 
Mr. W. B. Ferguson, and Mr. Alfred Watkins. 
Colonial, Whitehall Rooms, Wliitehall-place, S.W., 
8.30 p.m. ill*. J. Ferguson, “ Ceylon, the Malay 
States, and Java, Compared as Plantation and 
Residential Colonies.” 

Zoological, Regent’s Park, N.W., S.30 p.m. 1. Dr. 

H. B. Fanthara and Mr. H. Hammond Smith, 
“ On a Possible Cause of Pneumo-enteritis in the 
Red Grouse (Lagopus scotieiiKy* 2. Mr. F. E. 
Beddard, “ On the Alimentary Tract of certain 
Bh’ds, and on the Mesenteric Relations of the 
Intestinal Loops,” 3. Professor A. Cabrera, “On 
the vSpecimens of Spotted Hyenas in the British 
Museum (Natural History).” 4. Dr. ,T. F. Gemmill, 
“The Development of Solaater emlem Forbes.” 

Wednesday, November 30...ROYAL SOCIETY OB' ARTS, 
John-street, Adelphi, W.C., 8 p. m. Mr. Camphell P. 
Ogilvie, “Argentina from a British Point of View.” 
Cold Storage and Ice Association, Merchants’ Hall, 
Baltic E.vchange, St. Mary Axe, E.C., S p.m. Mr. 
G. T. Brightraau, “Refrigerated Cargoes and their 
Insurance.” 

British Astronomical, Sion College, Victoria Em¬ 
bankment, E.C., 5 p.m. 

Thursday, December l....Liunean, Burlington House, W., 
8p.m. L CaptainC. F. U. Meek, “Spermatogenesis 
in Stenobothrus.” 2. Dr. Otto Stapf 'and others, 
' “ Reports on the International Botanical Congress 

at Brussels, 1910.” 

Chemical, Burlington House, W., 8.30 p.m. 

I. Messrs. M. 0. B'orster and S. H, Newman, 
“The Triazo-group. Part XV. Triazuethylene 
(viiiylazoimide) and the Triazuethyl Halides.” 
2. Mr. W, ,T. Jones, “The Determination of 
Solubility ooetficieuts by Aspiration.” Preliminary 
note. 3. Messrs, F. D. Chattawayand M. Aldridge, 
“ The Auto-reduction of Hydi'azines.” 4. Messrs. 
G. T. Morgan and A. Clayton, “The Nitro-’ 
Derivatives of Dimethybp-toluidine.” 

London Institution, Finsbury-cireus, E.O., « p.m. 

Mr. E. W. D. Hanson, “ Imprisonment for Debt.” 
Camera Club, 17, John-strect. Adelphi, W.G., 8.30 p.m. 
Dr. B’raacis Ward, “ Phases of B'ish Life and How 
to Record Them.” * 

Roentgen Society, 19, Hanover-square, W., 8.15 p.m. 
Friday, December 2...British Academy, in the Theatre, 
Burlington-gardens, W., 5 p.m. The Very Rev. 
George Adam Smith, “ The Early Poetry of Israel 
in its Physical and Social Origins.” 

African Society. Trocadero Restauvaift, Shaftesbury- 
avemie, W., 8 p.m. Sir George T, Goldie, “The 
African, Society.” 
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NOTICES* 


NEXT WEEK. 

Monday, December 5th, 8 p.m. (Cantor 
Lecture.) Charles R. Darling, A.R.C.Sc.I., 
F.I.G., “ Industrial Pyrometry,” (Lecture III.) 

Wednesday, December 7th, .8 p.m. (Ordi¬ 
nary Meeting.) Vaughan Cornish, D.Sc., 
F.a.S., F.C.S., “ The Panama Canal in 1910.” 
Sir William. H. White, K.G.B., F.R.S., will 
preside. 

Further particulars of the Society’s meet¬ 
ings will be found at the end of this number. 


CANTOR LECTURE. 

- On Monday evening, November 28th, Mr. 
Charles R. Darling, A.R.C.Sc.I., F.I.C., 
delivered the second lecture of his course on 
Industrial Pyrometry.” 

The lectures will be published in the Jotmial 
during the Christmas recess. 


COLONIAL SECTION. 

Tuesday afternoon, November 29th; Admiral 
Sir Frederick George Denham Bedford, 
G.C.B., late Governor of Western Australia, in 
the chair. A paper on “ The Progress and 
Prospects of Mining in Western Australia ” was 
read by A. Montgomery, M.A., F.G.S., State 
Mining Engineer to the Government of Western 
Australia. 

The paper and discussion will be published 
in a subsequent number of the Journal, 


JUVENILE* LECTURES. 

The usual short course of lectures adapted 
for a juvenile audience ysrill be delivered on 
Wednesday afternoons, January 4th and 11th, 
at 5 o’clock, by Arthur Mason Worthington, 
G.B., H.A., F.R.S., Professor of Physics i^ the 


Roj^al Naval Engineering College, Devonport, 
on “ A Study of Splashes, conducted by the aid 
of Instantaneous Photography.” 

Each Member is entitled to a ticket admit¬ 
ting two children and an adult. 

A sufficient number of tickets to fill the 
room will be issued to Members in the order 
in which applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


ROYAL SOCIETY OF ARTS 
ALBERT MEDAL. 

At the request of the Council, Sir Edward 
Grey, Secretary of State for Foreign Affairs, 
authorised the transmission of the Society’s 
Albert Medal to His Majesty’s Ambassador at 
Paris for presentation to Madame Curie. Sir 
Francis Bertie received Madame Curie at the 
British Embassy on November 25th, and 
handed to her the Albert Medal, stating that 
he had been instructed by the Secretary of 
State to present it to her on the part of the 
Royal Society of Arts in recognition of the 
services rendered to the world by her dis¬ 
covery of Radium, and adding that it gave 
him great pleasure to be the medium of 
carrying out the wishes of the Society. 


PROCEEDINGS OF THE SOCIETY* 


THIRD ORDINARY MEETING. 

Wednesday, November 30th, 1910; Sir 
Alexander Henderson, Bart., in the chair. 

The following candidates were proposed for 
election as members of the Society:— 

Briggs, Miss Irlam, Milnthoi^, Parkstone, Dorset. 
Cooper, Alfred Heaton, May Pi eld, Ulverstoner, Lan¬ 
cashire. 

■41 
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McDonald, Thomas J., Assoc.M.Insfc.C.E., Mans- 
^eld, Arrochar, Loch Long, N.B. 

Mitchell, Hawthorn, 39, Mecklenburgh-sc[uare,W.O. 
Murray, Beginald, 12, Bedford-row, W.O. 

Power, John Cecil, 1, Queen’s-ride, Barnes Common, 
SAY. 

Sotham, Bernard, c/o Messrs. Lynch, Teheran, 
Persia, and The Priory, Iffley, Oxford. 

Stanley, William Neems, 12, Spencer-road, Cotten- 
ham Park, Wimbledon, Surrey. 

\yheeler, B. Vernon, D.Sc., The Colliery House, 
Altofts, Yorkshire. 

The following candidates were balloted for 
and duly elected members of the Society :— 

Aitken, William, 17, Church-street, Dumbarton, 

H.B. 

Anderson, Bev. James Forrester, B.D., B.Sc.,B.A., 
*fet. John’s Presbyterian Ghnrch, Port Louis, 
Mauritius. 

Anderson, Bobert, 8, Esplanade East, Calcutta, 
India. 

Andrews, Prank M., Metropolitan Building, New 
York City, U.S.A. 

x4rchibald, Captain James P. J., 1053, Mar bridge 
Building, Herald-square, New York City, and 
Army and Navy Club, Washington, D.O., U.S.A. 
Arnold, Felix, Ph.D., A.B., 824, St. Nicholas- 
avenue, New York City, U.S.A. 

Arnot, David, c/o Messrs. Wilson, Sons & Co., Bio 
de Janeiro, Brazil. 

Barrow, John, 26, Old Broad-street, E.G. 

Bethune, J. T., 406, Eastern Townships Bank 
Building, Montreal, Canada. 

Biswas, Jatindra Kumar, IM.A., 23, Crematorium- 
street, Entally, Calcutta, India. 

Blair, David Ker, M.I.Mech.E., 11, Grey-street, 
Wellington, New Zealand. 

Blamires, Joseph, Bradley Lodge, Huddersfield. 
Brown, Percy, 28, Ghowringhee, Calcutta, India. 
Burlton, 0. H. B., Highmore-house, Hereford. 
Chessum, Boland B., Woodbury, Enfield, N., and 
7 a, South-place, E.G. 

Clifiord, Charles, Chudleigh, Halfin-road, Bangoon, 
Burma. 

Glutton, Mss Maria, 6, Chester-place, Eegent’s- 
park, N.W. 

Davidson, Da\dd, Station-house, Galashiels, 
Scotland. 

Day, Mss Bath M., 15, Tavitou-street, W.O. 

Deb, Atindra Krishna, 4, Shampuker-lane, Cal* 
cutta, India. 

Dickinson, H. P., 807, Majestic Building,. Denver, 
Colorado, U.S.A. 

Duncan, Professor Bobert Kennedy, 4715, Walling- 
ford-street, Pittsburgh, Pennsylvania, U.S.A. 
Dunnington, Professor Francis P., University of 
, , , Virginia, Gharlotteville, Virginia, U.S.A. . 

^ Messrs. Zaretzky, Bock and Oo.’s Bice 

Miil^, Dawbong, Barcgoon, Burma. 


Ferguson, James B., Booms 314-315, Birk’s Build¬ 
ing, Montreal, Canada. 

Fripp, B. MacKay, 429, Pender-street West, Van¬ 
couver, British Columbia, Canada, 

Gage, Professor Simon Henry, Stimson-hall, 
Cornell University, Ithaca, New York, UB.A, 

Gajjar, Professor T. K., M.A., B.Sc., F.G.S., 
Techno-Chemical Laboratory, near Girgaum, 
Tram Terminus, Bombay, India. 

Ganguly, Ananda Lai, Khalia P.O.j Faridpur Dis¬ 
trict, East Bengal, India. 

Garnham, James Coote, 132, Upper Thames-street, 
E.G., and Holmleigh, 3, Poiintayne-road, Stoke 
Newington, N. 

Garrett, Thomas Eichard Henry, M.A., c/o Messrs. 
G. Gillespie and Co., Bangoon, Burma, and 16, 
Queensland-road, Boscombe, Hants. 

Giangirji, Baja Bahadur Narsingirji, Begum 
Bazaar, Hyderabad, Deccan, India. 

Gilbert-Wood, Clarence, 5 and 3, Arundel-street, 
Strand, W.C., and Bert wood, Wimbledon, S.W. 

Gill, George T. S., 37, Lanoaster-road, Hampstead, 

N.W. 

Greenwell, George Harold, c/o Messrs. Kilburn, 
and Co., 4, Fairlie-place, Calcutta, India. 

Gregg, William Henry, M.D., 135, Cambridge-place, 
Brooklyn, New York, U.S.A. 

Hazard, Hon. Bowland Cxibson, A.M., Holly-house, 
Peace Dale, Bhode Island, U.S.A. 

Hollingsworth, John Burton Lee, D.V.S., M.D.O., 
105, Cambridge-street, Ottawa, Canada. 

Horne, Bev. Joseph White, M.A., Ivy-house, 
High-street, Highgate, N. 

Hotson, John Ernest Buttery, I.G.S., Secretariat, 
Bombay, India, 

Huber, E, H., 510, Quincy Building, Denver, 
Colorado, U.S.A. 

Innes, Charles, B.Sc., Assoc.M.Inst.G.E., c/o 
Messrs. T. Cook and Sons, Bangoon, Burma. 

Jacobs, J. Warren, Waynesburg, Pennsylvania, 
U.S.A. 

Katayama, Tokuma, Bureau of Works of the Im¬ 
perial Household Department, Tokio, Japan. 

Keay, Lyle, The Mercantile Bank of India, Calcutta, 
India. 

Knight, Joseph, Southfields, Bury, Lancashire, 

Lay, Harry Arthur, 45, Hanley-road, Hornsey-rise, 

N. 

Lee,Professor Edwin,B.S., A.M,, M.Sc., Meadville, 
Penn,, U.S.A. 

Leggatt, Percy Scott, 15, Marine-parade, Lowestoft. 

Levene, Dr. P. A,, 230, West 139th Street, New 
York City, U.S.A. * 

Lubbock, Hon. John Birkbeck, 15, Lombard-street, 
E.G. 

McBride, James H., M.D., Pasadena, California, 
U.S.A. 

Mead, Marvin Hulst, 882, Biver-driye, Passaic, 
New Jersey, U.B.A. 
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jMitcliell, Francis James, Srinagar, Kashmir State, 
India. 

Morris, William Hardwicke Grant, A.M.I.Mech.E., 
Cairo Water Works, Rod El Farig, Egypt. 

Mower, Charles Hnson, 147, Queen Yictoria-street, 

, E.C., and 14, Lower Berkeley-street, W. 

]\Iuthukoya-Thangal, Khan Bahadur P.M., Calicut, 
India. 

Nath, Rai Sahib Dewan Amar, Chief Minister to 
His Highness the Maharaja, Jammu and 
Kashmir State, India. 

Niehalls, J. Mayne, The Nitrate Railways Co., Ltd., 
Iquique, Chili, South America. 

O’Callaghan, T. P, M., Gauhati, Assam, India. 

Peart, Arthur Wellesley, B.A., The Maples, Bur¬ 
lington, Ontario, Canada. 

Percy, Norman Crook, Assoc.M.Inst.C.E., Hyculla 
Ironworks, Bombay, India. 

Pitt, George Earley, B. es L,, Knutsford, Cadbury- 
road, Moseley, Worcester. 

Poats, Thomas Grayson, Clemson Agricultural 
College, Clemson College, South Carolina, U.S.A. 

Powell, Henry Richard, South Lawn, Bickley, 
Kent. ^ 

Prentice, Thomas Theophilus, Assoc.M.Inst.C.E., 
Empresa del Agua, Lima, Peru, South America. 

Pyne, Herbert Barrington, Assoc.M.Inst.C.E., 370, 
CaUe Cangallo, Buenos Aires, Argentine. 

Richards, H. W., Brookside, Beverley-road, Barnes, 
S.W. 

Robinson, James, Assoc.M.Inst.C.E., Bhagalpur, 
Bengal, India. 

Roe, Richard Dartnell Tennant, Assoc.M.Inst.C.E., 
Sir John Jackson (Chile), Ltd., Ferro Carril 
Arica La Paz, Arica, Chile, South America. 

Rohrer, C. W. G,, M.A., M.D., B.Sc., Baltimore, 
Maryland, U.S.A. 

Sahasrabudhe, Rao Sahib Ganesh Nagesh, EUichpur, 
AmraotiDistrict, Berar, Central Provinces, India. 

Seligmann, Albert, 49, Fitzjohu’s-avenue, N.W. 

Sharrock, Charles Williams, Dprincourt, Grays, 
Essex. 

Sheoparshad, Rai Bahadm* Lala, Rais and Honorary 
Magistrate, Ghandni Chowk, Delhi, India. 

Shukul, Rai Bahadur Pundit Bishun Dutta, Sehora- 
road (E.I. Railway), Jubbulpore District, Central 
Provinces, India. 

Smeaton, Major Charles Oswald, R.A., United 
Service Club, Pall Mall, S.W. 

Smith, WiQiam Charles Ernest, M.Inst.C.E., The 
Nitrate Railways Co., Iq^uique, Chile, South 
America. 

Spoor, Stanley M., 59, Chancery Lane, W.O. 

Stewart, Captain Thonaas, Y.D., K.I.H,, 1, Thacke- 
ray-road, Alipore, Calcutta, India. 

Stirk-Inglisy F. A., c/o O. H. McGowan, LL.B,, 
Y.M.G.A., Rangoon, Burma. 

Stowell, Herbert, 10, Morley-road, Southport. 

Taylor, Edward, 17, Thurleigh-road, Wandsworth- 
common, S.W. 


Watkins, Stephen, Assoc.M.Inst.C.E., Ottoman 
Railway, Smyrna, Turkey in Asia. • 

Wills, J. Lainson, P.G.S., 133, Midwood-street, 
Brooklyn, New York, U.S.A. 

Woodhouse, Thomas, BriarcliSe, Wormit, near 
Dundee. 

Yearsley, Walter A., Rosador, St. Anne’s-on-Sea, 
Lancashire. 

Zizold, Alfredo, Lima, Peru, South America. 

The paper read waS:— 

. ARGENTINA FROM A BRITISH POINT* 
OF VIEW. 

By Campbell P. Ogilyib. 

Argentina, w-hich does not profess to be a 
nianufactm’ing country, exported in 1909 mate¬ 
rial grown on her own lands to the value of 
£79,000,000, and imported goods to the exteftt 
of £60,000,000. This fact arrests our attention, 
and forces us to recognise that there is a trade 
balance of nearly 20 million pounds sterling 
in her favour, and to realise the sa^dng powder 
of the country. 

It is not mere curiosity which prompts us to 
ask: “ Ai'e these £79,000,000 w’orth of exports 
of any value to us ? Do we consume any of 
them ? Do we manufacture any of them ? 
And do we send any of this same stuff back 
again after it has been dealt with by our British 
artisans ? ” It would be difficult to follow 
deffnitely any one article, but upon broad lines 
the questions are simple and can be easily 
answered. Amongst the agricultural exports 
we find wffieat, ..oats, maize, linseed, and fiour. 
The value placed upon these in 1908 amounted 
to £48,000,000, and England pays for and con¬ 
sumes nearly 42 per cent, of these exports. 
Other goods, such as frozen beef, chilled beef, 
mutton, pork, wool, and articles wffiich may be 
justly grouped as the results of the cattle and 
sheep industry, amounted to no less a figure 
than £23,000,000. All these exports represent 
foodstuffs or other necessities of life, and are 
consumed by those nations which do not pro¬ 
duce enough from their owti soil to keep their 
teeming populations. Another exj)ort which is 
worthy of particular mention comes from the 
forests, viz., quebracho, which, in the form 
of logs and extract, was exported in 1908 
to the value of £1,200,000. The value of 
material of all sorts sent from England to 
Argentina in 1908 tvas £16,938,872 {this 
figure includes such things as manufactured 
woollen goodsi leather goods, oils, and paints), 
therefore it is cle^ that we have, and must 
continue to take, a practical and imancial * 
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interest in the welfare and prosperity of 
Argentina. 

New countries cannot get on without men 
willing and ready to exploit Nature’s gifts, and, 
naturally, wq look to the immigration returns 
when considering ^ligentina’s progress. To 


From I860 to 1869 (inolusire). 

Yearly average, 
. 15,044 

„ 1870 „ 1879 „ 

. 29,462 

„ 1880 „ 1889 

. 84,586 

„ 1890 „ 1899 

. 43,618 

„ 1900 „ 1909 

. 100,998 


Table I. 


DIAGRAM OF IMMIGRATION RETURNS, e. 



NOTE;- IN THE YEARS 1888,1889& 1890 the Argentine 
Government assisted passages. 


give each year’s return for the last fifty Sixty-five per cent, of ttlie immigrants are 
years' would be wearisome, but, taking the agricultural labourers, who soon find work in 
average figures for ten - year periods from the country, and again add their quota to 
1860 to 1909, we have the following inter- the increasing quantity and value of materials 
esting teble (the figures represent the balance to be exported. 

for - Table I. is a diagram of the Immigration 
Returns froni 1857 to 1909. 


ft tihos^ left in the country after allowing 
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Nature has been lavish in her gifts to Argen¬ 
tina, and man has taken great advantage of these 
gifts. My desire now is to show what has been 
done in the way of developing agriculture in this 
richly-endowed country during the last fifty 
years. One name which should never be for¬ 
gotten in Argentina is that of WiUiam Wheel¬ 
wright, whose entrance into active life in Buenos 
Aires was not particularly dignified. In 1826 
he was shipwrecked at the mouth of the River 
Plate, and struggled on barefooted, hatless and 
starving, to the small town of Quilmes. 

]Mr. Wheelwright was an earnest and far-seeing 
man, and his knowledge of railways in the 
United States helped him to realise their great 
possibilities in Argentina; but, strange to say, 
upon his return to his native land he could not 
impress any of those men who afterwards became 
such great “ Rahway Kings ” in the U.S.A. 
Failing to obtain capital for Argentine railway 
development in his own country, Wheelwright 
came to England, and interested Thomas 
Brassey, whose name W'as then a household word 
amongst railway pioneers. These two men 
associated themselves with Messrs. Ogilvie and 
Wythes, forming themselves into the firm of 
Brassey, Ogilvie, Wythes and Wheelwright, 
whose first work was the building of a railway 
17*480 kilometres long between Buenos Aires 
and Quilmes in 1863; afterwards they built 
the line from Rosario to Cordova, which is 
embodied to-day in the Central Argentine Rah¬ 
way. Other rahways were projected, and this 
policy of progress and extension of the steel road 
still holds good in Argentina. 

The year 1857 saw the first rahway buht, 
from Buenos Aires to Flores, 5*879 khometres 
long; in 1870 there were 457 mhes of rahroad; 
in 1880 the railways had increased their mheage 
to 1,572; in 1890 Argentina possessed 5,895 
miles of rahway, and in 1900 there were 10,352 
miles. 

The rapid increase in rahway mileage during 
the last nine years is as foUows :— 

In 1901 there were 10,565 miles of railway. 


„ 1902 

39 

JJ 

10,868 

93 

93 

, 33 

„ 1903 

33 

33 

11,500 

93 

33 

33 

„ 1904 

33 

33 

12,140 

33 

33 

33 

„ 1905 

33 


12,370 

33 

53 

33 

„ 1900 

33 

33 

12,850 

33 

33 

33 

„ 1907 

» 

93 

13,829 

93 

99 

39 

„ 1908 

33 

33 

.14,825 


99 

39 

„ 1909 

>9 , 

99 

15,937* 

99 

93 

99 


* tThese apjHmimate. 


12,000 of these are owned by English com¬ 
panies, representing a capital investment of 
£170,000,000. 

In other words, for the last forty years 
Argentina has buht railw*ays at the rate of 
over a mhe a day, and in 1907, 1908, and 1909 
her average rate per day was nearly three 
miles. This means that, owing to the extension 
of railways during this last year alone, over a 
million more acres of land could have been given 
up to the plough if suitable for the cultivation of 
com. 

When William Wheehnight first -^dsited 
Argentina it was little more than an unknown 
land, whose inhabitants had no ambition, and 
no desire to acquire wealth—except at the 
expense of broken heads. There was a standard 
of wealth, but it lay in the number of cattle 
owned ; land was of little value, save for feeding 
cattle, and therefore counted for naught, but 
cattle could be boiled dowm for tallow; bones 
and hides were also marketable commodities; 
the man, therefore, who possessed cattle pos¬ 
sessed wealth. 

The opening out of the country by railways 
soon changed the aspect of affairs. The man 
who possessed cattle was no longer considered 
the rich man; it was he who owned leagues of 
land upon which wheat could be grovm who 
became the potentially rich man ; he, by cutting 
up his land and renting it to the immigrants, 
who were beginning to flock in an endless 
stream into the country, found that riches were 
being accumulated for him without much 
exertion on his part*. He took a risk, inasmuch 
as he received payment in kind only. There¬ 
fore, when the immigrants did well, so did he, 
and, as many thousands of immigrants have 
become rich, it follows that the land proprietors 
have become immensely so. It was the railways 
which created this possibility, and endowed the 
country by rendering it practicable to grow corn 
where cattle only existed * before, but many 
Argentines to-day forget what they owe to the 
railway pioneers; it is the railways, and’the 
railways only, which render the splendid and 
yearly increasing exports possible. 

In 1858 cattle formed 25 per cent, of the total 
wealth of Argentina, but in 1885 cattle only 
represented 18 per cent, of the total wealth, 
railways having made it possible during those 
thirty years to utilise lands for other purposes 
than cattle-feeding, Xet it be clearly under- 
stood# the total value of cattle! had not decreaseid * 
far from that, th© cattle had incrqgised in 
value during the above period to the extent of* 
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£48,000,000, and to-daj?- cattle, sheep, horses, 
mule*, pigs, goats, and asses represent a value 
of nearty £130,000,000. The following table 
shows how great the improvement has been in 
Argentine animals:— 


Cattle in 1885 i 

were valued 

at 

an 

Per head. 

[ $13* 

1 

1908 

[ average 

5> >1 

of 

99 

! 

$32 

Sheep in 1885 

9J 5J 


99 

$ 2 

„ 1908 

J5 9,1 


99 

$ 4 

ifcrses in 1885 

99 99 


99 

$11 

„ 1908 

99 99 


99 

$25 


Notwithstanding these increased valuations per 
head, and the larger number of animals in the 
country, the value created by mails labour far 
outweighs the increased value of mere breeding 
anin^Is. 

Next to the railways the improvements in 
shipping have helped the development of 
Argentina; the shipping trade of Buenos Aires 
has increased at the rate of one million tons per 
amium for the past few years, and the entries 
into the port form an interesting and instructive 
table. 

The follovdiig statement gives the total 
tonnage that passed through the port of Buenos 
Aires from 1880 to 1909, and will more clearly 
show the increase and advance made in the last 
thirty years. These figimes include both steamers 


and sailing-vessels, and local as -well as foreign 
trade:— 

Tous. Tons. 

1880 .. 

644,750 

1895 

.. 6,894,834 

1881 .. 

827,072 

1896 

.. 6,115,547 

1882 .. 

995,597 j 

1897 

.. 7,365,405 

- 1883 .. 

1,207,321 : 

i 1898 

.. 8,051,045 

1884 .. 

1,782,382 1 

1 1899 

.. 8,741,934 

1885 .. 

2,200,779 I 

1900 

.. 8,047,010 

1886. .. 

2,408,323 

' 1901 

.. 8,661,300 

1887 .. 

3,369,057 

1902 

.. 8,902,605 

1888 .. 

3,396,212 

1903 

.. 10,269,298 

1889 .. 

3,804,037 

; 1904 

.. 10,424,615 

1890 .. 

4,507,09? 

1905 

.. 11,467,954 

1891 .. 

4,546,729 

: 1906 

12,448,219 

1892 .. 

5,475,942 

; 1907 

.. 13,335,733 

1893 .. 

6,177,818 

i 1908 

.. 15,465,417 

1894 .. 

6,686,123 

1909 

.. 16,993,973 


Ill 18t>T, out of the total number of steamers 
that entered Buenos Aires—viz., 901, with a 
tonnage of 2,342,391—519, with a tonnage of 
1,327,571, were British. Taking the year 1909 
we find that 2,008 steamers and 137 sailing- 

Xiie dollar referred to throughout this Paper is the 
^ paper dollar which since 1899 has had a fixed 
aM-is worth approxhuately 1«. M, Previous to that 


vessels entered the port of Buenos Aires from 
foreign shores wuth a tonnage of 5,193,542, 
and 1,978 steamers and 129 sailing-vessels left 
the port for foreign shores with a tomiage of 
5,174,114; out of these, British boats lead with 
2,242 steamers and 37 sailing-vessels, or, say, 
53-| per cent, of the total. Germany conies next 
with 456 steamers and two sailing-vessels, or, 
say, lOJ per cent, of the total. Italy, wdth 307 
steamers and 67 sailing-vessels, is next, and then 
France wdth 264 steamers. The total number of 
steamers that entered and left the port from 
local and foreign ports is 13,485, wdth a tonnage 
of 14,481,526, and 20,264 sailing-vessels wdth 
2,512,447 tons, which make up the amount of 
16,993,973 tons, as shown above. 

In the year 1884 the experiment of freezing 
beef killed in Buenos Aires, and shipping it to 
Europe was first tried. That was successful, 
but an immense improvement w'as made w-hen 
the process of chilling became the common means 
by w^hich meat could be exported. The frozen 
beef trade in Argentina has had a wonderful 
development; it commenced in 1884, and the 
export of chilled meat has progi’essed steadily 
at the rate of 25,000 beeves yearly, until, in 1908, 
it reached the enormous quantity of 573,946 
beeves, or 180,000 tons. Frozen mutton has 
remained comi)aratively steady, and has only 
increased by 38,000 tons in tw^enty-two years, 
or from 2,000,000 sheep frozen in 1886 to 
3,297,667 in 1908, whilst “ jerked beef,” wliich 
was mostly sent to Cuba and Brazil, has fallen 
from 50,000 tons per annum to 6,651 tons. The 
value of frozen and preserved meats exported 
in 1908 was £5,233,948. 

The value of live-stock in Argentina in 1908 
w^as made up as follows :— 

Cattle.£82,000,000 

Sheep. 25,000,000 

Horses . ... . . . 18,000,000 

Mules. 2,000,000 

Pigs. 1,368,000 

Goats and Asses .... 1,000,000 

A few years ago it w^as common on an estancia 
feeding 50,000 or 60,000 cattle to find the house¬ 
hold using canned Swiss milk. To-day, 425,000 
litres of n\ilk arc brought into the city of Buenos 
Aires each day for consumption, and no less than 
two tons of butter, one ton of cream, and three 
tons of cheese are used there daily. Argentina 
also exports butter. This trade has ^priuig up 
entirely within the last fourteen years, and in 
1908 she exported 3,549 tons of butter, the value 
of which was £283,973. 
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Until 1876 Ai*gentina imported wheat for home 
consumption ; in that year, when for many years 
past agricultural labourers had been arriving at 
an average of 25,000 per annum, she began to 
export wheat with a modest shipment of 5,000 
tons. Thirty years later the export had mounted 
up to 2,247,988 tons, and in 1908 the wheat 
exported amomited to 3,636,293 tons, and was 
valued at £25,768,520. Agricultural colonies 
had sprung up everywhere, and cattle became 
of second-rate importance ; to-day the value of 
the exports of corn, which term includes wheat, 
barley, maize, oats, etc., is more than double 
that of cattle and cattle products. It is interest¬ 
ing to follow the evolution wrought by labour, 
intelligence, and capital in the prairie lands of 
Argentina. Fust, let us note the developments 
on those wonderful tracts of splendid prairie 
lands lying between the River Plate and the 
Andes; fifty years ago these lands were of little 
account, and only a few cattle were to be found 
roaming about them, but upon the advance of 
the railway they came under the plough, and, 
without much littention or care, produced wheat 
and maize. .4fter a time improvements in the 
method of cultivation prodxieed a better return, 
and to-day a great deal of attention is paid to 
the preparing of the land, and thought and care 
are given to the seed-time, the gi’owdng and the 
harvest. When it is found desirable to rest 
the land after crops of wheat and maize, etc., 
alfalfa is grown thereon. AJfaha is one of the 
clover tribe, and has the peculiar property of 
attaching to itself those micro-organisms w^hioh 
are able to fix the nitrogen in the air and render 
it available for plant food. Every colonist 
knows the value of alfalfa for feeding his animals, 
but it is not every colonist wdio knows w^hy 
this plant occupies such a high place amongst 
feeding-stufis- Alfalfa is easily grown, very 
strong when established, and, provided its roots 
can get to winter, will go on growing for years. 
The raison d'etre for growing alfalfa is for the 
feeding of cattle and preparing them for market, 
and for this purpose a league of aKaKa (6,177* 
acres metric measurement) will carry on an 
average 3,500 head. When growm for dry fodder 
it produces three or four crops per annum and a 
fair yield is from six to eight tons i>er acre of dry 
alfalfa for each year. A,ton of such hay is worth 
about $20 to $30, and after deducting expenses 
there is a clear return of about $14 per acre. 

The figures supplied by one large company 
are interesting; they show that on an average, 
cattle, when placed upon alfalfa lands, improve 
in value at the rate of $2.00 per head per month 


so it is easy to place a value on its feeding 
properties. Thus w’e will take a camp imder 
alfalfa capable of carrying 10,000 head of 
cattle all the year round, where, as the fattened 
animals are sold off, an equal niiinber is bought 
to replace them. Such a camp would bring in a 
clean profit of $200,000 per annum, and the 
property should be worth £175,000 sterling. An 
animal that has been kept aff its life on rough 
camp, and, wiien too old for breeding, is placed 
for the first time on alfalfa lands, fattens-.ex¬ 
tremely quickly, and the meat is tender and in 
quality compares favourably with any other 
beef. Xo business in Argentina of the same 
importance has shown such good returns as 
cattle breeding, and these results have been 
chiefly brought about by the introduction of 
alfala, fund a knowledge of the life histo^ of 
alfalfa is of the greatest importance to the 
cattle farmer. All cereal crops take from the soil 
mineral matter and nitrogen. Therefore, after 
continuous cropping, the land becomes ex¬ 
hausted and generally poorer ; experience has. 
taught us that rotation of crops is a necessity 
to afieviate the strain on the soil, and such an 
axiom has this become that in many cases English 
landlords insist that theii* leases shall contain a 
clause binding the tenants to grow certain 
stated crops in rotation. 

This system is known in England as the four- 
course shift. Knowledge gained by successive 
generations of observant farmers has given us the 
key to what Natm^e had hitherto kept to herself, 
and to-day we know wliy the plan adopted by 
our forefathers was right, and why the rotation 
of crops was, and is, a necessity. Men of science 
are devoting their hves to the systematic study 
of Nature’s hidden secrets, and by means of 
agricultural colleges, as well as private individual 
research, these discoveries are being given to 
mankind, and long before the soils of Argentina 
show any serious loss of nitrogen from con- 
timious cropping, science will probably have 
established means of applying m a practical 
manner those methods already knowm of 
propagating the nitrogen-collecting bacteria 
which tlu'ive on alfalfa, clover, peas, soya beans, 
and other leguminous plants. Almost every 
country is now devoting time, money, and energ^^ 
to agrioultmal research work. In 1908 the Agri¬ 
cultural College at Ontario prepared no less than 
474 packages of legume bacteria, and in 309 
eases beneficial results follow’ed from the appli¬ 
cation thereof to the soil; in 165 cases no im¬ 
provements in the crops were noticed. This 
may, however, have been due to thS want ^ 
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knowledge of how to iiianipulate the bacteria, 
or to lack of experience in noting effects soien- 
tihcally, but in any case the experiment must be 
considered successful when the results obtained 
were satisfactory in no less than 65 per cent, of 
the trials. No greater factor exists than the 
microscope in opening up and hunting out the 
secrets concealed in the very soil w^e are stand¬ 
ing on. 

If soils were composed of nothing but pure 
silica sand, nothing would ever grow^; but 
in Nature we find that soils contain all sorts of 
mineral matter, and chief amongst these is lime. 

Alfalfa thrives on land which contains lime, 
and gives but poor results where this ingredient 
is deficient. The explanation is simple. There 
is a community of interest between the very low 
microscopic animal life, known as bacteria, and 
plant life generall 3 ^ In every ounce of soil there 
are millions of these living germs which have 
their allotted work to do, and they thrive best in 
soils containing lime. 

If one digs up with great care a root of alfalfa 
(it need not be an old plant, the youngest plant 
will show the same peculiarity), and care is 
taken in exposing the root (perhaps the best 
method is the washing away of the surrounding 
earth by water), some small nodules attached to 
the fine, hair-like roots are easily distinguished 
by the naked eye, and these nodules are the home 
of a teeming, microscopical, industrious popu¬ 
lation, who perform theii* allotted work with the 
silent, persistent energy so often displayed in 
Nature. Men of science have been able to identify 
at least three classes of these bacteria, and to 
^ ascertain the work accomplished by each. The 
reason for their existence would seem to be that 
one class is able to convert the nitrogen in the air 
into ammonia, whilst others work it into nitrite, 
and the third class so manipulate it as to form a 
nitrate whichis capable of being usedfor plant food. 

Now, although one ton of alfalfa removes from 
the soil 50 lbs. of nitrogen, yet that crop leaves the 
soil richer in nitrogen, because the alfaKa has 
encouraged the multiplication of those factories 
which convert some of the thousands of tons of 
nitrogen floating above the earth into substance 
suitable for food for plant life. As a dry fodder 
for cattle three tons of alfalfa contain as much 
nutrition as two tons of wheat. 

The cost of growing alfalfa greatly depends 
, upon the situation of the land to be dealt with; 
also upon whether labour is plentiful or not; but, 
p pin order to give some idea of the advantage of 
. , this cattle food, we will imagine the 

of the undeveloped land to be 


£4,000, upon which, under existing conditions, 
it would be possible to keep 1,000 head of 
animals, whereas if this same land were under 
alfaKa, 3,000 to 3,500 animals wmuld be fattened 
thereon, and the land would have increased in 
value to £20,000 or £30,000. 

Now, K the undeveloped land is to be im¬ 
proved, it becomes necessary either to work it 
yourseK, with your own men, in which case you 
must provide ploughs, horses, bullocks, etc., or 
to carrj^ out the plan usually adopted, that of 
letting the land to colonists who have had some 
experience in this class of work. Usually a colo¬ 
nist will undertake to cultivate from 500 to 600 
acres, and agrees to pay to the landowner any¬ 
thing from 10 per cent, to 30 per cent, of Ms 
crops, according to the distance of the land from 
the railway. The colonist brings his agricultural 
tackle along with Mm, and establishes Ms house 
(usually a most prindtive affair), digs Ms well, 
and then proceeds to plough. In tMs work the 
whole family joins; the father leads the way, 
followed by the eldest cMld, and all the others in 
rotation, with the wKe bringing up the rear ; she 
keeps a maternal eye upon the little mite, who 
with great gusto and terrific yells manages 
somehow to cling to the plough and to do Ms or 
her share with the rest. Is it to be wondered at 
that work progresses fast under these con¬ 
ditions ? There is but one idea prevalent in the 
family—^namely, that time and opportuMty are 
with them. 

The first crop grown on newly-broken ground 
is usually maize,* the second year’s crop is 
linseed, and perhaps a tMrd year’s crop—^pro¬ 
bably wheat—^is grown by the colonist before the 
land is handed back to the owner ready to be put 
down in aKaKa. The colonist’s cultivation of the 
land will have effectually killed off the natural 
rough grasses wMch would otherwise grow up 
and choke the aKaKa. Sometimes the aKaKa is 
sown with the colonist’s last crop, and in such 
cases the landowner finds the aKaKa seed, and 
during the soiring of tMs crop it is very advisable 
that either he or Ms agent should be in constant 
attendance, because the after-results greatly 
depend upon the care with wMch the seeding has 
been done. When the colonist’s contract is 
completed he moves on to another part, and the 
owner, who has year by ye^r received a per¬ 
centage of the crops, takes back Ms land. Con¬ 
siderable outlay has now to be made in fences, 
weBs, and buildings; the more there are of these 
the better, the land will carry a larger head of 
cattle, and the control of them is easy when the 
camp has been properly divided. 
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The colonists are generally Italians, They are 
an industrious and kindly people, hardy and 
quiet, well content with their surroundings, 
careful and frugal in their living, and many 
thousands could go back to their own country 


an Italian would come off best were the tw'o 
placed on a desert island where instantaneous 
action, grit, and endurance w'ere called for. 

Many things are said of an Englishman, and 
none fits his character better than that which 
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wdth wealth which has been acquired by constant 
and assiduous attention to the economies of life. 

Jt has often been said that an Englishman 
will starve where an Italian will thrive, and in 
some respects tliis is true; but it would be 
better expressed if it were stated that an Italian 
can adapt himself to oircuimtanoes better than 
an EngHshraan. At the same time I doubt if 


gives[Mm the privilege of “ grumbling/’ and this 
characteristic becomes more marked when he is 
able to grumble with one of his own kith and 
kin. I have heard Argentines praise Englishmen 
—who, they say, manage their estancias far and 
away beyond all others—but at the same time 
they have told me that they would ne^er allow; 
two Englishmen on their place at once. 
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been said that many of the immigrants 
do not intend to settle in the country. Probably 
this idea has gained ground on account of the 
large numbers of the labouring population, who 
are attracted to Argentina by the high wages 
ruling during the harvest time, and then find it 
pays them to go home and secure the European 
harvest, but generally these men come out again 
to stay. They have acquired a knowledge of 
ther country, and often enough have also acquired 
an interest in some land, and they return, 
bringing their families, to adopt Argentina as 
their home for a period at least. 

A glance at the statistics prepared by the 
authorities in Buenos Aires shows that during 
the last fifty-two years 4,250,980 persons entered 
as fmmigrants, and out of this number only 
1,690,783 returned, leaving in the country 
2,560,197 individuals, or an average of 50,000 
workers per annum. These figures have become 
even more marked of recent years. Taking 
the last five years, the country has received on 
an average 249,000 immigrants per annum; of 
these, 103,000 went back. In other words, 
727,670 have made their homes within the 
borders of Argentina during the past five years, 
and of these at least 5^0,000 were agriculturists. 

It is not to be wondered at, then, that the 
' exports, chiefly made up of agricultural produce, 
. have shown extraordinary progress. Table H. is 
a diagram showing the agricultural exportation 
from 1900 to 1908. 

Nothing can be more eloquent than the figures 
shown in Table II. This remarkable progress, 
almost steady in its upward march, is not in one 
\ direction only. Argentina is an ideal country 
for agriculturists, and in every branch of that 
industry progress has been made. Greater care 
•, . is being taken to-day in working up the by- 
> products of the cattle business. More varied 
' ' crops are being grown, and vegetable by-products 
; ' are being economically looked after. The forests 
of Argentina are also being worked for the 


purposes alone, in addition to the enormous 
quantities used for sleepers, etc., in the country. 

The area in acres under cultivation for the 
year 1908 was 46,174,250, an increase of 265 
per cent, on the land under cultivation in the 
year 1895. 

Table III. shows the area in hectares cultivated 
from 1897 to 1908. 

Wheat .—^The area under cultivation for wheat 
shows an increase of 89 per cent, m ten years 
from— 

8,000,000 acres in cultivation in 1898, to 
15,157,750 „ „ „ „ 1908 

Linseed shows an increase of 361 percent, from— 
831,972 acres in cultivation in 1898, to 
3,835,750 „ „ „ „ 1908 

Maize increased by 250 per cent., and other 
crops, including oats, 300 per cent, in the same 
period. 

The United Ivingdom purchased from Argen¬ 
tina and retained for its own use (in round 
figures) during the year 1908— 

Wheat ... to the value of £13,000,000 
Maize . . . „ „ 6,600,000 

Frozen Meat . „ „ 9,300,000 

Making a total of £27,9 00^000 

Indeed, we buy from Argentina nearly 25 per 
cent, of our total food purchased abroad, and 
she supplies nearly 29 per cent, of our corn and 
grain requirements. These figures again clearly 
demonstrate that we have a vital interest in the 
well-being of our friends across the sea. 

In every direction Argentina has progressed, 
and judging from the past we may look with 
confidence to the future; the total area of the 
Republic is 776,004,000 acres, and certainly it 
is within the bounds of reasonable forecast to 
consider that 100,000,000 acres of this land will 
be, when opened up by railways, and other 
facilities, available for corn growing. To-day 
only one-fifth of this available area is being 
cultivated, and another 43,000,000 acres are 


benefit of mankind. The quebracho Colorado being util 
kee forms a ver/: important item of export. It 63,000,000 
b sent out of the counti:y either in the form of occupied. 
V, of winch, no le^ than 254,571 tons uklia^|b 

„ 1908, or Jn the form of an exb^aot ava^bb^ 

\ purposes;;48,Xfi2toM of ^ 

made and exported 


being utilised for feeding purposes; thus only 
63,000,000 but fef 776,000,000 acres are being 
occupied.' chief reason why more is < 
is not suffici^ 
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Tile following tables, taken from the Board 
of Trade returns, show from w^henee England 
draws some of her supplies. They also show how 
prominently Argentina "figures as a food pro¬ 
ducer. The first table includes com and meat; 
the second gives corn alone, and the third meat 
alone:— 

Food Impobted into and Retained by 
THE United Kingdom in 1908. 

Comi (including wheat, barley, oats, 
rye, buckwheat, peas, beans, 
maize, wheat-meal, flour, oat- 


meal, and offals . 

, . . £71,103,487 

Meat^ fresh and frozen (including 


animals for food) 

. . . 

48,704,613 

^ Total . , 

.'^ 4 . j i. £110,808.100 

Of this— 

M 

Per cent. 

Argentina supplied . . 

^,569,773 

or 24*68 

U.S.A. „ . .. 

. 38,229,135 

„ 31-90 

Russia „ . . 

. •'f,394,607 

„ 6-18 

Canada „ . 

■ 11,907,203 

„ 9-94 

Australia (including Tas¬ 



mania) supplied . . 

4,520,244 

„ 3-77 

Other Colonies and 


Foreign Countries sup¬ 



plied . . . . . 

28,187,138 

„ 23-53 


£119,808,100 

„ 100*00 


including animals for food, and fresh, 
chilled frozen and tinned, imported into and 
retained by the United Kingdom in 1908:— 


Argentina supplied , . 

£9,285,545 

or 

Per cent 

19*07 

tr.g.A. „ . . 

18,705,548 


38*41 

Russia ,, . . 

76,981 

5> 

0*16 

Canada . . 

■ ^-iiA^tralia, ihcludihg Tas- 

4,084,113 

J? 

8*38 

: , mania, supplied . . 

; Other ^ Colonies and 
Fucdign Countries sup¬ 

1,995,471 

» 

4*10 

plied* . 

14,556,9i65 


29*88 


<648,704,618 


100-00 


I; * UalQmes and Foreign ComMies 

larg^y coE^buted to the totals men- 


Turhey {imluding Orde)— 

Corn, etc.£1,383,971 

Meat. Nil. 

Turlcey, Asiatic — 

Corn, etc. ...... £1,344,322 

Meat. Nil. 

Chili — 

Corn, etc.£1,099,660 

Meat. £10,682 

British India — 

Corn, etc.. . £2,226,668 

Meat.. Nil. 

Bern Zealand — 

Corn, etc. £30,585 

Meat.£4,168,649 

The lesson shown here is one worthy of atten¬ 
tion. We see that Argentina supplies England 
with one-fourth of her imported food, and 
U.S.A. supplies nearly one-third. Therefore it 
behoves both England and Argentina to see 
that America does not so manipulate things that 
she acquires the control over our meat and food 
supplies. 

Argentine authorities should not only exercise 
the law sanctioned February 4th, 1907, conoem- 
ing thb inspection of factories,” but they should 
enforce greater care in seeing that all Argentine 
saladeros and packing-houses are manipulated 
with intense care, and cleanliness should be 
insisted upon; it would be a bad day for 
Argentina should ever such an outcry be raised 
against her saladeros as that which a few years 
ago was directed against the North American 
packing-houses and for a time ruined the canning 
industry of the United States, and yet we find 
American methods being introduced into Argen¬ 
tina without let or hindrance. If our soldiers 
and sailors ax^ to be fed upon canned meats, let 
those who are responsible for purchasing the 
food at least see that it is prepared under 
healthy and sanitary conditions. 

The corn-growing industry of the Argentine 
Republic is an intensely interesting subject. 
Before railways, “tod steamships brought the 
foreign prcdod^ ^to close competition with 
own fawiei^^ J^entiM) did not produce 
gr^ home consu3C3iffei3^%and 

mrrvinof 
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cen'niiig the handling of wheat. Both in the 
States and Canada grain is handled in a cheaper 
and more expeditious manner than in Argentina. 
An enormous amount of grain is dealt with in 
the Wheat Exchange of Winnipeg, but a further 
big impetus will he given to this industry when 
the wheat-fields of Alberta, Saskatchew’an, and 
Manitoba are connected with a deep-sea port 
on Hudson Bay; this will be an accomplished 
fact in 1915, and as this route means a thousand 
miles less haulage by land, and eight hundred 
less by sea to the chief European ports than by 
any existing route, it is bomid to become the 
popular one; the cliief factor, however, in 
making it a useful Avheat outlet is the established 
fact that Hudson Bay, although many miles 
n^rth of Lake Superior, remains free from ice 
for a period of one month after Lake Superior 
is tightly frozen up. 

Argentina may look forward to keen com-' 
petition with Canada and Siberia for many years 
to come; on. the other hand, the U.S.A. will 
steadily show a smaller quantity of wheat avail- 
alfie for exportation. The following table throw's 
some light upon the w'heat po.sition :— 

Argentina and Uruguay have in¬ 
creased the area of their wiieat- 
growing land brought under the 
plough in the last ten years by 124 per cent. 
Canada in the last ten years by 120 „ „ 

Russia ,, „ „ 27 „ „ 

United States „ „ 14 „ ,, 

No country in the world has shown .such won¬ 
derful capabilities for growing Imseed as the 
x4rgentine, and her average production for the 
following five-year periods show this expan¬ 
sion :— 

Years. Prodnction in Tons* 

1894-189^. 193,000 

1899-1903 382,000 

^ 1904-1908 839,000 

In ten years she increased her production by 
335 per cent. In the same period India increased 
her production by 3*8 per cent., and North 
America by 105 per cent., whilst Russia w'as 
unable to ke^p up her supply. 

The world’s total linseed production for 1908 
WM made up as follows:— 

Argentina produced 


North America 


1,101,000 tons. 
694,000 . „ 
470,000 „ 

:; India . . 360,000 „ 

again we find Arg^tina leading. ■ More-' 
neaarly the whole of her pro- 
Africa,' Russia,, and 



India exported less than half a million tons 
between them. 

It is more than probable that by 1920 Argen¬ 
tina wdll be able to export, as the result of agri¬ 
cultural w'ork, more than £100,000,000 worth 
of produce per annum. It is interesting to note 
that, as the present figures reveal, allowing for 
a population of 6,500,000 and an agricultural 
produce export of £48,335,432, each indmduai 
in Argentina has sent abroad, after pnxlucing 
enough from the land to keep liimself, goods to 
the value of nearly £8. 

ITable lY. shows what has been accomplished 
by Argentina in the last ten years. 

In actual money value the exportation of 
wdieat, linseed, oats, maize, other gi’ain, flour, 
bran, and middlings is, in round figiu'es, as 


follows 

1900 

. £15,485,000 

1905 

. £34,047,000 

1901 

. 14,319,000 

1906 

. 31,530,000 

1902 

. 13,634,000 

1907 

. 32,818,000 

1903 

. 21,050,000 

! 1908 

. 48,335,000 

1904 

. 30,065,000 

1 1909 

. 46,100,000 


CATTLE. 

The vahie derived from the cattle industry 
and its allied produce is of great importance to 
the Argentine Republic. The exports from this 
industry may be divided into four heads, 
namely:— 

Live x4nbials ; 

Raw Products ; 

hlAKUPACTUBEp ; 01’ 

Partly j^Ianufactured Material and 
By-Products. 

Since the closing of English ports in 1901 to 
the importation of live cattle from Argentina, 
the trade in the export of live-stock has fallen 
off considerably; the total value did not in 1908 
amount to more than £568,966; Belgium took 
65,224 sheep, Chili took 45,114 cattle and 14,394 
sheep, Bolivia took 3,383 head of cattle and 
10,676 sheej), and 16,000 asses and mules, while 
horses were imported into England, Africa, 
Portugal, Brazil, Uruguay, Chili, Bolivia, and 
Paraguay. 

Exports of raw products, which include 
frozen and chilled beef and mutton, hides, 
sheepskins, wool, and such things as horsehair, 
tallow, jerked beef, etc., ^represented a value of 
£19,649,231 in 1908. 

Manufactured or partly manufactured mate¬ 
rial, including prepared tallow, meat extracts, 
meat, butter, cheese, lard, dressed leather, etc., 
represents £2,454,760, whflst the by-products,"' 
including bones, dried blood, guano, waste |^ts. 
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etc., were valued at £430,734. Thus Argentina’s breeding cows ; the Herefords only figure out: as 
total export from the cattle industry (after 6 per cent., but, undoubtedly, a more careful and 
supplying her own needs) was over £23,000,000. complete classification will lead to modifications 



Argentina's live-stock on hand when the last 
census was taken inMayj 1908, was as follows:— 


Cattle . . . . , 29,116,625 

Sheep ....... 67,211,758 

.. 7,531,376 

Mules, swine, goats, and asses . 6,098,802 


representing in value £1^,3^9,628. 

; The'favourite pleattle is ths^ 
aid'they: oaat 


in these figures, for at the present time no less 
than five and a half million cows are returned as 
Criollo cattle—^in other words, unimproved stock. 

Not until the year 1885, when it became pos¬ 
sible to send frozen meat to Europe, did estan- 
cieros pay serious attention to growing cattle 
for meat production, and now, with an ever- 
increian^ quanti% of knd teing placed under^ 
thoitrgmteno Be^ubic is fast becoming 
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tlie leading factor in the production of meat to 
satisfy the world’s consumption. 

Cattle on the outside fringe of occupied knds 
are still very coarse and rough, with a distinct 
strain of the Hereford about them; they are, 
however, a useful herd and most suitable for the 
districts they occupy, where they often have to 
undergo the hardships of shortage of pastme 
ov'ing to drought, and little or no water. Indeed, 
ij is a marvel how these animals exist at times ; 
and assuredly no refined breed of cattle could 
live where the Criollos not only manage to thrive 
but generally to return a satisfactory result to 
their owners. The cattle on ranches which are 
nearer to the seaports, manufacturing centres, or 
railway stations, show distinct improvements. 
Greater care is bestowed upon them, and the 
main consideration is never lost sight of—^it is 
the ambition of every estanciero to have his 
cattle graded up so that they are looked upon 
as freezers,” which means that they are good 
enough to be purchased by one or other of the 
i‘efrigerating companies, who take nothing but 
the best. 

In 1888 cattle running the northern camps 
(which then represented the extreme outlying 
posts) were only valued at §6 per head. 

In 1890 the value had risen to $10 per head. 

„ 1900 „ „ „ 15 „ 

» 1908 „ „ „ 28 

99 1910 „ „ ,, 40 „ 

The question of stock-raising and the object 
to be obtained must rest with the owners; they 
must decide whether the land is to be utilised for 
fattening cattle or for breeding the high-class 
animals for which there is an ever-ready market. 
To show the enormous value of animals and the 
high standard to which agricultural lands can 
be brought, mention must be made of two 
estanoias near Buenos Aires—viz., those belong¬ 
ing to Messrs. Coho and Messrs. BeU, where 
splendid stock is always to be found. To give 
^ some idea of the high price paid for first-class 
pedigree animals, it may be mentioned that 
• £8,800 was paid for a priaje Durham bull which 
was sold to Argentina! 

At the cattle show at Buenos Aires held in 
. July, 1910, Herefords for killing realised from 
£850 to £1,000 per animal I These latter high 
prici^ were, however, evidently paid by the 
: 1 agents of cold storage oompant^ for advertisang 
^l^^if^tcposes. One representative explained that 
|^^-;ireezing, companies depimd to encourage 
his company paid the high 
abofi^-.sO ae, to let the breeders 


know that they would always be paid high prices 
for first-class cattle. 

When we consider the really important 
position which Argentina tabes as a food pro¬ 
ducer, it appears incredible that the English 
nation (business men and the general public 
alike) is so extremely' ignorant, as a rule, of 
prevailing conditions. I do not refer to those 
who have invested their money in the many 
channels knovai to the River Plate circle. But 
men holding high official positions speak of otir 
commercial interests in Argentina as ‘‘some¬ 
thing between a hundred and a hundred and 
fifty millions,” and then in a whispered side- 
speech indicate the dangers of revolution. 

Often it is suggested that the chances of death 
from small-pox, yellow fever, and even from 
murder, are a serious drawback to what might 
otherwise be a country possible to live in. It 
makes one very indignant to hear these state¬ 
ments from the Hps of those who probably have 
never left their own country. Let me assure 
you they may be swept aside, and were it not 
for their frequent reiteration it would be unneces- 
saiy to say that there is not one grain of truth 
in these suggestions as applied to the state of 
things to-day. , 

Nearly one-fifth of the population of Argentina 
is centred in and around Buenos Aires. It is a 
city of 1,200,000 inhabitants, many of whom are 
millionaires, but at the same time there exists 
much poverty within its precincts; poverty 
caused in no small degree by the viciousness 
pf the rich, but to a far greater extent by the 
rooted objection of certain classes to go out to the 
camps where, during the harvest time at least, 
wages are high and labour is anxiously awaited. 

When we compare the health of this city of 
Buenos Aires with that of other large cities, we 
can see what has been done in the way of 
improvements in the last few years, A glance 
at the following tables will give some idea of 
what has been accojgaplished. The natural 
increase of the population of Buenos Aires 
between 1898 and 1907 was 19 * 1 per 1,000, and 


no other city equals this. 

Per 1,000 



iDhabitants. 

The increase in London . . . 

. was 8*8 

>9 99 

Berlin . . . 

. „ 8-6 

99 

New York . . 

. „ 6-7 

99 " 99 

St. Petersburg . 

. „ 4-6 

The birth-rate Buenos Aires for 

1908 was 34-3' 

99 99 

London „ 

„ 

99 99 

Berlin „ 

„ ^-3 

99 99 

New York „ 

„ 28'S 

99 

, St. Petersburg 

27-6 
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Both these tables are, however, probably 
affected by the great number of immigrants 
finding their way to Argentina, many of whom 
remain in Buenos Aires. 

The health of the city may be well gauged by 


the death-rate for the year 1907. 

Per 1,000 
inhabitants. 

Buenos Aires stands well with . 

. 15*2 

London has a death-rate of , , 

. 15*1 

BerKn „ „ . . 

. 14*8 

New York „ „ . . 

. 18*6 

St. Petersburg „ . . 

. 25*7 


(Undoubtedly the high rate shown by the last- 
named city is greatly due to the foul condition 
of the Neva.) 

To appreciate thoroughly the position which 
Buenos Aires now holds, and the strides which 
have been made in regard to the sanitation of 
the city, we have but to look at the past. 
Between the years 1889 and 1898 the death-rate 
per thousand was as high as 22*9 per 1,000; 
from 1899 to 1908 it was only 16*6, and now 
the record stands at 15*2 per 1,000. 

The authorities are justly proud of what has 
been done, and will not diminish their efforts 
so long as there is work to do and .problems to 
solve. 

I should like to state once more the fact that 
the United Kingdom depends upon Argentina 
for nearly one-fourth of her food supply pur¬ 
chased abroad. I want to impress upon your 
minds the seriousness of the position, for this 
proportion of one-fourth will be largely increased 
in the near future, for reasons already stated. 

The question has often been asked, “Is it 
safe to buy land in Argentina ? ” But the drift 
of this query too often is merely self-interest; 
in other words, it reaUy means “ Gan I success¬ 
fully speculate in land ? ” Clearly the matter 
is solely a personal one, no other consideration 
is thought of, so one is tempted to give ah 
evasive answer. Shoxild the questioner, however, 
be a young fellow, with God’s gift of health and 
plenty of truth and grit in him, who wants not 
only to acquire the land, but to work it, then, 
indeed, there is but one answer, and that is in 
the affirmative—^let him go, and let hjm ever 
remember that he is an Eaaglishman and that 
England is judged by the conduct of her sons, 
but do not let him qjake the great mistake a 
; 3^iwmer so often falls into, which is, that 


left at home. Argentina ofiers to-day a splendid 
ox^ening for the best of England’s sons, but 
she does not want the loafer or the ne’er-do- 
well. Can it be wondered at that England’s 
prestige is seriously injured when so many of 
the “ wasters ” and worse are sent from the 
coimtry? It is but natural that from these 
who go to foreign countries, England is judged. 
To my mind, we should send abroad men who 
are bound to succeed, men who never forget 
that from their behaviour the Mother Coirntry" 
will be appraised. Argentina will embrace and 
reward them, but she wiU spurn and despise the 
dissolute and drunken. 

The advice I would give to all those thinking 
of trying Argentina as a field for agricultural 
work is to remember that to be successful one 
must begin at the bottom: the harder the school 
the better will be the result: you cannot detect 
and correct the faults which militate against 
success unless you have been through the mill. 
Not long ago I sent a boy out to Argentina and 
painted the first two years of learning in the 
new country in father lurid colours. I explained 
and dwelt on the hardships—indeed, I described 
it as “a dog’s life.” Within a year, the lad 
wrote home to his parents and mentioned all 
that I had told him, but finished up by saying, 
“ There’s plenty of ‘ life ’ about it, but not much 
* dog.’ ” The truth is, that the boy had accepted 
things as they came along, and had adapted 
himself to his surroundings, and, I predict, he 
will never regret having left his home, wkere 
opportunities were cramped by small surroimd- 
ings, for the wider field of Argentina. 

A great many Englishmen resident in Argen¬ 
tina, whose sons are looking forward to finding 
their life’s work in that country, send their boys 
home to England to be educated: far be it from 
me to deprecate the training acquired by 
Enghsh public-school life, but it might well be 
worth while to consider the other phase. The 
boy who has had his schooling in Argentina and 
goes through his training and passes into one of 
the local universities wiU have to his credit some¬ 
thing which cannot be bought by money or 
mfiuence by boys straight out from home. He 
win have been a fellow-student, and worked 
shoulder to shoulder with men who will in due 
time occupy positions of power and influence, 
and it is just as well to weigh out these things 
before deciding where to educate your boy. A 


beeati# he is an Englishman all other nation¬ 
alities be inferior, and that by some sort 
of divine right he has been cfea-tod lord of aBL, 


boy bora in Argm^ia^ whatever ^ naikmajity 
im parents imf be, is by Ai^fee law 


Let Mm realise ^^cbse he jpeefei Ji|..' subject^ atti should M to 








tO' ' upon to' 
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go throiigli a iiiilitary course: tlie Argentine 
boy, wko has had just as gentle an upbringing as 
the English boy, is compelled to serve his time 
in the army if called upon, and generally the 
discipline engendered by this training has not 
only been good for him, but is a distinctly 
valuable asset to the country, and the English 
boy, as well as a boy of any other parentage 
born in the country, mil be obliged to go through 
this military training if requii'ed. 

* I venture to think that were England to adopt 
compulsorA^ military service in some shape or 
form, we should hear a great deal less of the 
unemployed and don't-want-work ” denion- 
vstrations. 

To attempt to give a picture of Argentine life 
is impossible in the short time at my disposal. 
In^agine to yourself, if you can, a country of 
1,212,600 square miles, whose borders extend 
from Aveli within the tropics to. away down south 
to the everlasting snows, embracing all kmds of 
lands, from the very richest of soils to ice-oapped 
and rocky peaks, and you must admit that to 
attempt to describe the various conditions of 
life therein is w^ell-nigh impassible. Life is much 
what the surrounding conditions make it—on 
the extreme edge of cultivation it is distinctly 
rough, on the inner camps refinement steps in, 
and in the cities you -will hnd just what society 
you wish. Amongst the cosmopolitan population 
of Buenos Aires there are many men and women 
of the highest culture and education. 

There are many Argentines, standing out 
prominently from the throng of busy pleasure- 
seekers, who are devoting their lives to improving 
the surroimdings of those less fortunate fellow- 
creatures who have fallen upon the thorny path, 
and whose portion is often the cup of bitterness. 
Indeed, I have ever found the Argentine desirous 
^ of helping those who seek advice and assistance, 
but he spurns the foreigner who degrades him¬ 
self and his country by acts of folly which w'ould. 
not be permitted in his native land. 

Englishmen often fall into the groat error of 
keeping themselves to themselves. Possibly this 
trait is engendered from birth and training by 
our insular position, but it is a great pity to 
carry it too far, for the Argentine people do 
appreciate the thoroughness of our countrymen, 
and are ready to welcome the right sort. We 
have taught the A^entines many of our national 
sports and games,s and they have entered into 
them with such thoroughness that the teachers 
often had to admit that the pupij has 
the, master.. ■ 

f m integral part of the 


education oE the Argentine family to-day, and it 
is quite general to find young children speaking 
fluently four or five languages. 

I could wish that those who have Argentine 
friends would insist upon their seeing, when in 
this country, some of the Englishman’s home 
surroundings; for hotel life, theatres, dinners, 
and music-halls arc all very well in their way, 
but to see the real inwardness of English life you 
must folloTV the Englishman to his country home. 
My experience is that the Argentine will always 
refuse an in\itatioii to your home at first, because 
of the trouble wdiich he believes you will be put 
to, but don’t take no ” for an ansW'er; simply 
make him come, and he will thank you after¬ 
wards for his experience of English home life. 

Just a word or tw^o, for fear I have left an 
impression that Argentina is the El Dorado 
which lies beyond the seas. There are such 
things as locusts, floods, droughts, and frosts in 
that country. 

•J%The first of these—^locusts—are indeed a 
plague which to-day it seems almost impossible 
to annihilate, for I have little faith in mm's 
attempts etieotually to stop or decrease this 
pestilence; on the other hand, Nature always 
seems to be on the alert to prevent an over¬ 
throw of the balance of things ; those who have 
spent theii* lives in the River Plate district have 
seen this appalling plague crushed by means 
which Nature, in her own good time, has thought 
fit to use. 

With regard to floods and droughts, these can, 
at least, be modified by men, and means are 
now being adopted to conserve the floods and 
render their waters available in time of drought. 

From frosts we seem powerless to defend our¬ 
selves, and it is only those whose work is in close 
touch with the growing and handling of crops 
who can fully appreciate the dvamage done by 
late frosts. 

No coimtry is free from drawbacks of some 
sort or another, and these troubles w'hich I have 
just mentioned will not prevent the forward 
march of progress in ATgentina. 

The Ghaiuman, in proposing a hearty vote of 
thanks to the author for his interesting and in¬ 
structive paper, and the series of remarkable 
cinematograph and lantern-slides with which it 
had been illustrated, said he had had business 
relations with Argentina for a number of years, 
but unfortunately, like rhany other Englishmen 
who had relations with ^the country, he had 
never had an opportunity of paying a visit' 4o* 
the Biver Plate. The author was very 
of bringing before the, British public the fa^t-that . 
in the Argentine there was an almost illimit- 
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able' field for British enterprise. At the present 
time some hundreds of millions of British capital 
were invested in the Republic, and it seemed 
probable that that amount would be doubled in 
the course of a very short period. During the 
last ten years the developments of the River Plate 
had been upon a colossal scale. He had recently 
read'“The Life of Sir Woodbine Parish,” a book 
which dealt with the early period of settlement 
in Argentina, going back to the beginning of the 
last century; and it seemed almost impossible 
to imagine that the country there described could 
be the same as that with which the author had 
dealt in his Paper. One hundred years had made 
a marvellous difference in the country, its growth 
in the last ten years being altogether extraordinary. 

The resolution of thanks having been unanimously 
carried, the meeting terminated. 


COTTON-GROWING IN FRENCH 
COLONIES. 

The French Colonial Cotton Association is 
meeting with much encouragement in its efforts 
for the cultivation of cotton in Senegal, Upper 
Senegal, and Dahomey. As yet the output o 
cotton in these colonies is not large, but the work 
of experimentation has been in progress only seven 
years. The area under cultivation and the yield 
have increased with each season, as the Association 
gradually extends its work and the natives become 
more and more familiar with the methods of 
preparing the soil and harvesting. In 1908 the 
crop was 780 bales, while in 1909 it increased to 
1,086 bales. In some of the French colonies 
irrigation is necessary, especially in Senegal, and 
possibly in Algeria, but in the rest of those vast 
Aincan regions controlled- by the French and 
British Governments the rainfall is sufdcient. 
With so much money being expended under the 
direction of experienced agents, and with an 
abundant supply of native labour, the predictions 
of those interested in the work appear reasonable, 
audit seems probable that in the course of time 
Africa will produce, outside of Egypt, several 
million bales of cotton each year. In the French 
Cotton Association’s report it is stated that in 1909 
the Association began the installation and equip¬ 
ment of two ginning plants, one at Noumea and 
the other at Richard-ToH. Each of these stations 
is supplied with a petroleum motor, two rotary 
gins, and a hydraulic press. In Dahomey the 
%vork is virtually completed. Two small hand 
machines have been sent to the Ivory Coast, and 
a new roller gin has b^n supplied to the station 
at ^l^hilippeville, Algeria. In tlie Sudan a new 
station has been installed at M’Psoba in the 
Koutiala region, which produces an importsmt 
quantity of cotton, and where it is expect^' 
fifty tons of fibre will be ginned thfe 
'Ex]^riments cqndnoi^ under the 


an Egyptian expert to determine whether cultiva¬ 
tion of cotton in Senegal with the aid of irrigation 
is possible, are thus referred to:—“Two hectares 
(about five acres) at the station were laid out, 
broken up, fertilized with farm manure and 
chemicals, and planted with several Egyptian 
and American varieties. At the same time ten 
hectares (about twenty-five acres) of the surround¬ 
ing laud were prepared. Trained oxen were scarce 
and the natives had to be taught how to cultivate 
the ground. The plant was normal but developed 
rather more rapidly than in Egypt. The crop 
reached full maturity. Some of it has already 
been shipped to Havre to be ginned. The yield 
is expected to be more than 1,100 lbs. to the 
nectare (approximately 450 lbs. to the acre). 
This compares favourably with what is done on 
the best fields in Egypt. One important result of 
the experiment will he the elimination of all 
varieties except the Mit Afifi and some Mississippi 
cotton in future experiments,” Results in the Sudan 
were entirely satisfactory. About 75,000 lbs. of 
cotton were exported to Prance in 1909, and of 
this 4,000 lbs. were produced by a native who 
co-operates with the French Colonial Cot bon 
Association. The rainfall during the season was 
satisfactory, and the yield at all stations in the 
territory was very good. A new ginning plant is 
to he established at Koutiala. The Sudan cotton 
is said to he of excellent quality, and sold in. 
France at a good price. Of Dahomey and the 
other colonies, it is said that, so far as the former 
is concerned, the results indicate a decided 
advance, inasmuch as the production is expected 
to reach 150 tons. The 1909 season was one of 
excellent rainfall, and the natives considerably 
increased their plantations of cotton in the cer¬ 
tainty that they would be able to sell their crops 
to the agents of the French Colonial Association. 
In the other colonies cotton cultivation continues 
to progress. In south-west Africa the British 
Goverjiment has been assisting in experiments 
which have been carried on with evident success 
for a number of years, covering a field vastly 
larger than that of the French. 


HOME INDUSTRIES. 

Protection and the Cotton Industry,—'Mx, 0. W* 
Macara is an acknowledged authority on the cotton 
industry, and he has just published a statement 
respecting the effect of Protection upon that 
industry which deserves careful study. Our pre¬ 
eminent supremacy un the neutral markets-r- 
Turkey, Persia, India, China, South America— 
which form the backbone of our export trade, is 
admittedly due to the low cost of production; and 
low cost of production is due not to low wages and 
long hours of labour—wages are higher and hours 
shorter, in Lancashire flhan in any <k>ltdn*mahu- 
faqturing district in world—but to An economical 

, Qn,.buila» aad Jiighiy; - 
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various processes of the industry, and to the fact 
that the many industries subsidiary to the cotton 
trade, and dependent upon it as their market, are 
themselves, under present circumstances, able to 
supply the cotton trade with their productions at 
the lowest cost. Assuming that the effect of a 
policy of Tariff Beform would be to raise by 5 per 
cent, only the cost of such materials as tools, 
timber, cement, glass, paint, leather and machinery, 
Mr, Macara puts the added cost of equipping a 
cotton mill of 80,000 spindles at £3,750, and the 
extra charge in working expenses at £613 a year, 
while a rise in such prices hy 10 per cent, would 
increase the first outlay to £7,600, and the annual 
working expenses by £1,226. A proportional added 
first cost and extra working expenses would be 
incurred for weaving sheds. For bleaching, the 
addition to the cost of production on a 6 per cent, 
rise in cost of huilding and materials Mr. Macara 
piute at 2^ per cent., and, on a 10 per cent, rise, 

6 per cent.; while in a printing and dyeing 
business employing a plant worth £50,000, a 5 per 
cent, rise in materials would mean an addition to 
cost of production of from £1,500 to £2,000 a year. 
In addition, there would be the rise in charges for 
railway carriage following on the general increase 
in the cost of living. What is the margin of net 
profit in the cotton industry ? Mr. Macara puts it 
at 6 per cent. only. If that is so, and Mr. Macara’s 
calculations as to the increased cost of production 
through Protection are trustworthy, the effect of 
the acceptance of Tariff Eeform would be in some 
branches of the cotton industry to extinguish 
altogether any return on the capital invested, and 
in others to reduce that return to so low a point 
that no new capital could he attracted to it. 
Assuming Mr. Macara to be correct in his figures, 
his conclusion that a protective system would be a 
death-blow to the cotton industry can hardly be 
contested. And on the cotton trade, and the 
trades related to it, depends a population of not 
less than 8,000,000 people—one in every ten in 
England and Wales. 

The Scottish Mineral-Oil Trade.—Eecently the 
Standard Oil Company made certain minor con¬ 
cessions with the ^ew of attracting the custom of 
contributors. Now the Scottish Oil Company 
have announced the increase of the allowance for 
returned barrels from 5s. to 5s. 3d. each as a 
counter concession. The days of the wooden oil 
barrel are probably numbered. Distribution by 
tank-waggon is steadily growing in favour with 
both wholesalers and retailers, it being recom¬ 
mended by its greater convenience, cleanlin^s, 
and economy. But certain vested interests seem 
to be blocking the way to a general adoption of a 
very desirable reform. 

Bke m thalast eighteen 

the price of'glycerine has risen over' 
cent., and laet week the highest price on 
touted, being a further advance 


of £6 per ton. This great rise in price affects 
many industries, and is said to be due largely to 
the scarcity of fats and oils from which glycerine 
is made as a by-product in the manufacture of 
soap, and the increased demand for glycerine for 
the manufacture of high explosives, great quan¬ 
tities of which are required for the construction 
of the Panama Canal and other great engineering 
works. 

The Boilermakers' Lock-out .—This lock-out con¬ 
tinues without any signs of early ending, and with 
great loss to all concerned. The men are said to 
be more determined than ever in their opposition 
to the terms of the York agreement, and it is said 
that there has been a substantial response to the 
appeal for funds to support them. But no response, 
however liberal, can do very much to alleviate the 
hardships caused by the lock-out. The boiler¬ 
makers have been getting ten shillings per week for 
fully-qualified members, but that can no longer 
be paid, and the boilermakers when at work are. 
amongst the best paid of artisans, earning from 
£3 to £6 per week. It is impossible to measure 
the loss already incurred by the shipbuilding 
industry owing to the lock-out. Many orders for 
new ships from foreign owners have been lost, and 
much repair work, and work under surveyors for 
classification purposes, has had to be sent to 
foreign yards. And of course it is not only the 
shipbuilding trade that is suffering. When the 
shipyards are idle many trades suffer. Now that 
the shipyard ironworkers have been idle for three 
months, woodworkers, painters, cabinet-makers, 
brass-founders and fi.nishers, plumbers and many 
others, are out of emplojTnent, and this necessarily 
restricts the several productive industries with 
which they are associated. Shopkeepers, too, both 
wholesale and retail are suffering. It is estimated 
that the dismissed members of the Boilermakers’ 
Society have lost in wages in the three months 
as much as half a million sterling, and quite 
possibly more, and this loss of wages is only a 
part of the loss in circulating medium in the 
form of wages, for the loss of wages in other 
branches of the industry hy consequent unemploy¬ 
ment must now he very heavy. And the effect of 
the look-out on the iron and steel industries is most 
serious, for in the neighbourhood of the ship¬ 
building districts at least 50 per cent of the pro¬ 
duction of the steelworkers is in shipbuilding 
material. 

Produce of Or<^s.—It appears from the Pre¬ 
liminary Statement showing the estimated total. 
produce and yield per acre of the corn, pulse, and 
. hay crops in Great Britain in 1910 that the wheat 
crop of the pr^ent year was much worse than 
in 1909, a foot that wHl surprise many. The 
average estimated yield per acre was only 31*10 
bushels' as against A3 *61 bushels in 1909, and 31*47, 
the average of the ten years 1900-1909. The 
>ore^, loo, shrsK^ from 1,734,236 to 
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Nevertheless the total production of wheat, while 
less than last year by about 600,000 (quarters, is 
above the ten years’ average, mainly in consequence 
of an increase of acreage in recent years. Barley 
is slightly above the average yield in Great Britain, 
but it is less than in 1909 by three bushels per acre. 
Oats are the best of the corn crops, with a yield 
per acre of over one bushel above average. The 
hay crop, both from arable and meadow land, is 
above the average by nearly 2 cwts. per acre in the 
one case and IJ cwts. in the other. Altogether, 
million tons of hay were grown this year as 
compared with less than million tons in 1909. 
The average annual production is about nine 
million tons. Another Preliminary Statement just 
issued gives the estimated total produce and yield 
per acre for the potato and root crops. The most 
striking feature of the latter return is the decrease 
in the acreage under potatoes. The yield per acre 
was slightly larger than in 1909, and 10 cwts. above 
the decennial average, but owing to the reduction 
in acreage the total crop is smaller by 200,000 tons 
than last year, and nearly half a million tons less 
than in 1908. The acreage feU from 3,674,458 to 
3,478,289 acres, but the shrinkage is almost entirely 
confined to England and Wales. 


CORRESPONDENCE. 

YERBA (OR MATE) TEA. 

In reference to the notice in the Society’s Journal 
of November 25th, I think it worth whUe to point 
ont that the “tea” is valuable to dyspeptics, from 
the almost entire absence of tannin. Also I have 
had independent testimony that it possesses a food 
value or sustaining power resembling that of the 
kola nut. The small stalks as well as the leaves 
are dried and ground more or less finely, but 
scarcely to the extent of pulverization. Another 
advantage is that it wiU bear re-infusion, or 
decoction. Milk is unsuitable; and to my taste 
the beverage is at its best with sugar and a small 
slice of lemon in the cup. 

The flavour is generally liked by Europeans after 
a few days^ use. John Byle. 


OBITUARY. 

Dobabjee Pestonjeb Oama. —Mr. Borabjee 
Pestonjee Cama died at his residence in Netting 
Hill on Wednesday, November 23rd, at the age 
, id 78. Mr. Oama became a member of the 
Society in 1871, soon after he settled in London, 
and in association with Mr. Ml H. Cama, Mr, 
K. B. Cama, and Mr. Badabhai Naoro|i, who 
still survive, established. the firm of Botnisf 
merchants which soon b^ame the 
firm in Loudon 


highly respected by his compatriots, and for many 
years past was considered the head of the Parsi 
community in London, He acquired considerable 
wealth, which he employed in many charitable 
works, including the building of the Gama Hospital ' 
for Women, Bombay, and was a liberal subscriber 
to the Masonic and other charitable institutions. 
He was the founder of “The Zoroastrian Fund,” 
now known as, “ The Parsi Association of Europe,” 
and to the last was one of its principal supporters. 
He was buried in the Parsi cemetery at Brookwood 
last Saturday, the 26th November. 

Alexander Bogbbs.— Sir. Alexander Bogers, 
late Bombay Civil Service, died at his residence 
in Glanricarde Gardens, Bayswater, on the 27th 
ult. He was appointed from Haileyhury in 1846, 
and, after serving in the Bombay Bevenue and 
Judicial Bepartment, he was appointed collector 
and magistrate successively at Broach, Ahmad^ad 
and Surat, In 1865 he became Bevenue and Police 
Commissioner, Northern Bivision, and in 1872 
Slember of Council, Bombay. He retired from . 
the Service in 1879. 

Mr. Bogers, who was well known as a Persian 
and Indian scholar, translated three modern 
Persian plays and “Yusuf and Zuleika.” He also 
edited the “Bostan” of Saladi, and wrote a 
“ History of the Land Revenue Settlement of 
Bombay.” He became a member of the Boyal 
Society of Arts in 1878. Since 1892 he served on 
the Indian Section Committee. He seldom missed 
a meeting of the Indian Section, taking part in the 
discussions on many occasions, and he contributed 
a large number of letters, mainly on Indian 
subjects, to the Journal. 

NOTES ON BOOKS. 

An Imperial Commonwealth. .By C. Reginald ' 

Enook, F.B.G.S. London: Grant Richards. 

3s. Qd. net. 

In February last Mr. Enoek read before the. 
Colonial Section of the Society a Paper entitled 
“ Imperial Colonial Development,” in which he 
proposed that each municipality or administrative 
unit in the United Kingdom should purchase or 
acquire by other means, a particular tract in 
the oversea states of the Empire, and that such 
districts should be developed as settlements for 
emigrants from the places with which they would 
be connected. The paper aroused considerable 
public interest and comment in the press. ■ As# it' 
appeared so recently in the Journal, it is hardl^ 
necessary to recapitulate its principal poih^. 
Mr. Knock is an engineer and a traveller who ^ 
has seen a great deal of the World, "e^eeMly 
of its less well-knewn parts,, md he Sas been 
:deeply impressed w|th the "ebntrasi between the 
■evererowd^^ state of,_,the »d the lauk 

of ©nrvi^onies. ■ Se al^.^ 
^' Irhe, in whaeh«. 
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various colonial governments bid against one 
another for desirable immigrants, and give away 
to persons of all nationalities vast tracts of land 
which, he contends, are the birthright of the 
British alone. 

In the present volume these various points are 
developed at length. Perhaps the chief addition 
is the last chapter. Here he describes the “ Com¬ 
monwealth Council,” which he proposes, as an 
Expert Chamber to undertake “ the systematic 
and scientific conservation and development of 
* the resources of the Empire for the benefit of its 
people.” It is to consist of representatives of 
various public bodies possessing expert knowledge 
of the country, c.g,, the learned societies, steam¬ 
ship and railway companies, banks, etc.—“ in brief, 
every constituted body of importance should send 
its delegates, and all should draw professional fees.” 
The first task of this body “ would he a scientific, 
pracfical tabulation of the land and other resources 
of the whole Empire. That being done, the 
principle advocated here of the allotment of areas 
of fertile colonial territory to organisations of 
ratepayers, or of municipal authorities, or both, 
would be brought forward actively. Every en¬ 
couragement and stimulation would be given for 
the formation of these, and as far as were desirable 
the way pointed to the raising of the working 
capital. The machinery for the semi-penal control 
of the ‘unemployables’ as outlined in another 
chapter would be mged. The tabulation of the 
capabilities and defects of the‘ home population 
would run hand in hand with the organisation 
and development of the Imperial resources.” 

Mr. Enoch writes with much enthusiasm in 
setting forth his scheme, which, whatever may 
be urged against it, cannot be said to be lacking 
in originality and boldness. 

Alphabets Old and Hew. By Lewis F. Day. 

Third Edition,revised and enlarged. London: 

B. T. Batsford. 6s. net. 

. The third edition of the late Mr. Day’s volume 
contains no fewer than two hundred and twenty- 
four alphabets, ranging from the earliest period to 
the present day. They are disposed as far as 
possible in chronological order, with a descriptive 
list giving the sources from which they were 
obtained, and they are followed by a collection of 
ancient numerals and some fifty examples of amper¬ 
sands. An introductory article, entitled “ Art in 
the Alphabet,” contains an interesting historical 
account of the development of lettering to guide 
the student in his own further experiments in 
design. A considerable number of modern examples 
, are included, among the designers being Mr. Walter 
Orane, Professor Selwyn Image, Mr. Walter West, 
Professor Beresford Pite, tod the author himself. 

. The work has been carried out with that artistic 
, care and completeness which characterised all; 
V;- that Mr. Day undertook, and it should prove of 
value tQ, architect, sculptors, designers,, 
^^^^gtsmen, aM art-wo*kers generally. 


GENERAL NOTES. 


The Australian Dried Fruit Trade. —Accord¬ 
ing to the American Consul at Melbourne, the 
production of currants in South Australia and 
Victoria in 1909 amounted to 36,378 cwts., and the 
quantity of oversea fruit cleared for home con¬ 
sumption, duty paid, was 54,162 cwts., so that 
approximately the total home consumption was 
90,540 cwbs. In the 1910 season the local produc¬ 
tion in South Australia and Victoria reached 63,460 
cwts., so that it would appear that imports of 
about 27,080 cwts. of foreign frnit would suffice, as 
compared with 54,162 cwts. imported in 1909. 
Thus the gain in local production is an important 
factor, especially as the crop oversea is reported to 
be short. It should he noted that the duty-paid 
clearances of oversea fruit in 1909 were larger than 
usual. The production of all raisins in Victoria 
and South Australia in 1909 was 97,543 cwts., of 
which 7,602 cwts. were exported, and about 2,000 
cwts. used for distilling, leaving a net local supply 
for the market of 87,941 cwts. To this has to be 
added 8,199 cwts., mostly sultanas, oversea fruit 
cleared, duty paid. Apparently, therefore, Aus¬ 
tralia’s requirements for consumption in 1909 was 
96,140 cwts. In the 1910 season the production of 
raisins in Australia was 108,852 cwts., so that 
apparently there was a surplus of about 12,712 
cwts. But there have been shipments to Hew 
Zealand, and imports of foreign fruit to he con¬ 
sidered. The figures of production of the two 
classes of-raisins in the two principal States for 
the 1910 season were:—sultanas, Victoria, 49,810 
cwts.; South Australia, 11,296 cwts.—total, 61,106 
cwts. Other raisins:—Victoria, 31,234 cwts; South 
Australia, 16,512 cwts.—total, 47,746 cwts. 

A Hew Fuel nor the Sudan. —The Berlin 
correspondent of the Tiyms sends some interesting 
particulars of the trials recently carried out at the 
Christoph Friedrich Works at Merseburg, and by 
Messrs. R. Wolfi at Magdeburg, in connection with 
a new fuel which it is proposed to manufacture 
from the rank growths of reed on the upper 
reaches of the White Hile, locally known as 
“Sudd,” These reeds extend over an area esti¬ 
mated to cover some 35,000 square miles, and the 
Government have to maintain dredgers to keep 
channels open through the morass. For some 
200 miles it is impossible to secure fuel of any 
kind, as the river channel has no hanks, and the 
dredgers are dependent for their coal supply on 
Khartum. The present price of coal, or coal 
briquettes, at Khartum is about 66s. a ton, while 
wood is little cheaper. “ It is now proposed to con¬ 
vert the Sudd itself into briquettes, which can be 
used as fuel. The Sudd will he cut close to the 
water level by a machine carried on a boat, 
which is being specially constructed. It will he 
chopped in this machine and passed into barges, 
from which it niust b,e transferred to a station 
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on shore, After a short period of drying the 
chopped reads will be put into machines, called 
disintegrators, by which they will be ground 
into loose chaff. From the disintegrators the 
material will, be automatically fed into briquetting 
machines, by which it will be compressed into 
the form of briquettes similar in shape and cubic 
capacity to brown coal briquettes. The machinery 
employed is simple, with the exception of the 
briquetting machines, in which a high compres¬ 
sing power is required. It is proposed to instal 
machines capable of dealing with fifty tons of fuel 
a day. • No foreign binding material will be em¬ 
ployed, so that when the initial plant has been 
installed it is hoped that the expenses for the 
transport of material will be very small. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday/ evenings, at 8 o’clock :— 

December 7.—Yaughan Cornish, D.Sc., P.G.S., 
F.C.S., “ The Panama Canal in 1910.” Sir William 
H. White, K.C.B., F.E.S., will preside. 

December 14. — Eeginald A. Smith, B.A., 
F.S A., A New Yiew of Roman London.” George 
Laurence Gomme, F.S.A., will preside. 


Indian Section. 

Thursday afternoon, at 4.30 o’clock :— 
December 15.—Robert Fellowes Chisholm, 
F.R.I.B.A., P.S.A., “The Taj Mahal and its Rela¬ 
tion to Indian Architecture.” Sir William Leb- 
Wabner, K.O.S.I., Chairman of the Indian Section 
Committee, will preside. 


J. C. Medd, “ The Dutch Labour Colonies.” 

Cyril Davenport, “Illuminated Maiinscripts.” 

George A. Stephen, “ Modern Machine Book¬ 
binding.” 

Professor J. Wertheimer, B.Sc., B.A., “Water- 
Finders.” 

Captain A. J. N. Teemearne, “ Some Nigerian 
Head-Hunters.” 

Hon. Sir Richard Solomon, K.G.B., KG.M.G., 
KC.Y.O., K.G., M.A., High Commissioner for the 
Union of South. Africa, “ South Africa before and 
after the Union.” 

P. Douglas Osborne, M.Inst.M.M., “The Tin 
Resources of the Empire.” 

Reginald Murray, “ Indian Banking.” 

B. A. Leslie Moore, I.C.S. (retd.), “ Indian 
Superstitions.” 

Captain R. Muiehead Collins, C.M.G., “ Aus¬ 
tralia and her Resources.” 

Prank jM. Andrews, “ Architecture in America.” 

Arthur Charles Davis, P.C.S., Assoc.Inst.G.E., 
“ The Manufacture and Testing of Portland 
Cement.” 

George B. HjsariNG, “ Art Education in Jewellery 
and Goldsmithing.” 

Colonel Charles Edward Cassal, Y.D., F.I.C., 
“ The Adulteration of Pood.” 

Dr. Leonard Hill, P.R.S., “ Caisson Sickness 
and Compressed Air.” 

Sir WiLLUM Abney, K.C.B., D.C.L.. D.Sc., 
P.R.S., “ The Quantitative Measurement of Colour- 
Blindness.” 

HiL Williams, M.I.Mech.E., M.I.E.E., “ Beet 
Sugar Factories.” 

Noel Heaton, B.Sc., P.C.S.,“The Production 
and Identification of Artificial Gems.’^ 


Indian Section. 


C.4NTOR Lectures. 

Monday Evenings, at 8 o’clock :— 

Charles R. Darling, A.R.C.Sc.I., F.LC., 

“ Industrial Pyrometry.” Four Lectures. 

Lecture III,— December 5. —^Laws of resistauce 
to electricity—Siemens’ resistance pyrometer— 
Oallendar’s pyrometer—Principles of resistance 
measurement—Temperature indicators for resis¬ 
tance pyrometer—Callendar’s recorder—Northrup’s 
- recorder—Special uses and limitations of resistance 
pyrometers. 

Lecture IY.— December 12.—Radiant energy— 
The “fourth-power” law—Laws of Wbin and 
Planck—The P4ry radiation pyrometers and indi¬ 
cators—The Holborn-Eurlbaum optical pyrometer 
—^Wanner’s pyrometer—Other optical pyrometers 
—Special uses of radiation pyrometers in pottery 
manufacture and work at very high temperatures. 


Thursday afternoons, at 4.30 o’clock:— 

January 19, February 9, March 16, April 27, 
May 25. _ 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 

January 31, February 28, April 4, May 9. 


Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

Frederick Wedmore, “Etching”: 1. “The 
Old Masters ; ” 2. “ Modern Etching.” Two 
Lectures. 

January 23, 30. 

Professor Adrian J. Brown, M.Sc., “ Brew¬ 
ing.” Four Lectures. 


Papers to be read after Christmas:— 

Horace M. Wyatt, “ Motor Transport in Great 
Britain and the Colonies.” 

Philip Joseph Hartog, M.A., 
nations and baring on Nati'onk ■ 


February 6,13, 20, 27. 

Professor J. A- Fleming, M.A., D.Sc., 
“ Applications of Eledrio Heating,” 
^ Font \ ^ 

* 'J;,' 
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Alfred E. H. Tutton, M.A., D.Sc., F.R.S., 
Bock Crystal: its Structure and Uses.” 
Four Lectures. 

May 1, 8,15, 22. _ 

Juvenile Lectures. 

Wednesday evenings, January 4 and 11,1911, 
at 5 o’clock:— 

Professor Arthur Mason Worthington, C.B., 
M.A., F.E.S., “A Study of Splashes, conducted 
by the aid of Instantaneous Photography.” 
Two Lectures. 


MEETINGS FOR THE ENSUING WEEK. 


Mosbay, 

c 


BEcmiBEB 5...EOYAL SOCIETY OF ARTS, 
.Toim-street, Adelpbi, W.C., 8 p.m. (Cantor 
Lecture.) Mr. C, R. Darling, “Industrial Pyro- 
inetry.” (Lecture III.) 

Famiers’ Club, Whitehall Rooms, Whitehall-plaee, 
S.W.jCp.ni. Annual General Meeting. Paper on 
“ Sugar Beet.” 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Alonthly Meeting. 

British Academy (in the Theatre, Burlington House, 
W.), 6 p.m. The Very Rev. George Adam Smith, 
“The Early Poetiy of Israel in its Physical and 
Social Origins.” (Lecture II.) 

Engineers, CaxtonHall, Westminster, S.W., 7.30 p.m. 
Mr. E. Brown, “The Working of the Road Develop¬ 
ment Act, 1909.” 

Chemical Industry (London Section), Burlington 
House, W., 8 p.m, 1, Mr. Puran Singh, “ The Ana¬ 
lytical Constants of Shellac, Lac-resin and Lac- 
wax.” 2. Messrs.. W. P. Dreaper and A. Wilson, 
“Theory of Dyeing: Resolution after Treatment 
with Acids, etc.” 3. Mr. A. Kesava Menon, “Some 
Indian Oils and Fats.” 

Geographical, Burlington-gardens, W., 8.30 p.m. 
Mr. J. Howard Reed, “ The Geographical Aspects 
of the Problem of Empire Cotton Growing.” 

British Architects, 9, Conduit-street, W,, 8 p.m. 
Mr. R. Blomiield, “ Pierre Lescot and Jean 
Goujon.” 

London Institution, Finsbury-eircus, E.O., 5 p.m. 
Mr. Oscar Browning, “ The Study of History.” 

Engineers, Cleveland Institute of, Corporation-road, 
Middlehorongh, 7.30 p.m. Professor W. A. Bone, 
“The Present State of Science on Gaseous Ex¬ 
plosions.” 

London Chamber of Commerce, Oxford-court, 
Cannon-street, E.C., 2,30 p.m. Major E. H. M. 
Le^ett, “Trade Prospects in British East Africa 
and Uganda.” 

East India Association, Caxton Hall, Westminster, 
B.W., 4 p.m. Mr. R. A. Leslie Moore, “India and 
Tariff Reform.” 

TaESPAV, Dkcehbbr 6...Civil Engineers, 25, Great George- 
street, S.W.,8 p.m. Discussion on Mr. H. K. G. 
Bamber’s Paper, “Portland Cement, and the 
Question of its Aeration.” ~ 

Aeronautical (at the Royal Society Asts, 
John-street, Adelphi, W.C,), 8 p.m. Mfi W. H; 
Dines, “ThePmetical AppKc^jon<ff^eleOf'qdie^ 

" to'Aeronautics.” ; , 

V. Phot<^raphic, 35, '8 'p.m.' 

V’:W'. H. Smit^ k Pl^tinotype 

■' ' ' and'r •' ' 

“ twe,'^ 

dt 

aMI . 



Wednesday, December r...R0YAL SOCIETY OF ARTS, 
Jolm-street, Adelphi, W.C., 8 p.m. Dr. Vaughan 
Cornish, “The Panama Canal in 1910.” 

Geological, Burlington House, W., 8 p.m. 

Royal Agricultural, Agricultural Hall, Islington, N., 

3 p.m. Annual General Meeting. 

British Academy (in the Theatre, Burlington House, 
W.), 5 p.m. The Very Rev. George Adam Smith, 
“The Early Poetry of Israel in its Physical and 
Social Origins.” (Lecture HI.) 

Public Analysts (in the Chemical Society’s Rooms, 
Burlington House, W.), 8 p.m. 1. Messrs. Edward 
Calieii and Harry F. V. Little, “On Fischer’s 
Modification of Volhard’s Method for the Estinm- 
tiou of Manganese, and its Comparison with other 
w’ell-kuown Methods.” 2. Messrs. Edward Russell 
and T. R. Hodgson, “ Note on the Composition of 
British Wines.” 3. Dr. E. Knecht and Mr. E. 
Hibbert, “ A new Volumetric Process for the 
Estimation of Tungsten.” 4. Dr. E. Knecht and 
Mr. F. W. Atack, “ A new Volumetric Process for 
the Estimation of Molybdenum.” 5. Mr. H. Droop 
Ricluiiotid, “The Degree of Acciuacy with w'hicli 
the Proteins of Milk can be estimated by the 
AldehydeMethod.” 6. Mr. EdwardHinks, “Noteon 
Gorgonzola Cheese.” 7. Dr. E. H. flankin, “Tests 
for Cocaine and certain Cocaine Substitutes.” 

United Service Institution, Whitehall, S.W., 3 p.rn. 
Rev. Dr. Belcher, “ The American War of In¬ 
dependence, with special reference to the Ex¬ 
pedition from Canada in 1777.” 

Entomological, 11, Chandos-street, W., 8 p.m. 

Royal Archicological (at the Society of Antiquaries, 
Burlington House, W.), 4.30 p.m. Rev. Dr. J. 
Charles Cox, “The Assize Rolls and Coroner’s 
Rolls of Yorkshire as illustrating the Abjuration 
of the Realm by Sanctuary Seekers.” 

Sanitary Engineers, 120, Victoria-street, S.W., Sp.m. 
Mr. G. W. Chilvers, “The Mechanics of Municipal 
and Sanitary Engineering." 

Engineers, Junior Institution of, Caxton Hall, West¬ 
minster, S.W., 7.30 p.m. Mr. L. W. J. Costello, 
“Law Relating to Engineering.” (Lecture V.) 

Thursday, December 8....Brewing, Institute of, Midland 
Comities Section, White Horse Hotel, Birming¬ 
ham, 8 p.m. Mr. J. O’Sullivan, “An Improve¬ 
ment in the Method of Malt Analysis.” 

Royal, Burlington House, W., 4.30 p.m. 

Antiquaries, Burlington House, W., 8.30 p.m. 

Auctioneers, 34, Russell-sqiiare, W.C., 7.45 p.m. 
Mr. W. Bridgman, “Auctioneering in Rhodesia,” 

London Institutij^n, Finsbury-circus, E.C.,. 6 p.m 
Professor Vivian B. Lewes, “ Smoke and its Pre¬ 
vention.” V 

CameraCIub, 17, John-street, Adelphi, W.C., 8,30p.m, 
Mr. W. S. Rqutledge, “With a Prehistoric 
People.” 

Electrical Engineers, Victoria Embankment, W.C., 

8 p.m. SlrK Hadfleldand Professor B. Hopkin- 
son, “The Magnetic Properties of Iron and its 
Alloys in Intense Fields.” 

Friday, Dbcbmbbr 9...IUuminating Engineers (at the 
Royal Soctffer of arts, John-street, Adelphi, 
W.C.), 8 p.m. Professor E. W. Merchant, “ Recent 
Progress in Electric Lighting,” 

Water Engineers (at the Geological Society, Burling- 
"ton House, W.), 2 p.m. Discussion on paper by 
Mr. E- Young Harrison, “The Wellingborough 
Waterworks.and Softeni^ Plant.” 

Astronemicali Burlington House, 5 p.m. 

Saturday, DisoisjiBER l(>...WaterEngiDeers(at the Geological 
Society, Burlington House, W.), 10,30 p.m. 1, Mr. 
S- C.'Ghapman, “ Gauging and Recording the Flow 
ol Stream” 2. Mr. F, Graham Fairbank, ‘“ (Che 

• Advantages of Oo-operatioh in Rural Water* 
Supplies,” 3, Mr, Leslie C, Walker, “ The Ejimi- 
nat%% eff Chlorine on the Bacteria of a River 
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NOTICES- 


NEXT WEEK. 

Monday, December 12feli, 8 p.m. (Cantor 
Lecture.) Charles R. Darling, A.R.C.So.I., 
F.I.C., ‘‘ Industrial Pyrometry.” (Lecture IV.) 

Wednesday, December 14th, 8 p.m. (Ordi¬ 
nary Meeting.) Reginald A. Smith, B.A., 
F.S.A,, “A New View of Roman London.’’ 
George Laurence Gommb, F.S.A., will preside. 

Thursday, December loth, 4.80 p.m. (In¬ 
dian Section.) Robert Fellowes Chisholm, 
F.R.I.B.A., F.S.A., ‘’The Taj Mahal and its 
Relation to Indian Architecture.” Sir William 
Lee-Wakner, K.C.S.I., win preside. 

Further details of the Society’s meetings will 
be found at the end of this number. 


CANTOR LECTURES ON “INDUSTRIAL 
PYROMETRY.” 

On Monday evening, the 6th inst,, Mr. 
Charles R. Darling, A.R.C.Sc.I., F.LC., 
delivered the third lecture of his course on 
‘‘ Industrial Pyrometry.” 

The lectures will be published in the Jotirnal 
during the Christmas recess. 


CANTOR LECTURES ON “TH? ART 
AND HISTOJIY OF BRITISH 
LEADWORK.” 

The Cantor Lectoes on “ The Art and History 
of British Lead work,” by Mr. Lawrence Weaver, 
F.S.A., have been reprinted from the 
and the pamphlets (price one shilling) can be 
obtained on applica^tion to the 


Society of Arts, John-street, Adelphi, London, 

W.C. 

A full list of the Cantor Lectures, which have 
been published separately, and are still on 
sale, can also he obtained on application to 
Secretary. 


JUVENILE LECTURES. 

The usual short course of lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January 4th and 11th, 
at 6 o’clock, by Arthur Mason Worthington, 
C.B., M.A., F.R.S., Professor of Physics in the 
Royal Naval Engineering College, Devonport, 
on “A Study of Splashes, conducted by the aid 
of Instantaneous Photography.” 

Each Member is entitled to a ticket admit* 
tihg two children and an adult. 

A sufficient number of tickets to fill the 
room will be issued to Members in the order 
in which applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


COLONIAL SECTION COMMITTEE. 

A meeting of the Committee of the Colonial 
Section was held on Tuesday afternoon, the 
6th inst. Present 

Lord Blyth (Chairman of the Committee) in the 
Chair, Sir John Cameron Lamb, O.B., C*M.G. 
(Chairman of the Council), Byron Brenan, 

Richard Ernest Broiinger, Hon. Sir John A. Oock- 
burn, K.C.M.G., Edward Dent, Hon.^Sir OMrles 
W. Fremantle, KC.B., Robert Kaye Gray, 
Alexander Sirens, Sir William Treaehei:, 

K.O;M.G., with Sir Henry Trueman Wood, Seere- 
the Society, and S. Digby, GJkE., S^retary 
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The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY* 


COLONIAL SECTION. 

A Meeting of the Colonial Section was held 
on Tuesday, November 29th, Admiral Sir 
Feederick George Denham Bedford, G.C.B., 
late Governor of Western Australia, presiding. 

r 

The paper read was— 

THE PBOGRESS AND PROSPECTS OF 
fflNING IN WESTERN AUSTRALIA. 

By A. Montgomery, M.A., F.G.S., 

state Mining Engineer of Western Australia. 

In coming before you to-night it is my pleasing 
duty first to acknowledge the great indebtedne&s 
^ of the State I have the honour to represent—^and 
of myself personally—to the Royal Society of 
Ai'ts, in affording this opportunity of addressing 
an audience in the heart of the Empire on the 
subject of the mining industry of a member of 
the Imperial body so distant as Western Aus¬ 
tralia. It is very appropriate that such a subject 
should be dealt with before the Royal Society of 
^ Arts, for is not raining one of the foundations 
of aU the arts and manufactures, one of the great 
prime industries at the root of aU our commerce, 
one of the most necessary essentials of our civili¬ 
sation ! The physical wants and needs of man¬ 
kind are many, but the provision for all of them 
' rests fundamentally and first of all upon obtain- 
- ing food and the raw materials of manufactures, 
and among the latter it takes more than a little 
reflection before one can realise adequately and 
fully the enormous importance of the materials 
which are extracted from the earth by processes 
of mining. Without metyls and minerals civi¬ 
lised life is impossible, and it is as much a neces¬ 
sity of the world’s prosperity that the mining 
Industry should be in a healthy and flourishing 
condition as that the food supplies should be 
; adequately provided, for. It is a notewoHhy 
that there k mtion or state in 

not "depend very greatly 
as thse foundation df ite 
smany ■ of the 
examines. How futile, then, ft 


investment, and to look upon it, sagely, as being 
of such a nature that no prudent business man 
will concern liimseK with it! Willy-nilly, it will 
concern him sooner or later if neglected, for it 
lies beneath all his carefully-reared industrial 
structures, and can no more be neglected with 
impunity than the maintenance of the supplies 
of food or clothing for the population. Both are 
equally elementary necessities. This view of the 
position of mining is doubtless a commonplace 
to many here present, but it is n<jt entirely 
useless to repeat well-known elementary prin¬ 
ciples from time to time, and the absolute 
necessity for the maintenance of an active mining 
industry as the base of industrial prosperity 
seems so often to be overlooked that I may, 
perhaps, be forgiven for insisting on its -vital 
importance. 

The State of Western Australia, like all the 
other States of Australia, has owed its fii’st great 
advance towards industrial importance to its 
mineral wealth, its gold discoveries attracting 
population and providing means whereby the 
country has been opened up for more permanent 
settlement. Other industries have followed, 
greatly encouraged in their inception by the 
excellent local market afforded by the goldfields, 
until one frequently hears now more said about 
the opportunities of settlement upon the lands 
of the State, and of engaging profitably in pas¬ 
toral and agricultural pursuits, and in fruit- 
grooving, than of those for mineral development. 
This is quite in the natural order of things, as 
has been exemplified previously by California, 
Victoria, South Australia, and many other coun¬ 
tries, and if it were my province to do so here 
to-night, it w^ould be a pleasure to lay before you 
some facts as to the immense progress recently 
made in our State in wheat and fruit-growing, 
and farming and pastoral pursuits of all sorts, 
and to point out with all the enthusiasm at my 
command the excellent opportunities for settle¬ 
ment on the lands of Western Australia^.which 
are open to any people of this cmmtry who ixiay 
be desirous of trying their fortune in other 
lands. That subject, however, I must leave to 
some of my friends, and confine myself now to 
consideration of the mining position in the State; 
But first let me repeat a f$w general facts about 
the Country, in order to enable those present 
who mptj know nothing about it to realise some¬ 
what better the leading conditions under which 
mining is carri^ on. 

W^tem Amtmlia is a vast countyy, jus% ^ 
, described as one of'‘magnificent distances;^*. II: ?; 

^ ' ' ' ; ' , i-' 
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comprises 975,920 (or nearly a million) square 
miles, and extends over twentj^’-one degrees of 
latitude, the north part being within the tropics 
(in 14° south latitude) and the south approach¬ 
ing the cooler portion of the temperate zone (in 
35° south latitude). The climate, therefore, is 
very different in different parts of the State. 
There is a good rainfall along most of the west 
coast, averaging thirty to forty inches annually, 
‘ but as we go inland it decreases, and on about 
57 per cent, of the area of the State the annual 
rainfall is under ten inches. Sub-arid conditions, 
therefore, prevail in a large portion of the in¬ 
terior, and provision of permanent supplies of 
fresh water becomes a first necessity of settle¬ 
ment. In the summer months the shade tempera¬ 
ture often rises to over 100°P., and in the tropical 
parts of the country there is naturally a high 
average annual temperature, but south of the 
tropics for the greater part of the year the 
climate, though warm, is not by any means 
excessively hot, and in winter it is often quite 
cold, with occasionally frosts at night. The dry¬ 
ness of the atmosphere enables people to endure 
a much higher temperature without discomfort 
than is possible in more humid regions. On 
the whole, the climate of sub-tropical Western 
Australia must be regarded as an exceedingly 
pleasant one, and even within the tropics 
it has been found that Europeans can live 
and work with much comfort and excellent 
health. 

There are no high ranges in Western Australia, 
the altitude of its highest portion being only 
about 4,000 feet. The greater part of the interior 
of the country consists of plains 1,000 to 
1,500 feet above sea-level, broken by low^ ridges 
and island-like low^ hills. Over the main portion 
of the central and eastern goldfields there are 
very few outstanding ranges of MUs of any 
magnitude, but from Peak Hill northwards the 
country becomes much more hilly, and distinct 
mountains of some altitude are often visible. In 
the south of the State also there are some fairly 
high and steep mountain ridges. There is, how¬ 
ever, no great range sujBficient to form a source 
of permanent rivers, and, except in the north- 
w-est and south-west regions, w'here there is a 
good rainfall, running streams are unknovm 
except during rains.* The plains are generally 
. very flat basins dipping towards depressions 
occupied by ^It lakes and saline clay pai^. 
On th^ edges of these plains there, are very often 
precipitous escarpments ten to fifty or more jfeet 
high, known loc^ly as l^eakaway%” 


plains were the bottoms. At the top of the 
escarpments w^e frequently come on small 
plateaux, often very level, wbich are relies of an 
older marine plain, and on these there are fre¬ 
quently sand dunes, fringing the old lake basins. 
In the lake-basins the bed-rock is often at a very 
shallow depth beneath the surface, or even out¬ 
cropping, but frequently it is covered with 
detrital material to considerable depths, many 
wells being sunk seventy to eighty and even over 
one hundred feet before reaching the bed-rock. 
It is plain, therefore, that in those old lake basins 
there has been a great deal of levelling up of old 
hollows in the bed-rock with detrital materials. 

In the districts of the south-west portion of 
the State, w'here there is a fairly good rainfall, 
there are extensive forests of heavy timber, g^d 
more inland there are still good timbered belts, 
which provide excellent firewood and mining 
timber for the mines. In the Murchison and 
Mount Margaret districts, however, the heavier 
eucalyptus timber is replaced by small trees 
(“ mulga ’’), which supply good firewood and 
make useful but not first-class mining timber. 
StiU fui'ther north the country becomes very 
open, and is covered with various varieties 
of grass and spinifex, forming good pastoral 
country. In these parts of the country it is often 
very difficult and expensive to procure mining 
timber and firew^ood, the trees being confined to 
narrow' belts along the main watercourses. The 
country is, as a rule, remarkably easy to traverse, 
there being little or no difficulty, other than that 
of obtaining water, in taking vehicles over it in 
any direction without having to make roads. 
The “ bush ” is very open, and can often be 
traversed quite readily in a buggy, or even, in 
a good many places, in a motor-car. This ease 
of getting about explains at once the extra¬ 
ordinary way in which the goldfields were over¬ 
run by prospectors within the first ten years of 
the gold discoveries. It also explains why it is 
possible to lay down railways for not much over 
£1,500 to £1,800 per mile. 

Gold and other minerals are foxind more or 
less all over the explored portions of Western. 
Australia, the principal metallic minerals being 
gold, tin ores, copper ores, lead ores, and iron 
ores, while coal is the most important 
metallic mineral. The metallic mine^ra^ occur , 
in very old i^eouq and sedimentary^' 

^Ic^cal age of which is not. yet-detenwbriS'„ 
beyond that it is ■ pretty certain* 
ol „Aem are .older.-than'' ' 

Bj®® ® 8-Twy owj|des . 
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intrusives, mail}" of which have become con¬ 
verted into schists, and w^hich may be roughly 
grouped together as the auriferous greenstones. 
Breaking through these there are great granitic 
intrusions, which, in turn, have been pierced by 
later dykes, both acidic and basic, of different 
ages. In this great series of old rocks there are 
doubtless both sedimentary and igneous products 
of many different ages, the relations of which to 
one another have not yet been worked out. 
Lying unconformably on these oldest rocks, wo 
find here and there throughout the country small 
patches of a younger but still extremely old 
formation of sedimentary slates and schists 
(known as the Mosquito Creek series), and appa¬ 
rently of later date than these are the-fossiliferous 
Cgymbrian beds of the northern part of the State. 
In the north also we have a large development 
of Devonian rocks, and in the north and west 
considerable areas of permo-carboniferous strata. 
In the most southerly of these last the Collie 
Collieries have been opened up. The occurrence 
of patches of cretaceous marine strata and 
tertiary to recent limestones in widely-separated 
parts of the State shows that much subsidence 
and elevation of the country must have gone on 
since the coal measures were laid down, and 
numerous physiograpbical and geological con¬ 
siderations have led me to the conclusion that 
the country owes the present shape of its surface 
very greatly to the fact of its having been wholly 
or in great part submerged beneath the sea 
within post-tertiary times. 

This very incomplete sketch of the geological 
liistory of the country may serve to assist in 
comprehending some of the features met with in 
mining in it, especially for gold. Except for 
coal, phosphate rock, gypsum, salt, bauxite, and 
some few other minerals, and when considering 
the distribution of alluvial gold and tin ore, we 
inay.put to one side, from a mining point of view, 
all the coxmtry occupied by the strata of later 
date than the Devonianq)eriod, In the Devonian 
system we have a very interesting series of 
auriferous conglomerates (the Nullagine con- 
gljomerates), which are in many respects closely 
analogous to the “ bankets ” of South Africa, 
and it is interesting to note that in these beds 
the. gold is pretty certainly of alluvial origin, 
derived from. the erosion of the underlying 
Mosquito Creek and auriferous greenstone series, 
l«>th of which te^m with auriferous veins. The 
Devonian and later strata are comparatively 
cmmpleci, by erogenic movements, and 
t,';;i|;iaftyi'-e^yidence of ever being pene- 
and it seems yery clear 



that the period of formation of the mineral 
veins in the older rocks was long anterior to the 
Devonian, and probably also to the Cambrian 
period. x411 the pre-Cambrian strata, whether 
igneous or sedimentary, are greatly plicated and 
contorted, the axes of folding running north- 
north-westerly in the southern part of the State 
and north-easterly in the northern, conformably 
with the general direction of the western coast¬ 
line. The complex of ancient intrusive and 
metamorphic rocks in which the mineral veins 
occur, and which we now find at surface, werf‘, 
doubtless once deep in the base of a rising 
region, probably forming a mountain chain like 
the Swiss Alps or the Cordilleras of South 
America. There is much reason to regard it as 
most probable that the quartz veins carrying 
the gold and minerals were of very deep-seated 
origin, most of the vein stuff being really more 
or less sheared country rock transmuted into 
quartz by metasoniatic change. Most probably 
they are the result of pneumatolytic processes 
operating-T-very likely more or less in connection 
with volcanic activity—during the period of 
mountain-forming movement, which was cer¬ 
tainly mainly pre-Devonian and probably pre- 
Oambrian. 

The principal gold discoveries may be ai’ranged 
in belts as shown in the map exhibited, which 
was kindly lent to me by our Covernnieut 
geologist, Mr. A. C. Maitland, F.G.8. These 
correspond very wtdl in direction with tliat of 
the general axes of folding of the oldest strata. 

It is noteworthy that the main granitic areas 
have so far been found to contain few mineral 
veins, and that the latter are usually in the 
greenstone sclusts and dioidtic intrusives not far 
from the contacts with the granite. When 
payable nuneral veins have been found in the 
granite they have in almost all cases been quite 
close to the greenstone contacts. Many of these 
contacts have probably been lines of very severe 
faulting movement, the greenstones along the 
contact being very much sheared and foliated, 
and the granite being also in some cases con¬ 
verted into scliist, which a short distance away 
soon merges into gneiss and granite. 8ome of 
these shear zones along the granite contacts arc 
of great length and persistency, one passing 
through Southern Cross,<^ for example, being 
traceable for over sixty miles at least, and they 
are very notable as containing several important 
mines, and very numerous smaller auriferous 
veins.' 

The oMoial records of mineral exports from , 
Western Australia, oomihence in 1S50, when^^ r* 
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small quantity of lead ore was exported from 
the Northampton mineral field, and three years 
later a small amount of copper ore is found 
among the exports. Ores of these metals con¬ 
tinued to be the principal mineral production for 
many years, copper mining at Northampton 
reaching its zenith in 1864 and lead mining in 
1877. Exports of gold are first recorded from 
Enmberley in 1886, folioAved by Pilbara and 
Yilgarn in 1889 ; Ashburton and Murchison in 
1891 ; Diihdas in 1893 ; -Coolgardie in 1894; 
North Coolgardie, North-east Coolgardie and 
East Coolgardie in 1896; Peak Hill, Yalgoo, 
East Murchison, Mount Margaret, and Broad 
Arrow in 1897; Gascoyne and Donnybrook in 
1899 ; and Phillips River in 1902. Exports of 
tin ore from the Greenbushes mineral field fii*st 
appear in 1889, and from Pilbara in 1893. Coal is 
shown for the jfirst time in 1898; mica in 1892; 
while sundry other minerals, including asbestos, 
cobalt ore, plumbago, antimony ore, tantalite, 
scheelite, and wolfram appear in and after 1900. 

To avoid loading my address with figures 
which could not be kept in mind if simply read 
over to you, printed slips have been distributed, 
with a number of tables and other figures showing 
leading facts about Western Australia’s mining 
i ndustry. Thes e are now printed as an Appendix 
(see pp. 82-89). 

Table No. 1 shoAA's the mineral production of the 
8tatc to end of 1909, as set forth in the returns 
of gold received at the Royal Mint in Perth, and 
the export values of gold and minerals sent out 
of the country. Except for a certain amount 
of specie and manufactured gold retained in 
the State, practically the whole of the minerals 
produced are exported with the exception of 
coal, limestone and ironstone. In the table tJie 
production of these latter minerals as returned 
by the producers is shown alongside the exports, 
and the difference—being the local consumption 
—added to the total of exports, should approxi¬ 
mately represent the total production, which is 
thus seen to amount to a value of, roundly, 
£05,000,000, to the end of 1909. 

x4notlier very similar table is also published 
in the annual statistical returns of the Mining 
Department of the State, showing the figures 
of production as returned monthly by the 
producers, but these*come out with a somewhat 
lower total than the export figures, though 
agreeing in broad general features. Mine-owners 
haVe not always been as careful as they ^puld 
have been in having their production pro¬ 
perly recorded,, the total Beiiog slightly' 
£90,000,000 slerl^f ;'tp end of 1^09 


In both estimations there is doubtless a con¬ 
siderable amount of gold omitted which has 
been taken a-way by alluAual diggers and 
others leaving the State, especially in the 
earlier days. 

It may be seen from the table that, out of 
a mineral production valued roundly at 
£95,000,000, about £92,000,000 have been due 
to gold; tin and copper ore only approaching 
their first £1,000,000 in value, while the advance 
in the annual production of coal, especially for 
export, is very noteworthy. 

In order to show the position of the State of 
Western Australia as a gold-producer, I Avoxild 
now ask you to look at two of the tables, Nos. 2 
and 3, taken from the last Year-Book of the 
Commonwealth of Australia, showing the world’s 
production of gold from 1897 to 1908, and also 
at No. 4 from the same authority, showing the 
individual production of the various States of 
the Commonwealth. It will be seep that 
Australia’s contribution is the vast sum of 
£501,474,700, and that its annual production, 
though stih very considerable, has fallen in 
relatiA’-e importance from 26*36 per cent, in 1900 
to 14*28 per cent, in 1908, but also that this is 
due not to the falling off in Australia’s output 
as much as to the immense advances in produc¬ 
tion in Africa and North America, pai*tieulax*ly 
the former, where the output has been more 
than doubled in the last five years of the.table. 
Among the States of Australia, Western Australia 
easily holds the lead in amiual gold production 
since 1897, and, though her total output is still 
far below* the huge sum contributed to the 
Avorld’s stocks by Victoria, it now exceeds that 
of any of the other older gold producers of 
Australia. 

Taking other minerals asjAvell as gold. Table 
No. 5 shows the total mineral production of 
Australasia, including New Zealand, and it will 
be seen that Western Australia and New South 
Wales are running a close race for the leading 
position. Another rather striking feature of the 
table is that it shows that there has been an 
almost universal decline in production in all 
the States of Australasia during the ^^ears 

1908 and 1909, New Zealand being the only 
one in which the output for 1909 exceeded 
that of 1907. The average annual production 
for the eight years tabulated is in all cases, 
except New South Wales, greater than the. 

1909 output. ^ 

, I^t us see how mining stands s^;fertically "as 
other Au^rahandndu^pei. again, 
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Yeat-Book, winch is quoted (No. 6) among those 
in your hands. It will be seen that the value of 
mineral production is nearly 15 per cent, of 
the grand total for the whole of Australia, and 
in Western Australia in 1908 was nearly 50 per 
cent. The importance of the mineral industry?- 
to Western Australia is even more strikingly 
.shown by Table No. 7, showing the proportion 
of its own mineral exports (other than coal) to 
its total exports. For the last ten years the 
average proportion is seen to be no less than 
78*9 per cent., and in 1903, the year of 
greatest gold production, it was as high as 
84J per cent. For the last five years the 
ratio has been steadily falling, not only on 
account of a decline in mineral production, 
bur also on account of a very gratifying 
advance in the production of agricultural and 
pastoral produce, but in 1909 it still was two- 
thirds of the total. 


The aspect of the matter, however, wMch is 
the main concern of the British investor, is 
naturally that of the value of Western Australian 
mines from a stockholder’s point of view, and 
here we come in contact with many considera¬ 
tions w'hich teiid to obscure the fundamental 
issues. The market value of mining shares 
depends on popular estimation from time to time, 
and fluctuations in value by no means neces¬ 
sarily indicate the true position of aflairs at the 
mine. Many people make and lose money by 
dealing in mining companies’ shares, and put 
their gains, and more especially their losses, 
down to ** mining ” when they are §imply due 
to share-dealing. One may buy stock in a mine 
which is making very profitable returns at so 
high a figure that the dividends give a very 
inadequate interest upon the investment, but 
in such a case it is not the mine which is at 
fault, but the investor’s own judgment. To try 
and get at some of the leading facts of the case 
from a purely industrial point of view, let us 
look at Table No. 8, showing the amount of 
dividends paid by Western Australian gold¬ 
mining companies in comparison with the total 
production. It will be seen that the average 
return has been 22*1 per cent, of the total 
produce; and that the dividends have ranged 
from 18 per cent, to 26*1 per cent, of the total 


production, which is a very favourable showing 
for any industry. As, however, this way of 


' looking at the question shows only the per- 
- ^ntage of the total production paid in dividends 
Companies,' and leav^ out oi 
! Of smal nm privately 

yvhieh tery profitable,,tire 


last two columns have been added to the table 
to show the ratio of the dividends to the value 
of the gold produced by the registered com¬ 
panies alone for the last tliree years, and it is 
seen that the dividends have amounted to an 
average of 27*6 per cent, of the total pro¬ 
duction of all the registered companies. The 
very profitable nature of the gold-mining 
industry is very well shown in another way 
by stating that Ihe average value of gold 
produced per man employed, both on surface 
and underground, was £444 in 1908 and £413 
in 1909. 

Taking another basis, I find from Table No. 7 
in the annual report of the Mines Department 
for 1909 that dividends were paid by twenty 
gold-mining companies, the total share issues 
of which amounted to 6,961,663 shares paid up 
to £6,913,560 105. Their dividends for 1909 
were £1,359,115, equal to an average of 19*7 per 
cent, of the paid-up capital. This is surely a 
very profitable return on the money invested in 
these companies. I regret that I have not been 
able to get hold of any reliable estimate of ihe 
total capital contributed by companies towards 
exploiting the mines of Western Australia, and 
it would be still more difficult to arrive at any 
true valuation of the amount of cash actually 
spent in the country—which is the true industrial 
basis upon which the proportion of dividends 
should be calculated. The twenty mines referred 
to are, however, the largest and most important 
in the State, and it is improbable that the actual 
expenditure from capital in the case of the other 
non-paying and extinct companies has greatly, 
if at all, exceeded the £7,000,000 spent in tho 
equipment and development of the large pro¬ 
ducers. The total amount of dividends paid, 
say, £20,000,000, must be now very greatly in 
excess of the total cash laid out by the investors 
from capital in hoTia fide mining operations. I 
am not speaking of the return on the nominal 
capital of the many companies which have failed 
in the State in the past, as calculations on that 
basis seem to me to belong to the province of 
share-dealing, and not to mining as an industrial 
process, and in claiming that the Western Aus¬ 
tralian mining industry has been a highly 
payable one on the whole to those who have 
invested in it, I rest my case on the fact that 
far more money has already been repaid to the 
inv^tors in dividends than they have laid out 
from capM ih opening, equipping and^exploiting 
the mines. 

When one eonsiders these very favouraUf 
results, it is soinewhat difficult to 
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the adverse attitude which has prevailed in the 
London mining market for some years past 
towards Western Australian mining ventures. 
There is no question but that they have been 
greatly out of popular favour for some years 
past, and there seems to be a very general 
feeling among investors in England of great 
distrust of the country and disinclination even to 
listen to representations in its favour. One 
reason of this was, no doubt, the multitude of 
unsuccessful "West Australian mining companies 
which were floated in the earlier days of our 
goldfields, from ten to fifteen years ago, through 
which the investing public suffered heavily. In 
regard to these, nevertheless, it is only just that 
a careful distinction be made between the losses 
made in stock-dealing and the actual losses on 
mining work. In very many cases it wiU, I think, 
be found that the heaviest portion of the losses 
of the shareholders was the money paid to pro¬ 
moters and others in forming the companies 
and in their own market dealings in the shares. 
Frequently many causes co-operated to make 
the ventures unsuccessful, and it is by no means 
either fair or reasonable to jump to the con¬ 
clusion that because a mine proved imsuecessful 
it was necessarily an obvious wild cat ” from 
the inception. That there were some frauds 
deliberately put upon the market is likely 
enough, as has been the experience in every 
mining “ boom ” in every other part of the 
world as well, but it is rather surprising to find 
what a large number of cases there are in which 
mines opened by companies some years ago and 
abandoned by them as unpayable have been 
since worked profitably. Very many of the 
so-called “ wild cats ” were guilty of nothing 
worse than being prospects greatly over-rated 
by their discoverers and promoters, and the 
public who rushed to invest in them without 
sufficient examination were almost as much to 
blame for their lack of ordinary and reasonable 
caution as were the promoters w'ho offered them 
the bait. This sort of thing happens in all 
‘‘ booms ” more or less, and seems quite insepar¬ 
able from mining-company promotion as the 
world is at present constituted. Many of the 
ventures were entirely premature, the grade of 
ore in the mines being unworkable profitably at 
the time they were ^ken up, though since then, 
under, better conditions, it has been possible to 
re-open several of them to advantage; many 
were failures due to want of experience of ore 
deposits with the peculiar local features printed 
by the lodes of the Australian fields-r^toe 
were, very bacfty 


liant surface prospects, as thej’ were opened, 
became too poor to be followed up. It is in the 
nature of mining that there can be no certainty 
as to values in ground which has not been w^ell 
proved by systematic development, and when 
undeveloped prospects ” are undertaken there 
is necessarily much risk that they may turn out 
badly rather than w’^ell. When an unproved 
property is taken in hand for mining purposes it 
is always weU for the investors to have their 
minds made up that the risks of disappointment 
are^veiy great, and to be prepared to follow' a 
policy of first proving their ground well before 
launching out into much expenditure on plant 
and permanent development. It will often, in 
such cases, be found advisable to do a good deal 
of work upon quite a number of promising 
“ prospects ” before settling dowui in permanent 
fashion upon one or more of them. In the earlier 
days of the Western Australian boom—as in all 
similar cases—this elementary precaution w^as 
quite overlooked, and investors rushed madly 
to pay large sums for ground on which practi¬ 
cally nothing had been proved and the value 
of which no man living could predict. The 
country is full of lodes and mines carrying more 
or less gold, and worth more or less prospecting, 
and in most cases when gold has been found in 
the outcrop it is quite impossible for any one to 
predict with any certainty whether the lode 
below it is going to be a good one oruiot. Many 
very promising-looking outcrops Lave proved 
very disappointing wiien sunk upon, and con¬ 
versely poor surface indications have frequently 
been found to cover excellent values m depth. 
No one can tell how they will turn out without 
a good deal of development, and in the early 
days this w^as almost entirely overlooked, and 
investors found themselves committed to the 
working of reefs for which they had paid high 
prices, but which they would not have imder- 
taken seriously if they had done some prelimi¬ 
nary work upon them before completing their 
purchase. In such circumstances it is very 
natural that the owners should persevere with 
undertakings that would be much better left 
alone after the first preliminary workings have 
shown that the prospects were not so good as , 
anticipated, and nmch money has been useless^ . 
expended through a creditable but mistaken ' 
notion of pluck. The owners find themseiye® 
committed to a v^turq and determine to it^ 
through, for better m worse. M^y good 
have been found by such persev^anbe, to in 
-asp^ts ih'JIs hl^y but,; 

their ey^'^ ^ 
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open and not give way to excessive disappoint¬ 
ment if their efforts result in failure instead of 
success. 

Since the earlier days a great deal of valuable 
knowledge has been obtained as to the behaviour 
of the lodes of Western Australia which was not 
well understood at first, and there is not much 
fear now that the mistakes of former days wiU 
be repeated by any careful and experienced 
manager. Purchasers now^ very properly de¬ 
mand time to satisfy themselves thoroughly 
about the prospects of the properties offered 
to them, and do not usually complete their 
bargain until they have themselves developed 
the mines to some extent on an option of 
purchase. Many reefs are often thus examined 
b^ore a purchase is finally completed, and the 
industry is put on a far sounder basis in 
consequence. 

At this stage I must digress a little to meet a 
comment which is often made, and which on the 
face of it seems very reasonable. We are told 

* that the British investor does not w^ant to trouble 
himself with prospecting risks, but would rather 
put his money into concerns which have been 
well proved but require capital for equipment 
with machinery for ore treatment and fuither 
milling development. Let the local people do the 
prospecting and proving of the lodes, w'e are told, 
and then capital will come in freely for any 
genuinely good concern. This sounds very sen¬ 
sible, but is in truth very impracticable. It is a 
sort of academic platitude, quite unsuitable for 
practical workaday conditions. First of aU, 
who is going to do the preliminary proving of 
the mines ? The prospectors cannot do so as a 
rule themselves, being usually poor men who 
have to earn a living while they are doing the 
necessary development, and unless they have 
backers to find them in food and stores they 
cannot go on. As a matter of fact, the local 
residents of the goldfields, especially those in 
trade and business in the goldfields centres, do 
a great deal of backing of prospectors, but a few 
figures will show the magnitude of their task in 
Western Australia. The population of the State 
is now about 285,000 persons, coimting men, 
women, and children. The area of the pro¬ 
claimed goldfields is 330,126 square miles, or 
more than a square mile to each person in the 
State-' The leases held in 1900 were 2,105 in 

^ mimber, comprising 28,919 acres, or a little over 
an acre to every ten persons, and this year there 
a^so 12,465 ^res held as prospecting areas 
*rtie minei^-l>eTOi^ extends 

* tight across the continent 


of Australia for over 1,300 miles. In all the 
mining districts there are dozens of lodes known 
for every one which has been tried at all 
seriously, and many of these lodes and veins 
might yet be found worth working. We are, 
besides, finding new ones every day as prospect¬ 
ing proceeds, not only in new country but also 
in the oldest and most worked of the fields. 
The multitude of lodes on which prospecting is 
worth doing is quite astonishing, and cannot be 
realised without travelling through several of 
the mining districts and examining them some¬ 
what minutely. It then becomes manifest that 
there are still enormous opportunities for good 
nuning discoveries, and that active and syste¬ 
matic prospecting can hardly fail of being sooner 
or later weU rewarded. Instead of the fields 
being worked out, as some people imagine, it is 
seen that they have barely been begun upon, and 
that there must still be vast mineral wealth to 
reward well-directed prospecting. An excellent 
illustration of how little thoroughly the country 
has been prospected is afforded by the recent 
discovery of two mines, which promise to become 
very important, in the Southern Cross auriferous 
belt, the oldest of the discoveries in the eastern 
goldfields. One of these is only about seven 
miles from the original discovery at Golden 
Valley of gold in the eastern field. Further 
south, on the same belt, a large and valuablt‘ 
lode has been found close alongside a mine whicli 
has been working for years. Very many similar 
instances could be -quoted. 

One good reason, therefore, why tlie local 
residents do not themselves do the preliminary 
work of prospecting before inviting capital to 
come to their assistance in mining development, 
is that they are doing all they can already, and 
that the field is far too vast for the means of a 
small population. At the same time great atten¬ 
tion is being paid to opening up the land of the 
State, and great numbers of people who might 
otherwise have money available for raining have 
their hands quite full in fencing, improving, and 
stocking the virgin (iountry which they have 
taken up. For their numbers and means it will 
be found that the people of Western Australia 
are quite as enterprising in mining ventures as 
any of their neighbours, and are doing aU they 
can, but they can only do but little in such a 
vast field. For every man now engaged in 
mining, I am convinced that the fields could 
easily support ten if they were adequately de¬ 
veloped, but both population and capital are 
required beftnre this cap be brought about. 
There, are great opportunities waitinf to b# 
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seized, for botli capital and labour, in developing 
these fields. One is of no use without the other, 
nor either wthout what has been well termed 
the third leg, which gives stability to the indus¬ 
trial stool—^brains and knowledge. But if capital 
and labour can be made to work together under 
intelligent and skilled organisation there is no 
doubt whatever that the conjunction of effort 
would result most satisfactorily in a field of 
such great potentialities as the Western Aus¬ 
tralian goldfields. 

Reverting to the argument that the British 
investor should not concern himself with pro¬ 
specting ventures, but wait till fairly well-proved 
irfines are put before Hm, there is another fairly 
strong reason why such a policy is not the 
entirely admirable one it is often represented to 
be, and that is that the best of such concerns are 
apt not to come on the market at all, or only at 
a very high price. Why should the men who 
have found and proved a really good mine part 
with it unless at a very good price ? Once large 
values are proved to he in sight they can usually 
continue to get enough money in one way or 
another to procure plant to enable them to 
realise the more easily-obtained wealth in the 
ground, and the mine itself then soon pro\ddes 
funds for further equipment. Many of the best 
mines in the w’^orld have thus been opened with 
very little assistance from outside capital, and 
when such mines do require large additional 
capital for new' and heavy equipment they are 
usually in a position to exact very good terms 
for themselves. The question for an investor to 
consider is whether it is really his best policy to 
spend thousands in acquiring an interest in an 
already proved concern in which he can count 
on fairly certain profits, or to spread his risks in 
small sums over a large number of prospecting 
concerns, the success of one of which would fully 
compensate him for losses in ail the others. I 
do not think it can be held to be at all well 
demonstrated that the former apparently safer 
course has, as a matter of experience, been 
proved to be more generally remunerative than 
the latter bolder and more speculative one, in 
which the fruits of the discovery of a good mine 
are preserved to the adventurers. It is very 
noticeable that practical mining men are usually 
themselves keen sup|)orters of prospecting, risk¬ 
ing their money to find new mines rather than 
investing it in going concerns, and, while this 
may be regarded as gambling, I am not at all 
sure that it is not really more properly to "be 
recognised as the result of t^ir intimate 
ledge,of the facts of 


that they are not quite right in adopting the 
apparently more risky course. Search for new 
discoveries is a speculative venture, but it is one 
of the most essential factors of the industry, 
without which its decline and fall are inevitable ; 
and when it involves a necessary expense and 
risk that are inherent in the nature of the busi¬ 
ness, it is not fair to denounce as gamblers those 
who prefer to undertake it rather than the less 
speculative work of developing the discoveries 
made by others. They are undertaking a very 
necessary part of the work, without which it 
cannot go on. 

Of late years in Western AustraHa a good 
deal of exploration work of this nature has been 
done by several of the existing mining com¬ 
panies, with a view to providing new mine^to 
replace their own w'hen they may become 
worked out. The usual course has been for them 
to examine what are represented to them as 
promising discoveries, and if satisfied with the 
preliminary tests to arrange terms on which 
they may obtain an option of purchase over the 
property for a stated time, during which they 
undertake to do a certain amount of develop¬ 
ment w^ork. When they have done this work 
they are in a position to see if the mine is worth 
buying or not, and can act accordingly* Many 
properties have usually to be examined in this 
way, and a good deal of money spent on them, 
before one quite satisfactory is found of which 
the purchase may be completed, and in some 
cases large sums of money have thus been 
expended mthout getting hold of any good mine. 
Several companies, however, have no reason to 
complain, and have been able to acquire very valu¬ 
able properties. One recent good example is that 
of a company which is said to have expended 
some £50,000 to £60,000 in testing properties, 
but has been able to acquire as a result no 
less than four very promising mines which seem 
Hkely to give them good profits. As the work 
of selection of mines is now conducted, it is on 
a very business-like basis, and there is no more 
of the speculative and reckless purchase of 
unproved ground that led to so much loss in 
the “ boom ” days. , 

There is still a gr^t field open for further 
development on the same lines, particularly if 
the companies undertaking such work will not 
despise mines of less than first-class iaa^itude. 
Hitherto the seasrch has been mainly ^lodes, 
big enough and. good enough to be worked, On a 
£sMy large sesde by a dn^ company, with 
nppja ci 

than , 
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smaller ones, which can be worked profitably 
mth a ten-head mill or even, sometimes, with 
only five stamps in the case of somewhat small 
yet rich veins, A large number of such mines 
are being w^oiked throughout the >State, mostly 
by single local ovmers or small parties, who have 
contrived to get some machinery together, often 
very inadequate for cheap handling of the 
material, and are conducting all the operations 
themselves. Many of them have been successful 
—some very much so ; but there are also very 
numerous instances where these mines might 
do very well were they not crippled by want of 
means. With an expenditure in plant and 
development of, saj^ £3,000 to £0,000 they could 
often be put in a position to go on steadily as 
projdtable concerns, and their profits, though 
perhaps not great individually, w^ould give very 
excellent interest on the money expended upon 
them, A surplus of £1,000 annually on the 
work of such small mines is not a great deal, but 
it would be 20 per cent, on an investment of 
£5,000 in equipping them, and even small mines 
when profitable at all often return far more 
profit than this. There seems to me to be an 
excellent opening for exploration companies 
wliich would take over a number of such smaller 
mines as well as any of the larger ones they can 
'get, and would work them in conjunction with 
one another, one superintendent having general 
sripervisioh of. the whole of the operations and 
concentrating all possible office work in his own 
office, with only good foremen managers on the 
* mines. Small profits from a number of indi¬ 
vidual mines would then amount to an appre¬ 
ciable sum in the aggregate, well worth the 
consideration of a fairly large company.. Such 
a scheme is more broadly based and affords better 
chances of success on the average working than 
when the company is tied to one particular roine. 

' It also offers advantage in the matter of allow¬ 
ing , of transfer of plant from a property which 
proves a failure to some other held by the same 
company, without the sacrifices which invariably 
attend the disposal of the machinery of a mine 
which is given up. 

While on this part of the subject it will be of 
Mterest to look over Table No. 9, the results 
i^wn in which have been worked out from the 
annual statistics of tbe Mines Department. 
Hare we see the felatite ntimbem for the last* 
% ^iree years of the principal companies, which 
an annual output of over 12,000 oza., or; say, 

1 over £50,000 roughly* comped with the smaller 
6 prodUcem making letums 
'^nd -also ■ 


goldfields in which they are situated. Returns 
ai'e shown from 166 companies in 1907, 149 in 
1908, and 153 in 1909, and from 879,841, and 
883 other owners in the same three years re¬ 
spectively. While eighteen, twenty-three, and 
twenty-three of the companies, produced over 
12,000 ozs. per annum, the number producing 
over 5,000 ozs. rises to forty, forty, and forty-two 
in the three years. The third part of the table 
thenshows the number of mines which individually 
produced over 1,000 ozs. in each of these years. 
Incidentally it will be seen from the second part 
of the table that in the more important mmes 
the tonnage crushed has increased from year to 
year, although the total output of gold has 
diminished. Tliis is due not altogether to falling 
off in the value of the ore, but greatly also to 
improvements in mining and milKng methods, 
which have enabled ores lower in grade than 
formerly to be dealt with profitably. For 
example, ff mining and milling costs come to 
nearly £4 per ton, it is clear that the ore must 
return an ounce or more of gold in order to yield 
a profit, and poorer ore is best left unbroken in 
the minebut if the costs are reduced to, say, 
30^. a ton, then 8 dwt. rock can be utilised"with 
profit, and the reserves of ore become greatly in¬ 
creased. So long as there is a margin of profit 
on the lowest grade ore mined it is usually better 
policy to take it all out with the richer ore than 
to work out the latter by itself and then return 
for the poorer stuff. It is often not possible to 
get back to the poorer ore afterwards without 
much cost. The increase in the tonnage and 
fall in the value shown in the table is in this 
regard, therefore, rather an indication of strength 
in the mining position than the reverse. For 
the last ten years mining and treatment costs 
have been improved foom year to year very 
steadily, until now some very low figures are 
shown by various companies, notwithstanding 
high costs of labour, and in some of the most 
notable oases long distance from railway commu¬ 
nication as well. 

The table also, it seems to me, indicates 
much vitality in the mining industry in regard 
to the smaller mines. It is from these that we 
must expect the list of the more important 
mines to be recruited from time to time. It is 
in the nature of the case that active mines must, 
become worked out sooner or later, as there is. 
no, replacement of the ore removed, and con¬ 
sequently we must expect the larger mines after 
a longer or shorter juried of production to fall 
off in their returns, and one after another to drop, 
into obscurity. Rtt'if there are plenty of 
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behind them to take their places there is no fear 
of the extinction of the industry. There seems to 
be a very general but much mistaken belief among 
the public that the day of Western Australia is 
over as regards mining, and that this industry 
must be expected soon to dwindle away to un¬ 
importance. The yearly drop in the production 
since 1903 is pointed out as proving this con¬ 
tention, quite irrespective of any consideration 
of the causes of the decline. When we look 
more into the details of the decline we find that 
it is largely due to the falling off in yield of a 
few of the largest mines and of several of the 
older smaller ones, which have.first had several 
years’ successful running. For example, the 
yield of the Great Fingall Mine fell from 
99,253 fine ozs. in 1907 to 81,585 in 1908, 
and 41,269 in 1909; that of the Westraha 
Mount Morgans from 38,358 fine ozs. in 1904 
to 14,993 in 1909, and that of the Great 
Boulder Perseverance (owing to a disastrous 
fire in the miH) from 70,681 fine ozs. in 1909 
to very little at all in the first half of the 
present year. 

Several districts have shown substantial in¬ 
creases from year to year. For example:—Black 
Range from 57,633 fine ozs. in 1907 to 72,388 
in 1908, and 76,797 in 1909; Nannine from 
31,357 ozs. in 1907 to 37,209 in 1908, and 49,953 
in. 1909; and Dundas from 23,449 ozs, in 1907 
to 27,918 in 1908, and 27,935 in 1909, On the 
whole, however, the decreases in yield for the last 
seven years have exceeded the increases, and 
the production has, therefore, fallen off. Never¬ 
theless, as Table No. 9 shows, there was. a decided 
advance in 1909 in the production of the pri¬ 
vately-owned leases over that of 1908, and it will 
be seen also that the number of mines making 
returns was larger than in either 1908 or 1907. 
The number of men engaged in mining was also 
larger than in 1908, giving some grounds for 
thinking that there are signs that the ebb in 
production may soon give way to an again 
advancing tide. What is most wanted to stimu¬ 
late production is a more liberal investment of 
capital in searching for and opening up new 
mines, to make it worth while for prospectors to 


worth of gold, or a h'ttle over an average of 
£1,200 apiece. It is a very conspicuous feature 
of Western x4ustralian mining, and one which 
counts very strongly in its favour, that there 
is such a large number of small parties of men 
working their own mines in a small w^ay and 
making a living—^and often very good profits 
as well—out of the ground by their owm labour. 

So long as they are in the softer superficial 
country above the water level they can generally 
work without machinery at all, provided they 
are within accessible distance of a battery to 
.which they can cart their quartz for treatment. 
In some respects this facility is really detri¬ 
mental, for men take out the easily-got ore from 
near surface and then pass on to another reef, 
and in a few years the old workings became 
inaccessible. There is before me a little book 
published by our Mines Department showing a 
very long list of leases, 2,268 in aU, which have 
become cancelled, and were in March, 1910, 
open for anyone to select. Many of them, 
however, are the same, or nearly the same, 
ground taken up two or three times over, first 
by one party then by another. The aggregate 
yield from these leases is a very large amount, 
every lease on the list having a recorded output 
of gold. I doubt if there is any place in the * 
world which offers the man anxious to get a 
small mine of his own a better chance than 
Western Australia, for there is any amount of 
ground open for prospecting, and in most of the 
older districts there are facilities for crushing 
the ore within reasonable distance. Cartage is 
easy, almost anyv'here, without having to spend 
much money in making and clearing roads. 
Many men, therefore, have made a very good 
living at working mines for themselves, and 
quite a number have made fortunes, without 
ever approaching the market. A prominent 
instance recently is that of the Fenian Mine 
at Meekatharra, owned by four men. It is 
opened up to a depth of 625 feet, has its own 
battery, cyanide plant, and winding machinery, 
and when I left the State was putting up new; 
plant out of revenue. It has paid £77,000 in 
dividends, and the lucky owners were said to 


set to work again actively, to enable new large be getting dividends of £2,000 a month. Few 

mines to be found, s»nd, particularly to organise have been so successful as this, but many other 

and equip the smaller ones which are akea-dy working parties have done very well. Very 

known, so as to make them effectively produe- many such parties are now getting a fair arncTOt 

tive. Byexything points to money , well laid of plant upon their mines and setfeg down '^to 

out in such 'Wfork reaping a very productive st^idy wmrk, ^pugh v^ ofte^ bettef^ ar^^nisa- 

harvest. , . ^ tw* aad management than tbek o^" would 

The 883 emafi held, by mines more profitably, ^ parties 

oompanies ,men, 
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an.d frequently very indifferently skilled as 
miners. Wlien a mine gets to the stage of being 
systematically worked 'vvith the aid of machinery, 
it is probably best in the majority of cases that 
it should be handled by a company under a 
skilled mining manager and not by private 
ov-iiers. 

As we have now seen that there is nothing 
in the reproach that the people of Western 
Australia are themselves inactive in opening 
up their mines, let us examine another objection 
which is constantly being brought forward as a 
reason why the British investor should pass 
Australia by and put his money into foreign 
countries, namely, the alleged fact that the 
conditions of tenure of mining property are 
very onerous and unsatisfactory in the former. 
When one asks for instances and specific com¬ 
plaints, it is very soon found that the statement 
is based on misconceptions and misunderstand¬ 
ings of the true position made by people who do 
not understand—and often appear not to want 
to imderstand—^the facts of the case. It would 
take far too long now to make a comparison 
of the terms offered to investors in mining 
properties by the various countries which 
are inviting the aid of British and Eui*opean 
- capital, but when the matter is closely gone 
into, any unbiassed investigator soon finds that 
there are few, if any, countries—personally, I 
have not been able to find any—which give terms 
more favourable to the investor than Western 
Australia. The whole tendency of recent legisla¬ 
tion has been to make them still more favour¬ 
able, it being thoroughly weE recognised by all 
. responsible political parties in the State that 
outside capital is required for active development 
of mining, and that good terms must be ofiered 
tio attract it. Most of the complaints which have 
pome within my own official knowledge have 
come from persons who have been trying to 
secure concessions and advantages to which 
they were not entitled, and who in many 
cases have been trying to evade their own 
l>erformance of the obligations into which 
they entered when they undertook to work the 
mines. Such people often make a great outcry 
and present a fair-seeming eos parte, case, but 
their statements should not be accepted as 
gospel until the other side has been heard in 
reply. 

In 1907 and 190B an investigation of the 
, mining laws of Australia* and New Zealand was 
llpl^smed out by a SpePial Commissioner, Mr. A. C. 

the United' States Geological 
instance of ^Invcsti^ting Coia- 


mittee of Congress, whose report has been 
issued in Bulletin form by the Washington 
Government Printing Office. This gentleman 
speaks very highly of the mining laws of the 
Commonwealth, and is especially complimentary 
to those of Western Australia. He strongly 
favours the leasehold tenure obtaining there 
rather than the freehold one of the United States, 
and concludes by saving that:—‘‘ In short, 
viewed from the standpoint of present-day 
knowledge, the Western Australian mining law 
has proved a decided success.” He elsewhere 
describes it as a “ wonderfully symmetrical 
and carefully-balanced enactment,” which as 
recently as 1904 has been revised “ to meet 
the practical workaday conditions of a mining 
region.” 

Many of the objections urged against the 
mining laws of Australia arise from confusion 
of ideas as to the principles adopted by various 
countries. A person accustomed to freehold 
tenure is apt to misunderstand the laws of 
another country wherein, as in Australia, only 
a lease is granted of mineral ground, and the fee- 
simple is reserved to the State. There is much 
to be said for both principles of tenure, each 
having its own advantages and disadvantages, 
but, from the point of view of practical mining 
business, there does not seem to be much to 
choose between them so long as a mine is in 
active operation. It is when a man wishes to 
hold ground locked up for speculative purposes, 
or sometimes for protection of previous expendi¬ 
ture, that the freehold becomes most desirable ; 
but for all working purposes the matter usually 
in practice is one of indifference, there being 
rarely any difficulty under the leasehold system 
in obtaining all reasonable protection of any 
owners’ interests. 

Objections are often raised in quibbling 
fashion to the powers left in the hands of the 
administration of the mining laws to decide 
when concessions may be made to leaseholders 
in such matters as total or partial exemption 
from working their ground for a time, terms on 
which labour may be ‘concentrated on one 
portion of a holding, and similar matters, it 
being complained that the investor is too much 
at the mercy of the Government of the day. 
There is very little force in tins argument. Most 
of the conditions governing such cases are, as 
far as possible, clearly prescribed by law, and, 
therefore, fixed and open to the knowledge of 
everybody, and where discretion is left to the 
administration-, it is nearly always to meet the 
cases where specM-okoumstances naay require 
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special treatment, and the decision cannot be 
made by hard-and-fast rules, but must be left 
to the discretion of some person. vSuch cases are 
inevitable and protean, as in all other sorts of 
business. In dealing with people of one’s own 
blood and language, one can surely look for 
reasonable consideration of questions in which 
both parties are jointty interested, and just 
treatment from local authority. Fears as to 
ultra-democratic legislation are on much the 
same footing; after all, the people in the 
colonies are very much like those in the parent 
country, with similar notions of fair dealing and 
justice, and no more to be feared than their 
relatives in the United Kingdom. As a matter 
of fact, no Government of any party in any 
Australian State has ever yet refused to consider 
reasonable representations of investors and to 
meet them in a reasonable spirit, and in a world 
of business it is surely clear that fair dealing 
all round must be the basis of conduct, no 
matter what party may occupy the seats of 
Government. * 

When trying to find out lately w'hat it was 
that the London market has against Western 
Australia, I was rather surprised to find that 
a great complaint was that the Government did 
nothing to encourage investors to go there, and 
was asked what did we do to encourage any 
person to attempt to open mines in our State. 
WeU, a great deal has been done and is being 
done towards that end. First of all, as just 
explained, we offer exceptionally favourable 
terms on which to acquire mining properties, 
and follow British principles of law, justice, 
and procedm’e in settling all disputes.- If we 
offer good propositions, what more can anyone 
want than a thoroughly fair chance of trying 
them, and a fair run for his money under the 
conditions wliich exist when he undertakes 
the venture ? But the Western Australian 
Government is all the time improving these 
conditions, as far as it is able, by spending large 
sums annually in building railways, establishing 
mail and telegraph services and other business 
facilities, providing water supplies, establishing 
State batteries at which preliminary trials may 
be made, assisting in diamond drilling, and even 
by direct monetary grants in some eases. The 
question is not wh\t do they do to assist the 
investor, but what do they not do that is reason¬ 
able and feasible ? The railway system com¬ 
prised to June 30th, 1910,.no less than 2,145 *mil^ 
of line, costing £11,384,000 for construetion and 
equipment, and is being constantly e3?:twdeC 
During 1907^, of new line 


the next y^ear 101 miles, and last year 100 
miles. Since last June the railway to Black 
Range has been opened, also one from Nannine 
to Meekatharra, and three others are expected 
to be opened before the end of the financial year 
in June next. Others are projected, and on some 
of them w^ork has been already begun, as in the 
case of the line from Port Hedland to Marble 
Bar, to open up the Pilbara goldfield. These 
lately-undertaken railways are practically all 
for developmental purposes ; they have not been 
made because it vras a payable business to do so, 
but in advance of settlement and development, 
in order to improve transportation so much that 
development could be greatly extended. Take, 
for example, the Port Hedland to Marble Bar 
railway. It would be idle to expect it to pa^ its 
way if the amount of work done in the district 
opened by it and the number of people in it 
were to remain as at present. But it is believed 
that the district is a good one and capable of 
great expansion of mining and population, if 
its present inaccessibility is removed, and there 
has been little hesitation in authorising the 
construction of the line once Parliament was 
convinced that this was the case. In the same 
way agricultural railways are being run out into 
nearly virgin country, to enable settlement to go 
on. Of course it is essential that as far as 
possible such work should be made immediately 
reproductive to try to cover working expenses 
and at least part of the interest bill, -and 
while the volume of business is small, it is 
clear that somewhat high rates of freight 
may have to be charged. From time to time 
they are reduced as it becomes practicable to 
do so. 

' So also with water supply. The great pipe 
line, 351 miles long, which supplies the Kal- 
goorlie mines -with water from ’ near the coast, 
has cost £3,236,232, and though working 
expenses amount to only about Is. 6d. per 1,000 
gallons, averaging the whole system, interest and 
redemption bring the actual cost of the water 
sold last year to an average of 7s. 7d. per 1,000 
gallons, and the full cost on the goldfields is 
estimated at 9s. per 1,000 gallons. Water 
is sold to the mines at prices of from 4s. at 
Southern Cross to 8s. at Bulong per 1,000 
gallons, where is made of no other source of 
supply, the large mines at Kalgooriie pa;}ung 
7s.* per 1,000 gallons, and a oonc^on beMg 
made to poor mines by letting them have it at 
from ,3s. 64. to 5s* per 1,000 galbns. It m aU 
very the hi^ .mt^ of'freight^ 

high cost 
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of water, but surely tbe Government have con¬ 
ferred a great benefit in making the services 
available, even at these so-called high rates. 
They are far lower than those previously 
prevailing when there was no railway and 
no pipe-line. Plainly, the Government have 
given immense assistance to mining by its rail¬ 
ways and water-supply expenditure, and while 
these services are not yet making profits which 
would be considered commercially satisfactory, 
and are in many cases hardly, if at ail, 
paying actual working expenses, it is surely 
somewhat ungrateful and ungracious to 
demand still further concessions from the 
Government. 

Besides the Goolgardie w’ater scheme, there is 
large Government expenditui*e in making and 
maintaining wells and tanks throughout the 
State, and all the main roadways are now fairly 
well provided with w'ater. Boring parties are 
at once sent out to every new field which 
promises at all well, to try to find fresh water 
and battery - water supplies. The costs of 
established water stations during 1908, in¬ 
cluding interest and redemi)tion, were £19,879, 
and the revenue was £12,634. The assistance 
given by the Government to mining in 
imdertaking the water supplies is incalculably 
valuable. 


The assistance given by the State battery 
system does not appeal so much to an investor 
in public compa-nies as to the man who is trying 
to open a mine by his own work. To such they 
have been an inestimable boon, enabling them to 
pay their way out of the stone which they raise. 
During 1909 there were thirty-five batteries in 
operation, containing 294 stamps capable of 
crushing 300,000 tons of ore per annum, but, as 
they were not kept fully employed, only 94,218 
tons were actually crushed. Most of these 
batteries have cyanide vats for leaching treat¬ 
ment of the tailings, and some have been 
equipped with slimes treatment plant as well. 
From the inception of the system to end of 
1909 the State batteries have cost £275,320, and 
have crushed 695,129 tons of gold ore, averaging 
a yield of 1 *04 ozs. of unrefined gold per ton, for 
a return of £2,658,966. They have also treated 
449,492 tons of tailings (sands and slimes) for 
a return of £42,192, bringing the total value of 


; gold extracted to £2,701,158. The tonnage is 
mostly in small parcels, the batteries in 1909 
1 treating, for example, 1,741 separate lots, or an 
of, fifty-four tons per, lot.^ From its 
.to the end of lOOQ'^the.loss ,an the 
' ivsfeeiia' is^f|ated m £105,411, or, 


including depreciation, £257,787. Though this 
is a large sum for the Government to have spent 
to assist in the opening up of the fields, it has, 
without doubt, been more remunerative than the 
figures would indicate, for the existence of the 
State miUs has been the means of keeping many 
districts alive that would otherwise have been 
abandoned, and has so developed others—such 
as Black Range, Meekatharra, and others—that 
they have reached the stage when many of the 
mines have mills of their own, and some of 
them have been taken over by public companies. 

Besides the State batteries, owned and worked 
directly by the Mines Department, there are 
many privately-owned batteries throughout the 
State which receive subsidies from the Govern¬ 
ment to induce them to throw their doors 
open for crushing for the public. During 
1909 there were twenty-nine such batteries 
subsidised, which crushed 30,767 tons of ore. 
Tlxe average rate of subsidy was Is. SJd. per ton, 
the rates varying greatly according to locality. 
This represented direct assistance from the 
Treasury of £2,207, 

Under the Mimng Development Act loans, at 
a rate not exceeding £1 for £1 of their own expen¬ 
diture, are made to parties working mines to 
assist them in developing their mines and equip¬ 
ping them with machinery, the loans being 
repa^^able if the mine proves successful, and 
being secured by mortgages upon the mine and 
plant. Advances on similar but somewhat less 
stringent terms may also be made to persons 
putting up mills for public crushing purposes* 
Money may also be advanced on loan for boring 
with diamond and other drills, or may be ex¬ 
pended by the Government on its own account, 
and subsidies are often granted to people who 
have to cart trial parcels of ore long distances, 
and also to prospecting parties which are de¬ 
veloping their mines below a depth of 100 feet 
from the surface. Assistance is also given to 
prospectors in approved cases by providing 
them with Government camels, or horses and 
carts, to enable them to open up new country. 
The total expenditure for 1909 for these pur¬ 
poses was £13,896, and . refunds were obtained 
to the amount of £2,430. The principal and 
accrued interest on outstanding loans at the end of 
1909 was £28,479, and £U,9T6 had been written 
of as irrecoverable*. 

The aid of scientific investigation of the mines 
and niineral fields is not overlooked either, for 
an active geological survey is maintained, and 
also a well-eqmpped school of mines* both 
involving large annual, expense. 
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In fact, aU along the policy of the Western 
Australian Government has been to encourage 
mining by every means in its power, and it has 
expended, and is expending, very large sums of 
money in doing so. 

It is, therefore, quite incorrect to say that the 
Western Australian Government does little or 
nothing to encourage and assist the mining 
industry, and one might think our grumbling 
objector would at last be silent; but, no, he has 
still a heavy shot in his locker. This time he 
cries that West Australian mines are no good 
any way, as the gold does not “go dovTi” and 
the mines are of no value in depth, and he points 
to numbers of mines in proof of his statement 
in which the values have been soon lost. To 
demonstrate that it is quite an unwarrantable 
generalisation to infer that ah vill behave in 
the same way is hardly possible, without going 
into numerous geological and genetic considera¬ 
tions which would take too long to discuss at 
present, and the conclusion would depend very 
much upon the interpretation which should be 
placed upon the facts of the cases. In many 
instances the facts have been incorrectly or 
inadequately stated, often through want of 
acquaintance of the operators with points in 
the behaviour of the lodes which have an obvious 
and important significance in the eyes of a 
student of ore deposits, but which may entirely 
escape the observer—even a highly-skiUed and 
practical man otherwise—who has not studied 
the scientific side of the business and trained 
liimself to notice occurrences which may not 
appear to have any connection with the exploitar 
tion of the ore, but from which important deduc¬ 
tions may be drawn by those who can refer 
effects back to the causes which have . brought 
them about. It has rarely been recognised, for 
example, that it appears to be a very common 
feature of many West Australian ore bodies that 
they have been disrupted, by earth movements 
or faulting, along the planes of the lodes them¬ 
selves," these movements subsequent to the for¬ 
mation of the ore bodies having re-opened the , 
old line of fracture in which the lode was first 
formed. The good stone is often found suddenly 
to “ out out ”—a term always highly suggestive 
Of some form of faulting—^and, as a rule, little 
search is then madi^ to recover it. Frequently 
there is a reef of poor or barren quartz present ’ 
alongside the valuable one, which is of latepr date 
of formation than the latter, and which is left 
standing while the good ore is taken out, but it 
is uncommon to dnd ^y rational 
being made that mch, 


is prinuL facie evidence that there was a re¬ 
opening of the old reef fissm*e to enable the later 
poor reef to be formed, and that in the course 
of the faulting movement which would result, 
the older reef would almost certainly become 
much broken and displaced. When it disappears 
suddenly and the poor reef continues, it is quite 
usual to assume that the two have joined one 
another and that the values are simply vanished, 
.instead of search being made for the dislocated 
continuation of the good ore. It is not contended 
that this explanation applies to all or even to 
the most important cases of loss of values in the 
lodes, but many instances of it have come under 
my own observation, and there is a good deal 
of reason to think that many cases of curious 
separation of lenses of ore containing values 
may reaUy be explainable by the faulting of 
an originally continuous body. In dealing wdth 
these lodes we are probably handling the 
case of deposits formed in very early geological 
times, during a period of much earth move¬ 
ment and plication of the region containing 
the mines, and therefore particularly liable to 
show much dislocation of the contained ore 
veins. 

Another characteristic feature of the lodes of 
Western Australia is the unusual amount of 
secondary enrichment which appears to have 
gone on in most of them near the surface, espe¬ 
cially in the zone of osidation above the water 
level. This has often led to much disappoint¬ 
ment when the deeper parts of the lodes have 
been reached, but it is a feature which is 
now becoming much better understood than 
formerly, and for which allowance is to be 
made. There is, however, much doubt yet as 
to the depth below surface to which its effects 
are perceptible. 

In some cases the values disappear so sud¬ 
denly at the water level that there is a tempta¬ 
tion to speculate on the possibility of their 
having been removed by leaching upwards, 
there being a certain amount of constant draw¬ 
ing upwards of the ground-water by capillarity 
to replace the moisture removed by surface 
vegetation and evaporation. In an arid climate 
this action may be expected to be more marked 
than , in a humid one. The possibility seems 
sufficiently feasible to require some sinking to 
be done in such (^ises in order to pass through 
what may be not an enriched but an im- „ 
poverished zone. . 

As a matte of fact, good, values have been 
fpmid in Western Ausfarahan mlies .f^he 
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carried, namely, the 2,650 feet level of the 
Great Boulder Mine. So far as v^ork has gone 
at that level, it is true that values have not 
been so satisfactory as at the 2,500 feet level, 
and there has been much fear expressed in con¬ 
sequence that this famous mine was at last 
failing. But some good ore has been obtained, 
and it must be remembered that at all the levels 
it has been often easy to miss the best ground 
until a great deal of exploration has been done. 
The following of ore in the Western Australian 
mines is anything but a simple proposition, the 
ore often being hidden behind what are appa¬ 
rently the well-defined “ w’alls ” of the reef, 
while the lode stuff between these is of little or 
no value.. In almost all the mines of KalgoorKe 
it has been found essential to do a great deal of 
boring across the strike of the reef to locate 
hidden ore, and the first drive along the lode 
has often been anything but a true test of its 
value. This local peculiarity must be recognised 
and aUo-wed for, and time given to open the 
ground pretty thoroughly before jumping to 
conclusions about extinction of values. The 
whole history of the Boulder Mines from below 
the oxidised zone has shown a succession of 
pessimistic forecasts of their early decease, and 
from time to time the prospects of first one 
and then another of them have appeared very 
doubtful. Time and again, however, further 
exploration has brought about new developments 
and the position has improved, and there is 
therefore always much hope that perseverance 
wall be well rewarded. All the principal mines 
show much more variation in their values at 
different points than is generally understood by 
the public, and it is owing to this feature of 
them that it is so difiScult—^indeed, almost 
impossible, in many cases—^to make really 
reliable estimates of ore reserves. The only 
safe course is to keep the mining development 
a long way ahead of the ore-breaking, to give 
, time for fresh ore bodies to be picked up before 
the older ones arc worked out. 

It is undeniable that in Western Australia, as 
, in all other parts of the world, the lower levels 
of the mines have noti.been so productive as 
those nearer the surface, but it does not seem 
to me that in this respect they have shown any 
more lack of permanency in depth than those of 
, most other mining fields, nor is there any satis-, 
factory reason yet apparent why values should 
not be found to persist in them to quite as great 
^ liepths as in any other mining region, say, to 

■ 3^t as in !^ndigo, or even to the immense 
6^000 feet at? which mining in South 


Africa has been seriously contemplated. The 
grounds on which early extinction of values has 
often been predicted are mainly quite theoretical, 
and, notwithstanding that great advances have 
been made towards formulating a science of ore 
deposits, it caimot be denied that there is still 
very great conflict of opinion among the best 
authorities on the subject on the most funda¬ 
mental propositions as to the mode and con¬ 
ditions of ore formation. Bor example, not very 
long ago a discussion was published as to the 
origin of a certain pyritic ore body, in which 
one leading authority held the view that it had 
been formed by magmatic differentiation from 
an igneous mass, another that it was an ordinary 
lode of hydrothermal or pneumatolytio origin, 
and a third that it was a metamorphio sedi¬ 
mentary deposit, all radically different and 
incompatible conceptions. While one school of 
opinion regards ore deposits as more or less 
chemical concentrations from the more super¬ 
ficial rocks of the earth’s crust, due to circulation 
of Hquid solutions through them, and another 
holds equally strongly that they arise mainly 
from emanations from plutonic sources, there 
cannot be said to be any accepted theory of ore 
formation on which it is safe to build practical 
conclusions as to behaviour of lodes in depth. 
The various hypotheses may be useful to guide 
exploration, but the only practical course is to 
sink down to see what the ground will show. 
This has been the mining maxim from its earliest 
days, and it is still as necessary as ever. No 
theory is yet so firmly established as to justify 
deductions being made from it without the 
check of actual trial. 

A great deal of the fear that is expressed as 
to permanency of ore deposits in depth is often 
founded on what is really an entirely unproved 
assumption, though it has a certain amount of 
prirm facie probability, namely, that in a deposit 
formed by ascending hot waters the metals 
would be likely to be in solution in the deeper 
zones while at high temperature and under 
* high pressure, and would only be deposited as 
in ascending through the crust of the earth the 
temperature and pressure are reduced and the 
solutions come in contact with more superficial 
waters carrying precipitants. It is somewhat 
. incoDsistent that this view ^ould be put forward 
as a reason for expecting falling off in value in 
reefs like those of northern New Zealand, which 
seem plainly to be of hydrothermal origin and 
outcropping probably at no great depth below 
the original outlets of the hot springs which 
form^ them, and also for the pneumato-geneths 
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lodes of Kalgoorlie, the portions of which 
now accessible to ns have most probably been 
formed at great depths under pnenmatolytic 
rather than hydrothermal conditions. And 
when we come to consider the case of the 
gold-bearing alaskites, where we seem to be 
dealing with a transition stage between plutonic 
dykes and ordinary reefs, it is difficult to 
understand that either temperatui’e or pressure 
can necessarily be the determining factors of 
deposition which they have often been assumed 
to be. 

It seems to me that the mhiing industry has 
a right to protest against the very unscientific 
attitude taken by some persons claiming to be 
authorities who have allowed themselves to be 
carried away by deductions from the theories 
which they adopt with regard to ore deposition, 
and issued dogmatic statements as to what mi/^t 
happen to ore deposits in depth. In the present 
state of the science any such views can only be 
tentative, and should be clearly understood to 
be so. They carry more weight with the investing 
public than ought to be allowed to them, views 
which are the mere speculations of an authority 
being often taken to represent the demonstrated 
conclusions of science, and in consequep.ee 
exploratory -work wMch would be undertaken 
if these ideas had not been put forward may be 
restricted or abandoned, to the great detriment 
of mining. 

To conclude this long address, I would wish 
to draw attention again to the exceptionally 
good opportunities offered by Western Australia 
to capital for legitimate mining operations, and 
also to men who have to depend on their own 
physical efforts to make their living for doing io 
either in mining or in farming pursuits. There is 
a great field for enterprising and steady jmung 
men who would learn the business of prospecting 
and working small mines, so as to be able to 
become their own masters and get mines of their 
own. Taking the various fields there is ample 
choice of districts. In the north the Kimberley 
goldfield is and has been for years past lying practi¬ 
cally deserted, largely on account of the difficul¬ 
ties of transport and consequent high cost of all 
necessaries of life and industry. West of it 
there have been discoveries of copper ore, mostly 
rather inaccessible jii^t now, gold, and wolfram; 
an<i on the coast alongside deep water at Yampi 
Sound there is a huge deposit of excellent iron 
ore,which must before long utilised. In the 
' Hlbara goldfield, which is being now opened 
by a railway, there are goM, copper, 
tin and asb^t«^ deposits, also 


diamonds. West Pilbara has copper, gold and 
antimony, and deserves much more attention 
than it has yet had accorded to it. In the 
Ashburton and Gascoyne fields there are copper 
and lead deposits, as well as gold, and the 
occmTence of coal measures gives expectation 
that coal may be fomid. All these fields which 
I have yet mentioned are very little opened up 
by mining, though minerals are w’ell distributed 
through them, but are mostly taken up by 
pastorahsts in extensive sheep, cattle and horse 
stations. In the Peak Hill and Murchison 
fields there is much stagnation at some of the 
older centres, but new discoveries are often made, 
and two good new districts—^IMeekatharra and 
Black Range—^have come very much to the front 
of late 5 ^ears as gold producers. The Youaj^me 
district is also promising very weU. At several 
points in the Miu’chison field there are lodes 
carrjdng copper ores, and there is one small tin- 
field lately discovered. West of the Murchison 
lies the old Northanqiton district, w^hich has 
produced about £365,000 worth of lead ore, and 
£149,000 of copper ore, mostly before the gold¬ 
fields of the State w'ere discovered. Low prices 
for the metals and high costs of transport were 
the principal causes of this field being abandoned, 
and, being largely private property, there have 
been difficulties in the way of later prospectors 
obtaining access to much of it. The Yalgoo 
field south of the Miircliison has had Httle pro¬ 
duction, blit has several localities worth attention. 
The East Murchison and Mount Margaret fields 
have a large number of auriferous centres, and 
are anything but thoroughly prospected yet, 
while they contain dozens of partly-tried mines 
which deserve more opening up. The same may 
be said of the others of the eastern goldfields. 
The recent successes of prospecting operations 
on the Southern Cross belt are only an earnest 
of what may reasonably he expected from 
resumption of systematic prospecting elsewhere 
through the fields. The Bullfinch discovery 
early in the present year is within eight miles of 
the Golden Valley, at which the first gold was 
found in the eastern goldfields in 1887 and quite 
close to the track from there to the next discover^ 
at Southern Cross. The Corinthian leases, 
some seven or eight miles further south, are 
likewise close to the road travelled by hundreds 
of prospectors for the last twenty-three years, 
hut were not found till last year. Yet the lode 
forms strong outcrops of qu^tz wMch wmM 
attract the attentiem of any prospector. Tfee 
jb# that the suiroumfing oomtry is laSb fiats ^ 
.imkd' pio^)ec^rs.Mta:Wih^ that ■ 
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there were no outcrops to be found, low hills 
being quite imperceptible when one is travelling 
tiirough wooded country. A great deal of 
prospecting could be advantageously carried 
on in many of the lake flats throughout the 
State, as many lodes are certainly covered and 
do not appear at surface at all. A few have 
been found here and there as at Lake Darlot 
and Comet Vale, but as a general rule very 
little has been done in the flats to look for 
lodes. 

The southernmost field of all, that of Phillips 
Ri\"er, contains gold and copper, and is the scene 
of the large enterprise of the Phillips River Gk)ld 
and Copper Company, as well as of several 
smaller local mines. It was at first very inacces¬ 


sible, and it is still rather likely to be a trying 
experience to visit it either by land or water, 
but a good deal has been done to render landing 
easier at Hopetoun, and a railway has been 
made thence to the main town of the district— 
Ravensthorpe. 

There is still much unexplored country in 
Western Australia to attract adventurous people 
who desire to look for entirely new fields, and 
it is very possible that such may be found. At 
the present moment the feeling in the State is 
rather that it is advisable to prospect further the 
known fields than to go off into places in which it 
w'ould be difficult to work profitably any dis¬ 
coveries that might be made, on account of their 
distance from formed lines of communication. 


APPENDIX. 


STATISTICAL DATA RELATING TO THE MINERAL INDUSTRY OF WESTERN 

AUSTRALIA. 


Area of Western Australia ... 


975,920 square miles 


„ Proclaimed Goldfields 


330,126 


Leases in force 1909 numbered 2,105, comprising 


28,919 acres, or over 
45 square miles 


Number of stamps employed 1909 . 3,572 

Population of the State, June, 1910 ... . 282,124 

Number of men employed in Mining— 


1905 

1906 

1907 

1908 

1909 

19,342 

19,429 

19,113 

17,266 

18,386 

Miners’ Rights issued— 


1907 

1908 

1909 



7,163 

7,030 

„6,032 


Total production of Gold to end of . 1909 


21,606,968 fine ounces, 
equal to 661*4 tons 
of value ^691,780,565' 



i (a,^49 XbSt awifdupois) comprises 39,066| mmm Troy of mtm 769*1. 

I Mm woffth M'WtZ, 
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Table No. 2. 


WORLD’S GOLD PRODUCTION, 1897 to 1908. 


! 

Yeae. , 1 

World’s Pi-oduction 
of Gold. 

Gold Produced 
in Commonwealth. 

Percentage of 
Commomvealtli 
on Total. 

--^ i 

£ 

£ 

Percentage. 

1897.! 

48,196,000 

9,890,000 

20-52 

189S . i 

58,136,000 

11,679,000 

20-09 

1399. 1 

68,015,000 

14,533,000 

23-00 

1900. 1 

51,515,000 

13,578,000 

26*36 

i 

1901. ! 

53,544,000 

14,006,000 

26-16 

190^ . 1 

60,869,000 

14,812,000 

24-83 

1903. 

66,650,000 

16,295,000 

24*45 

1904. 

YO,688,000 

15,897,000 

22-49 

1905. 

76,675,000 

15,551,000 

20-28 

1906. 

82,569,000 

14,632,000 

17-72 

1907. 

84,904,000 

13,515,000 

15-92 

1908* . 

91,450,000 

1 

13,059,000 

i 

14-28 


* Partly estimated. 


Table No, 8. 


INCREASE IN GOLD YIELD, VARIOUS COUNTRIES, 1897 to 1808. 


COUKTKt. 

1897. 

1900. 

i9oa. 

1907. 

1908.* 

United States. 

£ 

11,787,000 

£ 

16,269,000 

£ 

15,122,000 

£ 

18,683,000 

£ 

19,566.000 

Canada ... 

1,240,000 

6,742,000 

3,877,000 

1,725,000 

2,026,000 

Mexico . 

2,045,000 

1,122,000 

2,197,000 

8,738,000 

4,187,000 

Transvaal. 

11,654,000 

1,481,000 

12,628,000 

27,401,000 

29,973,000 

Bhodesia . 

800 

308,000 

828,000 

2,179,000 

2,526,000 

Gold Coast . 

85,000 

38,000 

255,000 

1,164,000 

1,195,000 

Madagascar. 

8,500 

142,000 

232,000 

267,000 

345,000 

India. 

1,571,000 

1,893,000 

2,303,000 

2,133,000 

2,097,000 

Korea. 

208,000 

■ 371,000 

567,000 

471,^00 

480,000 

Japan... 

142,000 

290,000 

428,000 

401,000 

■ 659,000 

Java . 

24,000 

100,000 

280,000 

479,^000 

610,000 

Costa Bica . 

iC* 

2,000\ 

• 

' 14,000 

,7,000 , 

70,000 

122,000 


' ' .. * Partly e&tiiaat^ 
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Table No. 4. 


VALUE OF GOLD RAISED IN AUSTRALIA, 1861 to 1908. 


Year. 

KS.W, 

Victoria. 

Queensland. 

S.A. 

vr.A. 

Tasmania. 

C’wealth. 


B 

£ 

£ 

£ 

£ 

£ 

£ 

1851. 

468,336 

851,596 





1,319,932 

1852. 

2,660,946 

9,146,140 





11,807,086 

1853. 

1,781,172 

10,976,392 




• • • 

. 12,757,564 

1854. 

773,209 

8,873,932 





9,647,141 

1855.;. 

654,594 

11,277,152 





11,931,746 

1856. 

689,174 

12,214,976 


8,800 


... 

12,912,950 

1857. 

674,477 

11,320,852 


876 

... 


11,996,205 

1858. 

1,104,175 

10,384,924 


2,348 



11,491,447 

1859. 

1,259,127 

9,394,812 


730 



10,654,669 

1860. 

1,465,373 

8,896,276 

11,631 

... 



10,373^280 

1861. 

1,806,171 

8,140,692 

3,137 



... 

9,950,000 

1862. 

2,467,780 

6,920,804 

499 

12,442 


... 

9,401,525 

1863. 

1,796,170 

6,779,276 

11,820 

• •• 


• • • 

8,587,266 

1864. 

2,804,926 

6,489,788 

66,513 

• • • 


• * * 

7,861,227 

1865. 

1,231,248 

6,446,216 

74,216 




7,761,675 

1866. 

1,116,404 

6,187,792 

68,325 

... 



7,372,521 

1867. 

1,053,578 

6,005,784 

151,125 

• • » 


4,382 

7,214,869 

1868. 

994,665 

6,739,672 

473,956 

2,936 


2,636 

8,213,765 

1869. 

974,149 

6,179,024 

417,681 

15,593 


514 

7,586,961 

1870. 

931,016 

5,217,216 

390,925 

24,217 


7,476 

6,570,849 

1871. 

1,250,485 

6,475,768 

492,635 

6,000 


14,218 

7,289,106 

1872. 

1,644,177 

5,326,508 

527,365 

6,363 


16,065 

7,519,468- 

1873. 

1,396,375 

4,681,588 

572,996 

298 


18,390 

6,669,642 

1874. 

1,041,614 

4,390,572 

1,082,899 

4,176 


18,491 

6,587,761 

1875. 

877,694 

4,273,668 

1,196,583 

7,034 


11,982 

■ 6,366,961 

1876. 

613,190 

3,855,040 

1,140,282 

9,888 


44,923 

5,663,323 

1877. 

471,448 

3,238,612 

1,043,780 



23,289 

4,777,129 

1878. 

430,200 

3,032,160 

1,149,240 

1,225 


100,000 

4,712,825 

1879. 

407,219 

3,036,788 

1,034,216 

90 


230,895 

4,708,208 

1880. 

444,253 

3,316,484 

944,869 



201,297 

4,906,903 

1881.. 

573,582 

3,333,512 

967,670 

112,825 


216,901 

5,194,390 

1882. 

526,522 

3,458,440 

785,868 

85,354 


187,337 

5,043,521 

1883. 

458,530 

3,121,012 

736,810 

87,729 


176,442 

4,680,523 

1884. 

396,059 

*3,114,472 

1,062,471 

93,404 


160,404 

4,826,810 

1885. 

378,665 

2,940,872 

1,062,514 

88,709 


155,309 

4,626,069 

1886. 

366,294 

2,660,784 

1,187,189 

95,674 i 

. 1,148 

117,250 

4,428,339 

1887. 

394,579 

2,471,004 

1,481,990 

140,777 

18,517 

158,533 

4,665,400 

1888. 

317,241 

2,500,104 

1,690,477 

69,007 

13,273 

147,164 

4,737,256 

1889. 

434,784 

2,459,352 

2,696,629 

84,956 

58,871 

119,703 

6,863,295 

1890. 

460,285 

2,354,240 

2,182,663 

101,577 

86,664 

75,888 

6,261,217 

1891. 

559,231 

2,305,596 

2,030,312 

126,081 

115,182 

145,459 

6,-281,861 

1892. 

575,299 

2,617,824 

2,164,391 

135,755 

226,284 

168,917 

5,878,470 

.1893. 

651,286 . 

2,684,604 

2,167,794 

120,691 

421,385 

141,326 

6,186,986 

1894. 

1,156,717 

2,867,816 

2,330,282 

143,100 

787,099 

217,024 

7,502,038 

1895.... 

1,315,929 

2,960,344 

2,160,661 

128,876 

879,748 

206,115 

7,641,573 

1896. 

1,073,860 

3,220,348 

2,132,979 

96,560 

1,068,808 

,237,574 

7,828,629 

1897. 

1,104,315 

3,251,064 

' 2,552,668 

120,230 

2,564,977 

296,660 

9,889,914 

1898. 

1,201,743 

3,349,028 

2,750,348 

95,465 

3,990,698 

291,496 

11,678,778 

1899. 

1,623,320 

3,418,000 

2,838,446 

79,147 

6,246,732 

327,545 

14,583,190 

1900. 

1,070,920 

3,229,628 

2,871,578 

82,482 

6,007,610 

316,220 

13', 578,438 

1901. 

737,164 

3,102,753 

2,541,764 

93,222 

7,235,^53 

296,176 

14,005,732 

1902. 

684,970 

3,062,028 

2,720,512 

95,203 

7,947 ^62 

801,673 

" 14,811,948 

1903. 

1,080^)29 

3,259,482 

2,839,801 

90,250 

£,770,719 

254,403 

16,294,684 

1904. 

1,146,109 

3,262,046 

2,714,934 

80,008 

8,424,226 

280,015 

15,897,337' 

1905. 

1,165,013 

3,173,744 

2,517,295 

76,824 

8,305,654 

312,380 

15,550,910' 

1906..-.:.... 

'1,078,866 

,3,280,478 

, 2,313,464 

81,226 

7,622,749 

264,963 

14,631; 74^. 

1907. 

1,050,730 

2,954*617 

1,978,938 

42,468 

7,210,749 

277,607 

13,515j1C^ . 

1908. 

964,854 

, 2,849^838 

1,963,315 

36,243 

6,999,882 

242,482 

ia,04${614 

Total 


282,821,483 




BiB 

♦ 

,SJl,474i77Cf 
^ __ 
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Table No. 5. 


AUSTRALASIAN MINERAL PRODUCTION (AU Minerals). 
1902-1909. 


Year. 

j M’^estem 

1 Australia. 

South "Vi' ales, | 

Queensland, j 

1 

Victoria. 

Tasmania. 

South 

Australia, 

New 

Zealand. 

1902 . 

1 

1 ^ 
i 8,094,617 

1 

& 

5,242,842 

£ 

3,310,600 

& 

3,284,008 

£ 

1,498,283 1 

£ 

576,374 

£ 

3,221,622 

1903 . 

8,971,937 

6,059,486 

3,686,096 

3,326,520 

1,466,714 

572,960 

3,041,466 

1904 . 

8,623,587 

6,402,558 

3,704,262 

3,332,898 

1,411,192 

595,761 

2,884,774 

1905 . 

8,555,841 

7,017,940 

3,726,275 

3,268,982 

1,729,129 

536,803 

3,015,685 

1906 . 

7,975,647 

8,169,624 

4,198,647 

3,382,285 

2,257,147 

977,164 

3,297,731 

1907 . 1 

7,640,153 

10,577,378 

4,134,686 

3,066,585 

, 2,277,159 

913,863 

2,349,236 

1908 . 

7,243,349 : 

8,609,607 

3,844,487 

2,939,344 

1,647,569 

467,900 

2,282,499 

1909 . 

7,059,052 

7,635,693 

3,656,554 

2,873,705 

1,574,995 

413,390 

2,383,650 

TotalSyrs. 

64,164,183 

59,714,628 

30,261,607 

25,474,327 

18,862,188 

6,044,205 

22,476,663 

Average 
per annum. 

8,020,523 

: 7,464,329 

8,782,701 I 

3,184,291 

1,782,774 

630,526 

2,809,688 

Percentage 
of total. 

29-0% 

27*0% 

lS-7% 

11*5% 

6-8% 

2-3% 

10*2% 


.. CtBand Total, 8 years ..^220,997,801 

„ „ Annual Average . £27,624,725 


Table No. 6. 


ESTIMATED VALUE OF PRODUCTION FROM INDUSTRIES, 1908. 


STATE. 

Agri¬ 

culture. 

Pastoral. 

Dairy, 
Poultry 
and Bee¬ 
farming, 

Forestry' 
and 

Fisheries. 

Mining. 

Manufac- 
tui'ing. 
(Val. added 
in process 
of manufac¬ 
ture.) 

Totae. 


£1000 

£1000 

£1000 

£1000 

£1000 

£1000 

£1000 

New Sonth Wales. 

9,686 

22,021 

6,425 

1,166 

8,381 

14,053 

60,731 

Victoria . 

12,922 

6,223 1 

■ 

5,346 

716 

2,968 

11,723 

39,892 

Queensland.... 

3,462 

11,709 

2,294 

982 

3,828 

3,738 , 

26,013 

South Australia.. 

' 7,119 

3,905 

1,137 

182. 

528 

3,742 i 

16,613 

Western Australia. 

1,949 

2,317 

297 

, 1,026 - 

7,246 

, 2,152 

14,985 

Tasmania ... 

2,012 

1,084 

546 

217. 

1,623 

1,229 

6,711 

■&ile^Bwealth.... 

87,150 

47,259 

16,045 

4,286 

.24,668 

86,637 

164,945 


T 
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Table No. 7. 


TABLE SHOWING RELATION OF MINERAL EXPORTS FROM WESTERN 
AUSTRALIA TO TOTAL EXPORTS. 


Year. 

Total Expoilis. 

Mineral Exports 
(exclusive of Coal). 

Total. 

Percentage. 


£ 

£ 


1900.•.. 

6,852,054 

5,644,460 

82*4 

1901. 

8,515,623 

6,920,118 

8i*3 

1902. i 

1 

9,051,358 

7,530,319 

83*2 

1903. 

10,324,732 

8,727,060 

84*5 

1904. 

10,271,489 

8,625,676 

84-0 - ^ 

1905. 

9,871,019 

7,731,954 

78*3 

1906. 

9,832,679 

7,570,305 

77-0 

1907 . 

9,904,860 

7,544,992 

76*1 

1908. 

. 9,518,020 , 

7,151,317 

75-1 

1909. 

8,860,494 

5,906,673 

66-7 

10 Years. 

1 

93,002,328 ^ 

78,852,874 

78-9 


Table No. 8. 


GOLD MINING DIVIDENDS IN WESTERN AUSTRALIA. 


Year. 

Production. 

Dividends paid by 
Companies. 

Dividends 7<» of 
Total Production. 

Pi’oduction by 
Eegistered 
Companies only. 

Dividends 7«> upon 
Production by 
Eegistered 
Companies. 

Prior to 1902... 

£ 

29,722,650 

£ 

6,078,107 

Percentage. 

20*5 

£ 

Percentage. 

1902. 

7,947,662 

1,424,272 

18*0 



1903. 

8,770,719 

2,024,152 

23-1 



1904. 

8,424,220 

2,050,547 

24-3 



1905. 

8,305,654 

2,167,639 

26*1 



1906. 

7,622,749 

1,993,698 

26*1 



1907. 

7,210,749 

1,*738,163 

24-1 j 

5,722,273 

30’4 

1908. 

. 6,999,882 

1,487,817 

21-2 

5,503,784 

27-0 

1909... 

6,776,274 

1,359,115 

23-0 

5,398,725 / 

25-2 , 


91,780,565 

20,823,()10 

22'1 

16,624,782 
, (^airee last years 

1 : 

25*6 

(ftoe last yeai's * 
,.eaily). 


























GOLD PRODUCTION OF WESTERN AUSTRALIA, 1907 to 1908. 
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DISCUSSION, 

The Chairman said a letter had been received 
from Dr. Henry Woodward, F.R.S., and a telegram 
from Sir 0. H. Bason. Dr. Woodward’s letter 
expressed his regret at being unable to accept the 
invitation to be present, and Sir G. H. Eason’s 
telegram ran as follows:—*‘Much regret prevented 
attending. I am sure Montgomery’s able Paper 
will convince many that all the prizes of mining 
in Western Australia are not yet drawn.’* Gon- 
tiniiing, the Chairman thought the paper read by 
IMr. Montgomery was very encouraging both to 
prospectors and people who had their money in 
mines which might not he so flourishing as they, 
wished. The author evidently did not think 
there was any reason why, if some mines were 
carried deep enough, something worth having 
should not be. found. The little note of warning 
he l^d given, namely, not to he too ready to put 
their money into schemes which were floated 
directly anything was started in the shape of a 
And, was practical and of great value. There 
must be a good many finds in a large undeveloped 
country, but there should'be a little more searching 
investigation into them before the British public 
subscribed money for their development. 

[At this stage of the proceedings Admiral Sir 
Frederick Bedford had to leave the meeting, and the 
Chair was taken for the remainder of the time by 
the Hon. John McCall, M.D., Agent-General for 
Tasmania.] 

Mr. T. A. Bickard said it gave him pleasure to 
unite with others in complimenting Mr, Mont¬ 
gomery on his comprehensive and most timely 
paper. His own knowledge of the conditions 
obtaining in Western Australia was sufBLoient to 
enable him to appreciate the sincerity of the 
author’s eflort to give the facts in an informing 
manner. The paper, of conrse, was full of sugges¬ 
tive ideas, some of which were open to discussion. 
He joined with the author in emphasising the 
relation of mineral discovery to human industry, 
and of industry to empire. The search for metaRic 
wealth and the exploitation of mineral resources 
were associated in the minds of most people with 
dubious financial exercises and gambling of a 
variously intelligent character; but Britishers 
hardly appreciated, enough, the fact that their 
overseas dominions were the sequel to gold-seeking, 
that the prospector blazed the trail of empire, and 
that while trade followed the flag, it was the pick 
that preceded the flag. The pages of modern 
history showed that Canada, Australia, and AMoa 
were won by those who penetrated the waste 
places of the earth in the search for gold and 
silver, lead and copper; self-interest prompted 
their quest, but they built better than they 
knew, for they laid the foundations of civilisation. 
That was, however, a subject too big for casual 
refer^oe. The author had given an excellent sum- 
t ^ry the physiograpMc conditions affecting life 
Wt. work in Wetoa Anglia. It was a healthy 
, country,^nd he oq|^d advise our, young men 


to go there. There was a time when dysentery 
and typhoid were rampant, twelve or fourteen 
years ago, during the period of greatest expansion, 
when the conditions of living were haphazard and 
rough. But now, thanks to railways and water 
systems. Western Australia was a country in which 
a man could make a home. The members would 
have appreciated the author’s analysis of the gold 
production and his explanation of the relation 
between the winning of gold from the ground as 
against the extraction of gold from the pockets of 
the credulous and greedy. The distinction was 
one that was properly made by a State mining 
engineer, and it was one that the public would do 
well to understand. Unfortunately, the amount 
of gold produced and the number of dividends paid 
did not serve as a measure of the profit and loss 
made in mining, for the capital involved—ho did 
not say invested—far exceeded that which was 
required to find and equip the mines. Statistics 
were only misleading, for they did not concern 
themselves either with the derelicts on which 
money had been vainly spent, or with the inflations 
to which in times of excitement the market value 
of mines was subjected. If the author had been 
able to ascertain the total capital spent, not on the 
ground alone, but in London, in consequence of 
the mining and financial operations incidental to 
the exploitation of ihines in Western Australia, he 
would have been compelled to give a figure so' 
big as to be appalling; and if ho had stated 
the proportion of productive mines among the 
thousands of leases granted to prospectors and 
syndicates, he would have been forced, by his 
regard for the truth, to name a ratio highly dis¬ 
couraging to the simple people who regarded every 
hole in the ground as a mine in the making. But 
such facts would not ha\e surprised the expe¬ 
rienced, for in mining, as in other forms of human 
enterprise, the proportion of success was small. 
Western Australia had been much in the limelight 
of criticism, but he doubted whether the story of 
her, mineral development was essentially different 
from that of other famous mining regions. Western 
Australia was to blame foj: some, but only the 
lesser part, of the vagaries that disgraced the boom 
of an earlier decade. Most of the spoofery was 
exogenous. Nor need mining be blamed as an 
industry for the absurdities of which it was the 
unfortunate victim; one might as Well blame the 
breeders of fine horses for the cheating of the race¬ 
course and the iniquities -of the turf. The author 
had referred to the money lost by over-rating 
prospects and by over-valuing mines. At the 
present time renewed interest was being aroused 
- in Western Australia-by reason of the finding of 
remarkably rich bre near Sotfthern Cross, It was 
evident that the'BuHfihch Mine contained a fine ore. 
body, but he thought that hardly justified the Premier 
of Western Australia making the statement publicly 
that “ even Kalgoorlie and the Golden Mile sink 
into insignificance when' one listens to reports 
regarding the (BifiBnoh) property, which bids fair 
to eclipse anytMng' discovered in the history the 
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State.” H© (Mr. Rickard) examined the bonanza 
mines of Kalgoorlie when at their zenith, and he 
knew what it meant to compare a new district 
vdth the Golden Mile. Therefore he said that 
the Premier exaggerated greatly. It looked, how¬ 
ever, as if mining in Western Australia was about 
to undergo fresh expansion, for promising new 
finds had been mad© at Yilgarn, Meekathara, and 
Youanme, and they would all unite in wishing 
that those discoveries might afford the basis for an 
enlarged and most profitable industry. 

Mr. E. F. Kelaart said he had listened with 
very great interest to Mr. Rickard’s remarks, as 
he came from within a mile of that Throgmorton- 
street to which Mr. Rickard had alluded, and 
happened in 1899 to be a dealer in the market 
when mines were continually being floated. He 
could not help thinking of the vast amount of 
money the poor people of London had put into 
mines, owing to puffs in the papers and the 
marvellous descriptions that had been given, but 
he supposed people would be sportsmen and go 
into mines on the chance that the speculation 
might turn out well. When he was on the market 
there used to be mines put forward which he half 
suspected never existed; in fact, there was one 
mine he remembered which he dealt with himself 
and dealt with on the basis that the mine never 
existed. He did not hold a brief for the^Premier 
of Western Australia at all, but he was informed, 
that the mine referred to by Mr. Rickard was 145 
acres in extent, and that reports had been received 
from mining engineers that down to 100 ft. there 
was so much, which on being totalled up came out 
to seven-hundred thousand. There were many 
things ready to be floated and people were racing 
to see who should get there first, and he was glad 
to have been present at the meeting to gain ex¬ 
perience which would prevent him and his friends 
being so ignorant as to jump into things without 
enquiry. 

Mr. E. T. ScAMMELL hoped that the Govern¬ 
ment of Western Australia would circulate the 
paper very widely; it should certainly go to all 
the mining institutions and mining schools, and 
also to the leading stockbrokers throughout the 
United Kingdom. The warnings on the one hand 
and the encouragements on the other given by the 
author should be -known to stockbrokers, and if 
through them the information reached some of 
their clients it would be a very useful thing. 

The CHAiRMAisr (Dr. McCall), in moving a vote of 
thanks to the author, said Mr. Montgomery was 
for ,many years geologist to the State he himself 
had the privilege of representing in London, and 
it gave him great pleasure, as an old friend of Mr. 
Montgomery’s, to be able to say that the people of 
London couid accept his word about afly; rkiind^ 
without the slightest question. Mr. Mc^igorii^ty 
had no other intee^; tban.that of' 
dev^opment of tlie' country he so ' 


He was glad to hear that the promise for Western 
Australia was so very good, and that the author 
believed there were opportunities for developing 
mines even in those areas where they had been 
working for some years. That he believed to be 
the case in many of the States of Australia; 
even within a few miles of profitable mines dis¬ 
coveries were being made which set one wondering 
why they had not been made before. Only recently 
there had been accounts of important discoveries 
on the west coast of Tasmania, quite close to the 
silver fields, not very far from Mount Lyell, a 
mine that had been known for many years. With 
regard to the Bullfinch Mine, he thought there 
might be something to he said for the Premier of 
Western Australia. He held no brief for that 
gentleman, and did not know him personally, but 
be thought the Premier qualified his remarks by 
saying, “When one listens to reports.” He^did 
not think Mr. Wilson attempted to vouch^ for 
what had been said by the prospectuses of pro¬ 
moters in connection with the Bullfinch at all. 
He regretted that Sir Frederick Bedford had been 
unable to remain, because he had been Governor 
of Western Australia, and had been well acquainted 
with Mr. Wilson, and might have been able to 
speak with more certainty. He still thought that 
the quoted words were qualified, and that they 
hardly gave a definite opinion in support of the 
Bullfinch, but were simply to the effect that if 
what was said was true, it was a very wonderful 
proposition. It had not been the policy in Aus¬ 
tralia to allow Government officials or any Govern¬ 
ment servant to take part in guiding the public in 
connection with mining properties. Personally, 
he was strongly in favour of the proposition tha 
the Government should in some measure take a 
responsible part in the placing of properties on 
the market, because he saw no reason why 
the Government should not allow Government 
geologists, men of very high standing, to give an 
opinion for the public benefit. After all, it was 
only the opinion of one man, but it had the ad¬ 
vantage of being the opinion of a man qualified 
to express an opinion. It might be advisable even 
to go further, and allow the prospectuses to go for¬ 
ward with the approval of the Government. The 
Government were practically the owners of the 
mine, and, therefore, partly concerned in the pro¬ 
position, and if it were weU known that a prospectus 
issued without that approval was probably a shady 
one, the public would receive great protection; 
Whenever he had expressed himself in that direc¬ 
tion before he had been always informed that the 
London public knew very well how to look after 
themselves. If that was the case, there must be a 
very large number of people just outside Londoii 
who had not been ^ fortunate. The experieficer hi 
Tasmania was that during the time Mr. Moiitj- 
gomery was there, there were no “wild 
Attempts were anade, but Mr. 
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to have money wasted, whether in connection with 
mines or anything else. At the request of the 
acting Agent-General for Western Australia he 
oSered his apologies to the meeting for not being 
able to remain and take the chair for Sir Frederick 
Bedford; he was due to attend a meeting of the 
London County Council and had to retire early. 

Hr. Byron Brbnan, O.M.G., seconded the 
motion, which was carried. 

Mr. A. Montgomery, in reply, expressed his 
obligation to Mr. Rickard for the very careful way 
in which he had criticised the paper. It' was 
a great pleasure to him to have a gentleman of 
IMr. Rickard’s standing in mining matters taking 
sufficient interest in the subject to give very careful 
attention to the paper. With regard to the health 
of Western Australia, the death-rate was the same 
as flhe average of the Commonwealth generally, 
about eleven per thousand of late years, and con¬ 
siderably better than that of the principal 
European countries. Loubtless that was to some 
extent due to Australia being a young country 
without a large proportion of old people. But 
still the low death-rate in the Australian colonies 
showed that on the whole the country was 
very healthy. "With regard to the question 
raised by Mr. Rickard as to the amount of capital 
invested in mining countries, he was well aware of 
the difficulty of getting a good basis on which to 
discuss what was proper expenditure and what 
should he charged against the industry; but he 
thought, as an industrial matter, the money which 
was made and lost in dealings in shares could not 
he said to he more than an exchange from one 
pocket to another, one man gaining and another 
man losing. As an industrial concern the amount 
laid out in mining work was the basis on which to 
judge whether the returns had been profitable or 
not. The amounts paid out for all sorts of work done, 
some of them expenses of management, were part 
of the necessary expense, but he thought distinction 
should be drawn between money which was laid 
out in necessary work in connection with mines 
and money which was made and lost in dealing 
with shares, flotations, and so on, where a few 
persons drew a large amount of money frpm share¬ 
holders for a property which might not be valuable. 
It was necessary to separate as clearly as possible 
the share-dealing aspect from the purely industrial 
aspect. As a civil servant he could hardly express 
any opinion at all as to the remarks of the Premier 
he had the honour to serve, but he thought the 
Chairman had already dealt with that matter as 
far as was necessary. As to recent discoveries, it 
had struck him as serious that during the last few 
waeks there had been-many concerns put upon 
the market in the bad old way, properties ofiered 

the public on which nothing or next to nothing 
3^ been done, which were simply put. forward 
Jihey were in, the vicinity of well-known 

matter the 
ould specu-, 


He was afraid that in that 
pubfe.Miet protect itself/ If people v 


late in untested concerns he did not know that it 
was necessary to be very sympathetic with thorn 
if they found there was nobbing left of the “pig in 
the poke ” but the squeal. With regard to Govorn- 
ment officers giving reports of mining ventures, 
while there was a good deal that was desirable in 
this suggestion, he thought it would be found a 
somewhat difficult one to work out practically, 
because Governments were usually somewhat slow, 
and the public, when excited, demanded groat 
speed. From his experience he did not think, 
if the marliet were at all lively, the public would 
wait for Government sanction—dealings would 
go on just the same. It would be a precaution 
which the iniblio might well insist on having 
for their own protection, hut as things wero 
constituted he was afraid there was not a deal 
of hope that it would make much difference. 
By the last mail he had heard that the Western 
Australian Government had been attempting to do 
something in a general way by sending out not 
only the whole of the geological staff but the whole 
of the water supply staff to explore the lino of 
country running from Southern Gross to Murchison. 
It was a difficult country to enter on account of 
want of water, and a number of wells had been put 
down, and the country was now being opened up. 
He thanked the Society for giving him the 
opportunity of bringing the claims of Western 
Australia forward, and on behalf of those present 
expressed his thanks, first to Sir Frederick Bedford, 
and secondly to Dr. McCall, for so kindly occupying 
the Chair, 


FOURTH ORDINARY MEETING. 

Wednesday, December 7th, 1910; Sir 
William H. White, K.C.B., LL.D., So.D., 
F.R.S., Vice-President of tlie Society, in the 
chair. 

The following candidates were proposed for 
election as members of the Society:— 

Andrews, Neale, The Midland Iron Works {Newark), 
Limited, Newark-on-Trent. 

Chamberlain, Frederick, 23, Herhert-street, West 
Bromwich. 

Chater, Cecil "William, Assoo.Inst.M.M., o/o 
Messrs. Mower & Go., Rangoon, Burma. 

Clarke, Miss Alice Dolores, 24, The Grove, Boltons, 
S.W. 

Hedley, Perceval Manfred Floranoe, The Studio, 
16 a, Soho-square, W. 

Kiialfy, Charles I., 141, Holland-road, W. 

HoGlean, William Newsam, ^3, Evelyn-gardens, 
S.W. 

Marlow, Thomas Gibbons, 138, Telford-avenue, 
S.W. 

> ‘ \ 

Merrick, William Altwicker, 5, Carlisle - street, 
Marylebone, W. . / 

Smith, Samuel Joseph Woodham, 80, Fleet-street, 

E.O. 
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The following ■ candidates were balloted for 

and duly elected members of the Society :— 

Barrington, Mrs. Bussell, 4, Melbury-road, Ken¬ 
sington, W, 

Bruce-Williams, M., Green Hurst, Beaoonsfield, 
Bucks. 

Hepburn, Edward, Monkridge, Sidcup, Kent. 

Jacobson, Bichard, 70, Shoe-lane, E.O. 

Laing, Miss Theresa T., Etal-manor, Gornhill-on- 
Tweed, B.S.O., Northumberland. 

Wentworth-Sheilds, Francis Ernest, M.Inst.C.E., 
Books Engineer’s Oihce, Southampton. 

Wolfenden, Stuart J. Norris, Conservative Club, 
St. James’s-street, S.W. 

The paper read was— 

THE PANAMA CANAL IN 1910. 

By Vaughan Coenish, B.Sc., F.R.G.S., P.G.S. 


Introduction. 

On July 11th, 1910,1 arrived at Colon on the 
R.M.S.P. Atrato, and remained on the Isthmus 
inspecting the Canal works until the 27th, when 
I left for Jamaica, Returning to England by the 
same route, I spent two more days on the 
works during the month of August, I was 
accorded every faciUty for study, visiting the 
three divisions of the Canal in the company of 
the divisional engineers, going over the re¬ 
location works of the Panama railroad, and 
repeatedly visiting by myseK positions which 
seemed to me of critical importance. Having 
paid a visit of similar dm’ation in April, 1908, 
as well as a flying visit in January, 1907, I was 
already acquainted with the main features of the 
work,* I have to thank Colonel G. W. Goethals, 
chairman and chief engineer, and his colleagues 
for their great Idndness. They received me as a 
friend, and gave me most generously of their 
time. To me it has been a privilege and delight 
to see this great work growing under their hands. 

The Canal, as it is to be, is illustrated by the 
plan, profile and sections which accompany this 
Paper. They show, among other things, the 
following principal characters—viz., a total 
length from deep water in the Caribbean to deep 
water in the Pacific of about 50| miles; a 
minimum depth at mean tide of 41 feet; a 
minimum bottom width of 300 feet; a sea-level 
canal surface of about seven miles at the Car- 
ribbean or Atlantic end, and of about miles 
at the Pacific end, the remaining portion being 
a high-level canal sustained by dams; Fxpm 
Gatun at Mile 8 to Pedro Miguel at Mile 39, the 
surface is to be at 85 feet above mean sea leyel, 

.. . —{ " -I - . I I . ii' nH; .,> ^ 

* S0@ February, 


and the bottom excavation +40 feet,* and 
between Pedro Mguel and the Pacific sea-level 
portion there are nearly three miles occupied by 
locks, and by the small Miraflores Lake, in 
which the water will stand at +54| feet. There 
will be a double set of three locks at each end of 
the high-level portion. Each lock has a lift of 
about 30 feet, a usable length of 1,000 feet, and 
a width of 110 feet. Intermediate gates, however, 
will be used for ships of ordinary size, which will 
reduce the amount of water required for lockage 
by from 30 to 40 per cent. 

When I visited the Canal two years ago I was 
not able to satisfy myself as to the quality of the 
foundation upon which the Gatun Bam was to 
be built, and the plans for the dam itself were 
still undergoing repeated modifications. Tl^ere 
was also little to show at that time whether there 
would or would not have been engineering 
difficulties of an unusual nature attendant upon 
the cutting of a sea-level canal. Lastly, the 
details of the Pacific Bivision (from Pedro 
Miguel southwards) were not then decided. It is 
with these matters that I shall principally deal 
in this Paper. 

The Panama Canal is divided, like ancient 
Gaul, into three parts. First, the Atlantic 
Bivision from opposite Toro Point up to and 
including the Gatun Dam and Looks, a distance 
of eight miles, under Lieut.-Colonel Wm. L. 
Sibert. Second, the Central Division from Gatun 
to Pedro Miguel, tliirty-one miles, under Lieut.- 
Colonel B. B. Gaillard; this division comprises 
the Culebra Cut. Third, the Pacific Division, 
under Mr. S. B, Williamson, from Pedro Miguel 
to the deep-water entrance at the Pacific, or 
southern end, a distance of eleven miles. 

The Atlantic Division. 

FouTidatioTis of the Qatun Dam. —^The placing 
of a dam at Gatun to hold up a head of about 
85 feet of water was the principal modification 
introduced by the Americans in the former 
■ plans for a high-level canal. By having a very 
high dam at the lowest possible position in the 
valley of the River Chagres they obtained a 
greatly increased supply of water, for lockages, 
about enough to enable the Canal to be worked 
to the maximum of its mechanical possibilities. 
Much alarm was, however, caused by th^ current 
version of the nature of the foundations of the 
dam. This version was an erroneous one, bmt 
there is littM wonder that it was prevafenl^ 
seeing that it was based upon the 

pilblx^hed in 1900 by the Bwrd! of 
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Consiilting Eagineers appointed by the President 
of the United >States. This section shows the 
impervious clay which forms the floor of most 
of the valley to be traversed by two old river 
channels of considerable width, and reaching a 
maximum depth of about 260 feet. These were 
stated to be filled only with sand, sand and 
gravel, sand and shells, and such-like porous 
materials. The majority of the Board reported, 
moreover, that “it is highly probable, if not 
certain, that at various points the material [at 
Gatun] is sufficiently loose in texture to permit 
seepage or percolation in dangerous quantities.” 

In common with many others^ both engineers 
and amateurs, I was unable, in 1908, fuUy to 
appreciate the reasons which led Colonel Goethals 
and his colleagues to consider such a foundation 
safe. Since then, however, I have read the 
evidence given by Colonel Goethals at Washing¬ 
ton in 1909, and have also gone further into the 
matter during my recent .visit to the Canal 
works. Apparently the persons who made the 
borings did not describe correctly the results 
of their work. What they actually did was 
this:—They put an iron pipe of about six 
inches in diameter down to about twelve feet 
below the. surface. A nozzle attached to a hose 
was inserted, and water was forced down under 
pressure. Gravel, etc., welled up, and the 
material was classified accordingly. But the 
hole thus formed maintained itseK without 
lining or casir^ to a depth of 270 feet, no slough¬ 
ing in of the sides taking place. This fact indi¬ 
cated to Colonel Goethals, and, I suppose, to other 
experts, that the gorges were really filled with 
a good material, and that the borings had been 
wrongly described. Since Colonel Goethals 
arrived on the Isthmus in 1907 the gorges have 
been re-examined by the same method, but 
whenever a change of material occurred the 
water was stopped and a core of the material was 
obtained. ' In this way it was found that the 
gravel, sand, etc., were surrounded by clay, 
compact and hard, and absolutely impervious to 
water.”* In the course of this evidence Colonel 
Goethals speaks, however, of a top layer of sand 
and clay varying in thickness from zero to 80 feet 
as being pervious to watet. Apparently even 
this portion is not, however, appreciably porous, 
for I now learn that a test-pit 12 feet by 12 feet 
has been dug by hand to a depth of -80 feet 
and that no water rose in the pit. The gravelly 
part of the material was cemented with day, 
and did not allow percolation when,subjected 

;;to a waiter pressure equal to what they will have 

---- — . ... 

^ evtdejjoe at WasMagtou, February, 1909. 


to stand when the lake is Ml. Other tests 
have been applied—two pits have been 
made and placed in electric communication. 
A solution of sal-ammoniac being introduced 
into one of them, no increase of the electric 
current has occurred, showing that there was 
no seepage into the second pit. 

As a result of these and other tests it has 
been decided to revert to the first plan of a 
dam dumped on the surface without sheet-piling 
beneath. In the early days of the work on the 
Isthmus the engineers do not appear to have 
had sufficient data to enable them to answer 
effectuaUy the fire of criticism and suggestion 
from a zealous public, and features such as the 
proposed sheet-piling were introduced as con¬ 
cessions to nervousness. The efiect was not 
'altogether happy, for it gave the idea that the 
experts did not quite know their own minds. 
Probably constructional work commenced a 
year too soon on the Isthmus. Now, however, 
neither the dam nor its foundations appear 
to cause the engineers in charge any anxiety, 
and public apprehension in America seems to be 
at all events quiescent, if not extinct. There 
may be an impression, however, that American 
engineers are somewhat venturesome in these 
matters. That those in charge of the Panama 
Canal are not taking risks in the matter of foun¬ 
dations is, however, indicated by the plans for 
the dams at Pedro Miguel, to which far too little 
attention has been given by the outside public. 
At Pedro IMiguel the west dam supports a 
maximum head of 45 feet of water, or about 
one half that against the Gatun Dam, The 
material underlying the dam is impervious, with 
the exception of a stratum of gravel near the bed 
of the Rio Grande. A trench has been cut 
through this gravel to rock and filled with clay. 
Again, with regard to the wall on the east of the 
lock, “ the natural surface of the ground between 
the east lock wall and the adjacent hill is at 
sufficient elevation, but the upper portion is more 
or less pervious. To cut ofl any possible flow 
the lock wall will be turned towards the hiU, 
with which it will be connected by a concrete 
core wall resting on rock 550 feet long, 4 feet 
thick at the top, and 10 feet at the bottom.” * 

The Oatun Dam, —^The dimensions, form, and 
material of the great Gatuif Dam are shown in 
the plans and sections. At the, time of my visit 
the rock fills were built up to. +70 feet, the 
hydraulic fill or fine material pumped in between 
the rbok fills being, of course,, somewhat lower. 

* Anmial Report ot the .Isthmian Canal Commlsslou iov 
the fiscal year 1909.. 
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The water di’ains off from the hydraulic fill 
tliroiigh pipes, and the silt settles and packs 
tightly. Essentially, the rock fills secure stability 
whilst the hydrauKc fill secures impermeability. 
The former ensure" that the dam shall not be 
pushed bodily to the north by the pressiue of 
the water in the lake. The latter, which occupies 
the space between the rock fills, ensures that the 
waters of the lake shall not percolate through 
the dam. The devices by which an immovable 
and imper\uous dam is constructed of loose and 
fragmentary material are an excellent example of 
the sxibtle methods of the civil engineer. It should 
be noted that the material on which the engi¬ 
neers rely for the impervious centre of the dam 
is the same in substance as that on which the 
dam is founded, for they simply immp up 
thef alluvium covered by waters derived from 
the Chagres and other rivers in the vicinity of 


sections alone. The slope of the surface—one in 
ten—^is so gentle that the structure resembles a 
gradual swelling of the ground. The lower slopes 
are already so much covered with grass that 
I found myself walking on the dam before I 
realised that I had left the original surface of 
the ground. Moreover, no diagram can do justice 
to the fine-grainedness of the dam. The smallest 
dots which can be made upon paper are not too 
small to represent, on a true scale, the gi'eat 
blocks of the rock fill, whilst the fine silt of the 
hydraulic M is actually finer in texture than 
the small dots made by a drawing pen. 

One of the questions relating to the Gatun 
Dam which has been answered, more or less 
completely since my visit in 1908, is whether it 
would be too heavy a load for the ground to 
carry. If so, the materials would subside, and 
the ground not far from the dam would bulge 
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the dam itself. This fact is advanced as an 
argument in favour of the impermeahility of 
the foundations, but I think that the case for 
the foundations is better if it be left to rest on 
the experimental evidence only. The argument 
quoted above is not a good one, because it leaves 
out of account the possible effect of difference 
in the mode of deposition of the material. 

With regard to the stability of the surface of 
the rock fill, one sees at once that the artificial 
hiH is much ^ better than natural slopes in 
which alternations of porous and impervious 
materials occur. The rook fills have no such 
impervious layers to become lubricated surfaces, 
such as cause the slipping of superincumbent 
material. 

The appearance of the dam m gives a 
feeHngr of greater confidence in its stability than 
is to be attaii^ed by 4he study of plans and 


up. It is extremely satisfactory to note that 
there has been no bulging of the ground. This 
is due to the .flatness of the dam, as is shown 
by the following experience on the relocation 
works of the Panama railroad. The new line 
was to run on an embankment some 90 feet 
high across the Gatun Lake, parallel to, and 
about half a mile east of, the old line. The 
ground, however, was unable to carry the load. 
The rock fill, dumped from a trestle, sank and 
spread, and the ground contiguous to it bulged 
up, or “ humped,” badly. It should have had, 
in fact, a load of rock laid upon it to keep it 
dovm. When the dumping of the rock fill of the 
Gatun Dam was commenced the engineers took 
no pains to spread the load, and, the pile growing 
steeply, a ^bajnlar subsidence of the fill took 
place.' It was a matter of small intrinsic impor¬ 
tance, as the distribution of pressure would have 
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soon been readjusted by the dumping of more 
rock alongside. Nevertheless, the occurrencje 
was unfortunate, as it gave rise to great alarm 
in the United States. The subsequent growth of 
the dam. (which now has its final width and of 
which the height grows gradually, and the sur¬ 
face slope remains constant to wdthin 25 feet 
of the top) has been unaccompanied by any 
deformation of the neighbouring ground. So 
little cause does there appear to doubt the capa¬ 
bility of the ground to bear the heavy load piled 
up at a gentle slope that the engineers have not 
hesitated to create a deep hollow in the ground 
just north of the dam in the process of pumping 
up the hydraulic fill. It should be observed that 
the ground to the south of the dam will be 
actually relieved of much of the strain when the 
water is allowed to rise to its final level of 
+ 85 feet, for this will further weight it down 
against the thrust of the dam. Also the heavy 
but loose materials of the southern rock fill of 
the dam will be subject to less gravitational 
stress when the lake is full than during the process 
of construction, for the pressure of the water 
acting, as is well known, at right angles to the 
face of the slope tends to push the material 
northward, whereas gravity tends to make it 
tumble to the south. This thrust of the water 
tends, of coui’se, to push the dam bodily north¬ 
ward. On both accounts the northern face of 
the dam is built at a still gentler slope than the 
southern. 

An important stage in the construction of the 
Gatun Dam had been reached before the date 
of my recent visit. The Chagres had been 
flowing to the sea by the channel marked on 
Fig. 4 as the West Diversion. Meanwhile 
the channel, called the Spillway, had been 
prepared. This is a concrete-lined ehaimel, 
300 feet wide, cut through a low rooky hill which 
projected above the valley floor, and is included 
in the dam. The sill, or opening, of the channel 
is 10 feet above mean sea level. When the West 
Diversion was closed the Chagies had a depth 
of about 14 feet. The river made a hard fight 
to keep its course. Great masses of rock dumped 
in the channel of the West Diversion were 
whirled away by the current. Then quantities 
of iron rails were dropped across the wooden 
trestles, and these "held up the fresh loads of 
dumped rock. The trestle cracked under the 
I strain, but held. Meanwhile pressure was re¬ 
lieved by pumping silt into the channel just 
/above the trestle, thereby producing a shoal, 
and finally an idand. By these meam. Bolor^el 
Sibert, the Engineer-in-Oharge, finally 


in inducing the river to abandon the West 
Diversion and flow through, the Spillway. It 
now pours in a swift torrent through this broad 
artificial channel, the chocolate-coloured waters 
curling back in a series of standing waves. The 
surface of the water is generally at about 
+ 14 feet, and this maintains a large mere or 
small lake above the dam, from which protrude 
the telegraph poles along the old line of the 
Panama railroad. This state of affairs mil 
remain until the time comes for closing the 
Spillway by a concrete dam, about eighteen 
months hence. Then, when the river has been 
mastered, the lake will slowly fill to+85 feet, 
after which the surplus waters of the Chagres and 
other rivers will be allowed to escape through 
the sluice gates, ^ 

I have said that a merit of the scheme for 
placing the dam at Gatun was the storage of a 
great amount of water. Should more storage 
capacity be required in the future, it can be 
obtained by dredging up the bottom of the lake, 
and, in order to provide for such a possibility, 
the sill of the uppermost lock has been placed 
at +37 feet instead of +40. If, therefore, the 
bottom of the lake were lowered three feet there 
-would still be sufficient depth over the look sill 
with the minimum quantity of water in the lake, 
whereas the quantity stored when the surfacse 
is at +85 feet would be considerably increased. 

The Central Division. 

The Central Division extends from Gatim to 
Pedro Miguel, and is in the charge of Colonel 
D. D. Gaillard. ‘From Gatun to the halfway 
point of the Canal (Mile 25, near San Pablo) 
there was hardly any excavation needed, the 
natural level of the ground along the line of the 
Canal being generally below +40 feet. Along 
this line the trees have been cut down, and the 
brushwood and scrub cleared away. Over the 
remainder of the 164 square miles of Lake Gatun 
the forest will be wholly or partially submerged, 
and the trees left to rot and die, the process of 
clearing being too * expensive. From Mile 255 
to Mile 31, above Gamboa bridge, there is. 
a good deal of excavation of soil being done. 
The work was particularly interesting at the 
time of my visit on account of the oircumstanGe 
that the Chagres -was here being turned into the 
’ canalized channel. About Mile 31, at the sharp.,, 
bend above Gamboa bridge, ^ begin ' the eight; 
miles of continuous excavation in basalt rock, 
known as the Cubbra Cut. At the nor% end 
the lowest or pioneer cutting was down ^‘fco^ 
“grade to, tBe'•final level' above 
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sea. This is three feet below the low-water surface 
level of the Chagres at Gamboa bridge near by. 

A barrier of the natural soil had been left to 
keep the waters of the Chagres from flooding 
back into the Cut. All rain-water accumulating 
here has to be pumped across this barrier into 
the Chagres, From this point the level of the 
bottom, or pioneer, cut rises as far as the sus¬ 
pension bridge at Empire, where the level is 
-1-111 feet. Thence the pioneer cut slopes 
southwards, so that the level is -1-95 feet at 
Gold Hill and +45 feet under the railway bridge 
at Pedro Miguel. These slopes are maintained 
partly for the purpose of draining the Cut, partly 
in order to facilitate haulage of the trains loaded 
with the spoil. Only empty cars have to be 
hauled up the slopes. It is in the Culebra Cut 
that the great collection of machinery is to be 
seen, particularly the huge array of steam-shovels 
and rock-drills. These are continually being 
shifted in position. As each steam-shovel is 
shifted, its water-supply pipe has to be shifted 
after it. As each rock-drill is shifted the jupe 
conveying compressed air has likewise to be 
shifted. The water-pipes and air-pipes have to be 
laid in the Cut, and they must be so placed as 
not to interfere mth the trains, full and empty, 
which pass every point on the Cut at intervals of ^ 
about two minutes. At Empire the pipes have g 
to be carried across the Gut, for which purpose ^ 
a steel suspension bridge was built. This will 
serve to give some slight idea of the amount of 
detail which has to be attended to in this divi¬ 
sion. The organisation, however, has long been 
perfected here and elsewhere on the Canal 
works, and these things now appear to the 
visitor to arrange themselves. 

The most impressive view of the Culebra Cut 
is that from Culebra town, looking down into 
the trench and across to Gold Hill. The summit 
of this hill is 665 feet above the sea, and at 
+534 feet commences the escarpment begun’by 
De Lesseps and continued by the Americans. 

The pioneer cut below is now* at +95 feet, so 
that the present escarpment is 439 feet in height. 
This is only ten feet less than that which will 
finally be visible when the Canal is filled with 
water to +85 feet. -Those who visit the Canal 
works when excavation is complete to +40 feet, 
arid before the watereis allowed to flow ^ will 
see an escarpment of 494 feet. The summit of 
the hill is 670 feet the present, pioneer 

out. These dimensions "do not differ much from 
those of the cliffs at The 

^ Tlifise levels refer to July-August, 19XQ, . 

last visit.' " 
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vegetation of tke smiiniit, and the brilliant red 
of the earth below recalls also the colouring of 
the cliffs of South Devon. Only at the lower 
levels does the black basalt appear. The scale of 
the scenery is only gradually realised W’hen one 
notices the little figures of the men creeping 
about in the bottom of the Cut among the great 
fragments of rock dejected by dynamite from 
the walls of the Cut. 

When I visited the Canal works in April, 
1908, the whole of the Culebra Cut w^as being 
got out as for a bottom vadth of 200 feet. In 
October of that year, however, it w’as decided 
that the bottom width should be increased by 
no less than 50 per cent.—^viz., from 200 to 
300 feet. This important change, coming at a 
somewhat late stage in the operations, appears 
to be responsible for much of the increase in the 
slides. These so-called slides are so serious a 
trouble that the centre of anxiety is now shifted 
from the Gatun Dam to the Culebra Cut. The 
widening of the Cut necessitated the cutting of 
fresh slopes through the clay ’which covers the 
rock to an average thickness of 15 or 20 feet. 
These slopes had become covered with vegeta¬ 
tion and were fairly permanent, but when the 
bare ground was again exposed to persistent 
rains they began slipping again. But the trouble 
does not cease with the sliding of superficial 
clay- The solid rock beneath it on the banks 
sometimes breaks like ice in the ice-fall of a 
glacier, and, which is still worse, the dowmslip 
of material above is not infrequently accom¬ 
panied by a humping up of the basalt rock 
which forms the present floor of the Cut,* and is 
the material of the bed or floor of the future 
Canal. This humping up of the bottom of the 
Cut during the present wet season (commencing 
May, 1910) has occurred at many places. The 
rise of the floor has been as much as 20 feet. A 
common view with regard to slides seems to be 
that as the quantity of material apparently 
available for sliding 'is hot more than can be 
cleared up by a few‘steam-shovels, the sliding is 
not serious. Even if *the calcination of quantities 
^ be correct, however, this view is, I think, unsound. 
What matters mosl^ is not the slipping of the 
banks, bat the humping of the bottom. As 
long as the bottont :pf the Cut is subject to 
humping it would be futile to let the water in 
and attempt navigation If things went on as at 
present the depth of w%ter at any point might 
; at any time Be redu^d frplh 45 feet to 25 feet. 

I Of all physical prdbess^ those going on ip 

-M ma toM wbem breaks above there 

0 m bottom of tlie Cut 


earth shdes are at the present moment the 
most worth study by the engineers on the Canal. 
These occurrences appear to mo to be closely 
related to gravitation waves in water, and to be 
most easily comprehended by a bold application 
to them of the principles and the terminology in 
use by the student of superficial waves. 

The “ Slidesin the Culehra Cut. —Every¬ 
one is familiar with the circumstance that 
if on a water surface there be anywhere pro¬ 
duced a steep slope— e.g., the hole made by a 
falling stone or the hump made by a submarine 
explosion, the force of gravity produces a wave 
or waves. The hump subsides, and the water 
contiguous to it humps up. The same thing 
happens with the solid surface of the earth, only 
that the stiffer material does not go on undu¬ 
lating, but generally stops short at the formation 
of a single trough and crest, or one complete wave, 
I'suggest the term‘‘subsidence wave” for this 
occurrence. This phenomenon of a surface 
wave produced by subsidence of soil or rock 
presents itself in two forms. The first is that 
already described, arising from the imposition of 
an additional load upon a part of the natural 
surface, resulting in a rise of level of an adjacent 
part of that natural surface. The phenomenon, 
which is a familiar one to railway engineers, has 
nevertheless occurred so much more freely than 
was foreseen, that the proposed route of the 
Panama railroad from Gatun to Bohio has had 
to be entirely abandoned and a new route 
adopted, which avoids the alluvium of the 
Chagres valley.* The second form of the subsi¬ 
dence wave in soil or rock occurs not from the 
addition of a load but from the removal of a 
load, or of lateral support. Such subsidence 
waves or wave slides occur at many spots from 
Las Cascadas, near the northern end, to Paraiso, 
near the southern end of the Culebra Cut, a 
distance of about six miles. 

The term “ slide ” conveys a misleading idea 
of what occurs. It suggests travel of super¬ 
ficial material down an incline. It suggests 
that every part of the material moves for¬ 
wards and downwards. This is, indeed, what 
happens when shallow soil is stripped from 
a sloping face of rook during heavy rains. 


• When, a railway embaQjanent<is piled too steeply for the 
character of the material of which it is composed, the 
inaterf^ spreads. I saw a case on the re-location works of 
the Panama ratiroad in a place where the ground was firm 
enosngh to support the load so that there was no humping of 
ijatural suriaee, Tiie slope of the embankment was, 
howevri*, waved, the toe being steep and the ihiddle part 
much flattened. The characteristic face of dumped material 
is plane. A waved surface is the sign <4 subsequent 
subsidence, 
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But when the soil or disintegrated rock is deep 
the movement of the so-called “ slide is no 
mere slanting descent, for the forward move¬ 
ment is accompanied by subsidence at the back 
and elevation in front. When we reflect that 
gravity acts vertically, we see that this form of 
movement ought not to cause surprise. In the 
case of a slide which occurred on the east side of 
the Canal opposite to Whitehouse* the first 
thing which was noticed was that the steam- 
shovel in the Cut was being lifted. The higher 
slopes were then examined and it was dis¬ 
covered that a crack had appeared in the 
soil. Afterwards the soil below and in front 
of this crack foundered, moving forwards 
and downwards with the formation of the 
crevasses which are the usual accompaniment 
of landslides.t It is easy to imderstand that 
in the hump the horizontal pressure on the earth 
has been increased, that it has been squeezed. 
The foundered part, on the contrary, having 
broken away from the earth behind, which 
remains stationary, is less squeezed than before, 
so that, -relatively to its former condition, it 
may be spoken of as having undergone tension. 
Between the foundered part where tfeere has been 
relief from lateral squeezing, and the risen part 
which has been subjected to an increased squeeze, 
there should be a nodal line where there is no 
change of pressure. In more than one sHde it 
has happened that a line of rails laid upon a 
berm or ledge in such a situation has suffered no 
vertical displacement. In one of the slides which 
I saw, the horizontal movement in the hump was 
about 30 feet and the vertical about 18 feet. 
The w’hole occurrence is the conversion of an 
inclined plane surface into a waved surface, the 
foundered half being the trough of the wave, the 
rising part the crest of the wave. As hi many 
other kinds of waves, so here, there is on the 
surface a series of minor inequalities comparable 
to ripples, but on account of the brittle nature 
of the material these take the form of cracks or 
crevasses, instead of wrinkles or wealds. The 
crevasses occur on the humped-up part as well 
as on the foundered portion. 

W^ere humping of the bottom of the Cut 
occurs, the treatment which will be adopted will 
be to lessen the angle of the slope above until 
gravitational equilibrium is reached, which can 

* This is near the north end of the Cut, Here the rocfe on 
the east side dips towards the Cut, and subsidence abov*© 
with humping below is frequent. On the opposite sido the 
roek dips away from the Out, and, though covered with clay, 
there are no slides. , 

t A shov^ has i^n as Amch ^ nine feet in the 
afternoon. , , ,, ' 


only be kiiowm when it is found that no more 
humping occurs. Then if the water be allowed 
to fill the Canal its weight w’ould constitute an 
additional security against either the bulging in 
of the sides of the Cut or the humping of the 
bottom. Superficial running of wet soil or clay 
might still continue, but would cause no anxiety. 
It would readily be removed from the Canal by 
dredging. This sloughing, as it is termed, is 
indeed viewed with satisfaction by the engineers 
as removing some of the weight which produces 
the true slides or wave slides, or subsidence 
waves. The slides are mainly an occurrence of 
the wet season (May-Decomber). The sudden 
tropical downpour, of the kind which causes 
floods, washes off the suiface layers of the soil 
and clay, causing the above-described sloughijgtg. 
By removing in a broad, shallow, semi-liquid 
stream some of the soil and clay, and by puddling 
the surface of what is left, such downpours are 
sometimes beneficial in their action. It is the 
steady drizzle which does most harm, the kind 
of rain which soaks in and waterlogs the mass. 

The worst slides hitherto have not occurred 
directly under the summit of Gold Hill, but 
south and north of it on the east side of the 
Canal, and at Culebra town on the west side. It 
seemed to me that the pressures wliich caused 
humping of the bottom of the Cut were always 
the result of underground flow of watery 
material.* The whole weight of Gold Hill, even 
at the steep slope at which it stands, does not 
squeeze up the bottom of the Cut where there is 
no watery flow. The humping of the 0,oor of the 
Cut reminded me of the bulging of a wood 
pavement when a water-pipe has burst. The 
increase of fluidity due to sinking in of rain¬ 
water diminishes friction and transmits the 
weight of the superincumbent material laterally. 
The heavy rainfall of the Isthmus (90 inches 
per annum at Culebra), and the great depth to 
which the weathering of rocks extends in the 
humid tropics, probably accounts to a great 
extent for the unexpected amount of trouble 
from the combined subsidence and humping in 
the wave slides. 

However this may be, their great develop-, 
ment lately goes far to provide an answer to the 
hitherto unanswerable question “Should the 
Canal have Tbeen sea levd or high level?'’ 
The main argument of the Board of Consulting 
Engineers .against the high-level canal was that 
in an undertaking of such magnitude and iin- 

'portance, “no doubtful experiments shoiiH'fee 

. - ... —. . 

'' #1^' v&rtMl Canal. 
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indulged in, but, on the contraiy . . . every 
.work of whatever nature should be so designed 
and built as to include only those features 
which experience has shown to be positively 
safe and efficient.’’ 

This dictum referred particularly to the con¬ 
trast between a dam at Gamboa, founded on good 
hard rock, and the proposed earthen dam at 
Gatun founded on alluvium; and the argument 
seemed a good one. But the sea-level scheme 
involved a cutting which would have been 
80 feet deeper than the Culebra Cut as now 
designed, and would have been carried also 
through many miles of alluvium which are not 
now being touched, I think the present ex¬ 
perience vdth subsidence and humping in the 
GiSebra Cut shows that a cutting to —40 feet 
thi'ough the Isthmus of Panama (involving a 
cut 574 feet deep at Culebra) would have been 
itself a vast and doubtful experiment ”—^to 
make use of the Board’s expression vdth reference 
to the Gatun Dam. The Board appeared to 
regard the making of an open cut as simply 
a question of yardage. It now appears that the 
depth is a factor which has to he reckoned with. 
I believe I am correct in saying that already the 
Culebra Cut is the deepest open cutting in the 
world. It has, therefore, already become to 
some extent an experiment. Inasmuch as few 
relatively comparable engineering works have 
been carried out in similar climates—combining 
great heat and high rainfall—it is the more ex¬ 
perimental, How the rock itself a.t Gold HiU 
would behave if the Cut were carried from the 
present -f95 feet to the -40 feet of a seg^- 
level canal it is impossible to say; for the 
quality of the rock, which is so good at Bas 
—-vQpispo where the Cut is shallow, gets worse 
as we approach Gold Hill, the deepest part of the 
excavation. 

In the light of the experience of the last Wo 
years, I think the American Government have 
reason to be thankful that they did not under¬ 
take the sea-level canal, for it seems doubtful if 
it would ever have been finished. Had the 
troubles which have lately developed in the 
Culebra Cut been known beforehand, I think 
that it might even have been thought prefer¬ 
able to have a canal with a surface at about 
4*110 instead of 485 feet, putting an additional 
lock at BoMo. With this level, and the original 
bottom width of 200 feet, the Culebra Cut 
would have probably eau^d btit little trouble. 
The.^xtra locks would have involved no new 
• problems, and, when* once committed to the 
‘ necessary disadvantages of a high-level canal, 


it is not of capital importance whether there 
be six lockages or eight. 

However, the present plan is not likely to be 
changed, and the Chief Engineer and Colonel 
Gaihard may be trusted to grapple with the 
wave slides with the energy and resourcefulness 
of which they have given so many proofs. 

The PAcmc Division. 

This Division begins at Pedro Miguel and 
extends to deep water in the Pacific, a distance 
of about eleven miles. The original plan of the 
Coimnission involved a lock at Pedro Miguel and 
two locks, with large dams, at La Boca (now 
called Balboa), close to Panama. This plan was 
changed on the appointment of Colonel Goethals 
as Chief Engineer, partly on account of the 
character of the foundations for the proposed 
dams at La Boca, and partly on account of the 
position being exposed to gunfire from the sea. 
Miraflores, about two miles below Pedro Miguel, 
was accordingly chosen as the site for the 
lower locks. The work in the Division began 
much later than on the rest of the Canal, and 
the plan of the work as proposed in 1908 has 
since been modified. Lastly, the railway from 
Colon to Panama leaves the Hne of the Canal soon 
after passing Pedro Miguel. All these circum¬ 
stances combine to make the Pacific Division 
less known to the public than the Atlantic and 
Central Divisions. 

Coming from Culebra, the trough between the 
hills widens out and becomes lower as we 
approach Pedro Miguel, but the site of the single 
flight of locks is still so far confined by hills that 
no broad valley has to be dammed. The western 
dam runs for 1,700 yards from the look wall 
backwards, almost parallel with the Canal, until 
it reaches the hills. The maximum head of water 
against it is 45 feet—f.e., the whole depth of the 
water in Culebra Cut. East of the looks the 
ground is high enough to form a natural dam, 
but this is improved by a concrete core, as has 
abeady been explained. The single flight of 
two parallel locks at Pedro Miguel will lower 
vessels to Mbaflores lake at the level of 454|. 
This small lake, about two miles long, receives 
no less than six rivers, four on the left bank and 
two on the right. These will supply water for the 
waste through the double flight of locks at 
Miraflores. Below Pedro Miguel lock is a concrete 
guide wall in the lake, and there is another in the 
lake above the Miraflotes locks. 

At Gatun, where all three looks are in series, 
there is only one guide wall, and the cbcum- 
stan<^ that all three locks are in a continuous 
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flight saves material in their construction 
Thus the separated locks of the Pacific end 
contain altogether 250,000 cubic yards more 
concrete than the contiguous locks at Gatun, 
although presenting a less imposing appearance. 

The western dam at the lower end of Lake 
IMiraflores projects forwards—southwards— 
from, the upper end of the locks for a length of 
2,700 feet. It lies nearly parallel to, and near by, 
the western wall of the locks, and its southern 
end abuts on Cocoli Hill. The maximum head 
of water against this dam will be 45 feet. It 
rests on impervious material and is being con¬ 
structed on the same principle as the Gatun 
Dam. It will be connected to Cocoli Hill and to 
the lock walls by a concrete core. East of the 
upper end of the Miraflores locks wiU be a con¬ 
crete dam 500 feet long, which will form a 
spillway similar to that in the centre of the 
Gatun Dam. This will regulate the discharge of 
the six rivers which flow into Lake Miraflores. 
Below tlie double flight of two locks in series at 
Miraflores the Canal traverses swamps covered 
with vegetation for the next three and a half 
miles. The tides at the Pacific end of the Canal 
have an extreme range at Springs of 23 feet— 
they rise 11| feet above mean sea level. The 
surface of the swamps is below the high-water 
mark. Spoil from the Canal excavations is being 
spread over these marshes so as to raise the level 
of the ground sufficiently to prevent flooding, and 
in this way 450 acres will be reclaimed. This land, 
from its situation near the new port of Balboa and 
the proposed interior anchorage basin at the back 
of Sosa Hill, will be of great value and utility. 
The excavated channel of the Canal will here 
have a bottom width of 500 feet, and the calcu¬ 
lated velocity of the tidal currents therein will 
be three-quarters of a statute mile per hour. In 
July the bottom was at —25 feet, but it had not 
yet been got out to frdl width. The five-mile 
sea channel from the docks to deep water is 
completed. The depth of the channel is 45 feet 
below mean sea level, which depth will be con¬ 
tinued to the lowest lock at Miraflores, But the 
extreme range of the tides being, as already 
stated, 23 feet, there will be occasions on which 
the depth of water in this reach of the Canal 
may fall as low as 45 minus 11J—^.c., 33J feet. 


silted up the French canal somew^hat rapidly. 
It is composed of rook from the Central Division. 
In places this has sunk, and humped up the 
sandbanks beside it. 

A special feature of the Pacific Division is 
the hydraulic plant w'-hich has been erected 
below Miraflores. Earth excavation is to be 
done by means of a powerful water-jet from this 
plant instead of by steam-shovels. 

The stone required for the concrete at Pedro 
Miguel and Miraflores is obtained from a quarry 
on Ancon Hill. Some Panamanians are employed 
on this work, for which they have an aptitude, 
and, altogether, some 250 to 300 are at work in 
the Pacific Division. Up to 1908 they were only 
employed for machete labour—f.e., clearing bush 
and the like. Thus the presence of better In¬ 
dustrial conditions seems to be slowly developing 
a capacity for better work among the natives. 
The dangerous work at heights on the looks is 
mostly done by West Indian negroes, who are 
fearless in this respect. Here they have shown 
themselves superior to the Spaniards. This is 
not the only indication provided by the last two 
years’ experience that the negro labourer is 
likely to hold his own against the white navvy 
in the tropics. 

The- last feature of the work on the Pacific 
Division to which I need^ refer is the construc¬ 
tion of scows for dredging, to avoid the voyage 
round Cape Horn. They are of reinforced 
concrete, which has a much longer life than 
wood in these latitudes, while being much cheaper 
than steel. 

The metalled roads made by the Americans 
in the Canal aone have already produced an effect 
on the settlement of this fertile but empty 
territory. The land is taken up chiefly by 
coloured West Indians from Jamaica, Barbados 
and Martinique, who cultivate small patches’ 
and market the produce in the neighbouring 
towns of the zone, as, e,g., Empire and Gatun. 

The excellence of social and sanitary con¬ 
ditions on the Isthmus is maintained at the high 
level reached more than two years ago. After 
the Canal is opened on January 1st, 1915, the 
community which has gathered on the Isthmus 
will be much reduced, but there wfll still be a 
certain amount of work going on. 


TJhis, however, wiU never be for more than an 
hour or two, and the available depth for the 
greater part of every day mil always be more 
than 40 feet. ,, , ; ' 

The breakwater from the mainland to I 

Island is mainly to" protect the ^ 

siit, wMch.drifts' febm the,east,.. 


Discussion. 


The (Sir Wffliam H, 'While), in 

the 'andflWoe.Bj 
had 'their high' 
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endeavoured last year to secure the delivery of a 
lecture by the author at Winnipeg before Section G 
of the British Association meeting, bub as Dr. 
Cornish could not undertake that labour the officials 
of tlie Association were fortunate enough to induce 
Colonel Goethals, the Engineer-in-Chief of the 
Canal, to read a paper on the subject. He thought 
those who had read that paper, which appeared in 
the Proceedings of the Engineering Section, would 
realise that everything that had been said by Dr. 
Cornish in regard to the conduct of such an 
enormously difficult engineering work was well 
deserved* It might not be known to many present 
that the engineers in charge of the Canal work 
were the engineer officers of the American Army, 
and it might seem strange to some people to 
notice that the Secretary of State for War of the 
United States was the Cabinet Minister in charge 
of the undertaking. The fact was, however, that, 
dating back from the early days of the Eepublic, 
the engineer corps of the Army had been in 
charge of the great public works of the United 
States, such as the improvement of harbours, which, 
in this country, were generally undertaken by 
private enterprise. At first the engineers put in 
charge on the Panama Canal were civilians, but 
for reasons into which he need not enter they 
were afterwards replaced by the engineer officers 
of the Army, and they were the men who, 
with civilian assistance, were now carrying out 
their gigantic task in such a 'wonderful way. 
Colonel Goethals sent his son, who had been on the 
works at Panama, straight to Winnipeg for the 
meeting of the British Association, and his appear¬ 
ance proved, if proof were needed, that, provided 
one lived in a proper and reasonable way, it was 
possible to be healthy on the Panama Isthmus. 
As Britishers, they rejoiced to think that the man 
who helped the American authorities to introduce 
the sanitary precautions which had attained such 
marvellous results in the preservation of life and 
health was their own countryman, Major Eonald 
Boss. He came home from the United States 
with Major Boss six years ago, when that 
gentleman was returning from Panama, and all 
the works of protection were in their infancy, 
and Major Ross told him, speaking on the basis 
of his large experience, that he was quite 
sure, with the precautions adopted, the Isthmus 
would become as healthy as any place need 
be. That forecast had been realised, because, 
as the author had stated, the death-rate was now 
only, twelve in the thousand. There were one or 
two points in connection 'with the engineering side 
of the work to which he would venture to allude. 
First of all he desired to refer to the slides” 
which the author ha5 mentioned. There was no 
attempt to minimise those slides, and no fear of 
not being able to overcome the difficulties con¬ 
nected with them, as the foEowing extract from 
the last annual report of the Isthmus Canal Oom- 
mission up to the end of June proved: ** The ikM. 

amount of material removed from all 
breaks In. the .0ehtral''dMsi6n; 


year amounted to 15 per cent, of the amount 
removed from the Gulebra Cut.” Speaking to the 
British Association at Winnipeg on the same sub¬ 
ject, Colonel Goethals said: “ There is only one way 
to deal with this, that is to remove the material.” 

It was the very opposite of the Ghat moss per¬ 
formance. The American engineers were not going 
to be stopped by anything. When men under¬ 
took to cut down into a mountain ridge to great 
depths, as the Americans had done!at Gulebra, they 
must face the unknown. All who had had to do 
with excavation, such as tunnel making, or any 
work of that nature, knew by experience that 
the crust of the earth was in a state of immense 
internal stress; and if anything was done to take 
away a part of the material which was helping to 
bear that stress, something which was unforeseen 
was likely to happen. Those who had seen the 
way in which, at the Simplon Tunnel, strong iph 
girders were crushed under the great depth of the 
mountain, after the Tunnel was formed, well knew 
that what was happening on the Panama Canal 
was not to be wondered at. He thought all 
engineers must admire the courage and endurance 
'With which the American engineers faced such 
work. Even when great masses of rock were moved, 
and materials slid down, and the bottom humped up, 
as it was bound to do when the loads were so huge 
on either side of the cutting, the engineers did not 
complain; they simply went to work, as Colonel 
Goethals said, to ** remove the materials,” and they 
would go on doing it till they had completed their 
task. He quite agreed with the author’s statement 
that the Canal would eventually be built. Mr. Taft, 
who had been concerned with the scheme throughout, 
had just visited Panama for the seventh time, and 
when he returned he stated that his confidence in 
the Canal being opened on January 1st, 1915, was 
still unabated. With regard to the nature of the 
works, it was useless to discuss any further the 
question of whether it would have been better to 
have had a sea-level canal or not. A lock canal was 
to be built, and the question to be considered was the 
scale of the work in relation to probable requirements. 
The author had stated that the locks were 1,(X)0 feet 
long and 110 feet wide, and that there would be 
forty-eight lockages per day. The Americans 
believed that, while jbhe Suez Canal coiald pass 
21,000,000 tons in a year, 80,000,000 tons would be 
passed through thePanama Canal per year with forty- 
eight lockages a day. Of course, in a lockless canal 
like the Suez, the question of the length of the vessel 
did not arise, the draught being the important ques¬ 
tion which then had to be considered. He believed the 
draught of the Suez Canal was now down to eleven, 
metresj and he ^understood the engineers were 
aiming at a thirty-six feet draught. The Panama 
Canal, however, would ha've forty-one feet of water, 
and he could not help thinking that the depth over, 
the look sills had been made forty-five feet, not 
merely to provide for po^ible want of water,’butalso, 
there vgas sufficient water, to enable a stiE ^c^ter 
to he obtained m the carnal, ■ became itf' 
thing ""to''', - lock 
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entrances and to increase the depth over the siU. 
Porty feet was about the greatest depth that 
was now contemplated in the approaches to the 
great harbours of the world. The Ambrose Channel 
at New York was now giving forty feet, and the 
greatest depth at which ships were now being worked 
was about thirty-four feet. In the Suez Canal, 
where the ships travelled slowly, they always re¬ 
quired about eighteen inches of water under their 
keels. The dimensions of the locks at Panama 
would amply suffice for any ship either in 
existence or planned. Contrary opinions existed 
as to whether ships would, in the future, 
exceed 1,000 feet in length. Time would show 
which opinion was correct, but ships had a strange 
habit of growing. He had no doubt that the com¬ 
mercial side of the matter would determine that 
question. Probably those present understood the 
importance of the point made by the author that* 
although the locks were 1,000 feet long, they could 
be shut ofi into sections. The gates were so ar¬ 
ranged as to give lengths of 550 feet and 350 feet 
in the locks, and in that way either section could 
be used to diminish the quantity of water required 
for lockage. An important point to hear in mind 
in that connection was the fact referred to in the 
last report which Colonel Goethals made, that 
05 per cent, of the sea-going vessels of the 
world at the present time were less than 600 feet 
long. The difficulties upon which he had touched 
were only a few of those which all people felt their 
jVmerican relatives had faced, and were overcoming, 
in one of the most gigantic engineering problems 
which the world had ever witnessed; and he was 
sure all Britishers wished them “ God-speed ” in the 
endeavour to bring the undertaking to a successful 
conclusion. 


Mr. J. A. Sasteb said he desired to confine his 
remarks to one or two points, which, as an 
engineer, struck him as being of great interest. 
In the first place, he noticed that the Americans 
had reduced the top water level of the canal from 
' the original design. Mr. Ford read a paper in 1900 
before the Institution of Civil Engineers in which 
it was stated that the summit level of the Oaqal 
would be ninety-five feet above mean sea level. In 
the discussion which followed the paper, he 
(Mr. Saner) suggested that it would be well to 
leave out the summit locks; and from the 
section given by Hr. Cornish he noticed that 
the AmerieEms. had reduced the level of the 
upper water to 6^ feet above datum, and had 
done away with two or three of the locks. 
That was a most important point in considering 
' the difficulty of navigating large vessels through 
^ looks of any kind, and, the alteration made was, he 
thought, a very great improvement in the design of 
the Canal. The author stated in the paper that 
it was intended to leave the whole of the vegeta- 
> tionj^ the huge lake which was being formed, with 
exertion of ^he width of the canal itself. 
^>i®ho^h it must be an almc^t impossible piece 


of work to remove 164 square miles of forest, 
it appeared to him that that vegetation would 
constitute a serious source of danger, in two ways. 
First of all, the timber would no doubt decay 
and be washed down by the floods into the channel 
of the Canal, and it was always a had thing for 
a navigable channel to he subjected to floating 
timber. Not only did the timber get sodden 
with water,' so that it was just afloat, hut it lay in 
the bottom of the Canal; and his experience of the 
River Weaver was that a large number of propellers 
were broken through the semi-floating, and almost 
submerged, timber which came down from the 
tributaries. That, it seemed to him, was a diffi¬ 
culty which would have to be dealt with when 
the time arrived. It also appeared to him, that, 
with the decay of the timber, a malarial swamp 
would again be formed. Anything like 160 square 
miles of decaying timber must be a source of danger 
to health as well as to navigation. Another very 
interesting point which the chairman had men¬ 
tioned, was the sliding of the banks of the deep 
cuttings. Engineers knew that there was a natural 
slope for each diflerenb kind of earth, which it 
would assume sooner or later after being cut into. 
It might not assume that natural angle of inclina¬ 
tion immediately, the probability being that even 
very soft earth would stand almost vertical for 
some time; but as soon as the weather attacked 
the open cutting the earth gradually assumed a 
natural slope, which varied with every kind of earth. 
In some cases there was a slope of 1 in 6 ; in others 
1 in 6, or 1 in 10; and sometimes it would he very 
nearly vertical. The American engineers appeared 
to have realised that fact in the making of the Gatun 
dam, where they had adopted a very easy slope 
of 1 in 10. He thought as they went on into the 
deep cutting they would gradually find out what 
the natural slope of the particular rook was at 
each particular place. He noticed that in the 
photographs shown of the deep cutting, where it 
was in hard rock the sides were standing nearly 
vertical, and that the slides took place at each 
end of the cutting, where there was a change in 
the nature of the rook, and the rock was not 
solid. He could not help feeling that the people 
of this country were rather afraid of tackling the 
question of canals. Some papers were read before 
the Society in 1888 on the importance of canals 
in this country, one of which he had the honour of 
writing himself. From that time very little was 
done up to five years ago, when a Royal Commission 
was appointed which reported on the feasibility of 
improving the canals of the country. He did not 
desire that Commission's report to he entirely 
shelved, hut hoped England would follow the 
example of their American* brethren, and improve 
their canals in the way that was being done on the 
other side of the Atlantic. 

Mr. B. St, Geoege Moobe said that two months 
ago he had the pleasure of spending four days on 
the Isthmus of Panama, and during the whole of 
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that time he was not once bitten by a mosquito. 
The climate appeared to him infinitely better and 
more pleasant to live in than in Singapore. With 
regard to the question of a sea-level versus a 
lock canal for Panama, careful investigation of 
the conditions that obtained there appeared to 
him to point to the fact that the American 
engineers were absolutely right in building the 
kind of canal they had adopted. The first reason 
for that assertion was the difierence of level 
between the two oceans ; to attempt by lock gates 
to control an ocean seemed to him a very large 
order. In the second place, there were ample head¬ 
waters. The engineer in charge of the Gatun dam 
informed him that not only did the engineers 
anticipate having ample water for the working of 
the locks, but "they thought there would be a 
sufficient water supply for lighting the whole of 
the Canal from end to end. The engineers stated 
that they did not anticipate there would be any 
necessity to economise water, but if it was 
found necessary to do so, by an arrangement 
of inlets and outlets to the dual locks the one 
look could be utilised as a reservoir basin for 
the other.. The large lake also formed a safety- 
valve for the tropical rainfalls. The third im¬ 
portant point was that, instead of having a canal 
only 300 feet wide throughout its entire length, by 
means of the scheme adopted a canal would be 
built, sixteen miles of which were 1,000 feet wide. 

Mr. J. G. Leigh emphasised the readiness with 
which the American Government and the American 
officials placed every detail connected with the 
construction of the Canal at the disposal of 
journalists, a plan which many English manu¬ 
facturers might copy with advantage. In the 
course of his literary work he had been forced to 
obtain from the State department at Washington, 
or from. manufacturers in America, information 
about English manufactures and enterprise which 
he had been unable to obtain in this country. The 
fact could not be sufficiently emphasised that the 
minimum width of the Canal only extended 
through the cutting, and that in its other parts it 
varied between 500 and 1,000 feet. 

Dr. Vaughan Oobnish, in reply, said the experi¬ 
ence of the last two years enabled one to form an 
opinion as-to whether it would have been better to 
adopt a sea-level or a high-level canal, an opinion 
which he was not able to decide to his own satis¬ 
faction two years ago. He thought the American 
Government were to be congratulated on the fact 
that they did not embark upon a sea-level canal. 
To have done so would have necessitated carrying 
the cutting down eighty feet lower, from plus 
forly feet to minus forty feet, so that at Gatun 
there would have been a hill more than 500 feet 
high towering over the cutting; How that rook 
might have behaved, with the possible stresses 
which might conie upon it,, and the ra^d :&»- 
" 'Which basalt rocki^diab^ie^'P^^p^ 

’ particular in a ;hot it 


say. The trouble from slides would have been 
endless if it had been necessary to continue the 
cutting, not only through the eight miles of basalt 
rook, but through the thirty-two miles of alluvial 
earth; and he very much doubted if the patience 
of the American nation would have lasted out till 
the completion of the work. There would have 
been no end to the work, and ifc might have been 
abandoned before it was completed. The slides 
which had taken place had practically settled the 
question as between a sea-level and a high-level 
canal in favour of the latter. 


On the motion of the Chairman, a hearty vote of 
thanks was accorded to the author for his in¬ 
teresting and instructive paper, and the meeting 
terminated. 

FOOD CONSUMPTION IN PARIS. * 


In Paris, dealers in horse and mule meat are 
compelled by law to indicate, by means of a sign 
of a horse’s head over the front of their places of 
business, the nature of their trade. This is to 
protect the unsuspecting public, who frequently 
are unable to distinguish between beef and horse 
meat. According to reliable statistics quoted by 
the American Consul in the French capital, Paris 
consumes in a year 347 million pomids of beef, 
veal, and mutton. To this must be added 79 
million pounds of pork and nearly 9 million 
pounds of pork products. In these pork products 
are included the sausages and various preparations 
and mixtures of meat. In addition to. this, the 
consumption of horse and mule meat is large. 
In fact, each year over 29 million pounds of horse 
and mule meat are consumed, representing about 
61,000 animals. The total amount of meats of all 
kinds consumed annually in Paris reaches the 
significant figure of 455 million pounds. The 
amount of poultry eaten in Paris annually reaches 
48 million, pounds. The consumption of game 
attains 3 million pounds. Large numbers of 
rabbits are also fed and fattened for the market, 
and form a considerable quantity of food. That the 
Parisians are also great fish eaters is shown by the 
number of pounds sold annually, as followsSalt¬ 
water fish, 87 millions; fresh, over 6 millions; 


smoked, 343,000; iaalted, 22,000. Total, 94 million 
pounds. Oysters, mussels, shellfish generally, and 
snails, also find numerous eaters, for their cour 
sumption is relatively important — 25 million 
pounds, in addition to over 1 million pounds'^ 
of snails and crawfii^. The consumption of 
vegetables in Paris areaohes the following figures: 
-General vegetables, 31 million pounds; 


rooms, nearly 9 millions; and watercress, IS 
million pounds. As to butter and eggs,. Pis#. 
consumes of the former annually, j 

pounds, and of the latter, 55 
“that 
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Yinces. Of late years Paris has been consuming 
many eggs imported from G-ermany, which country 
in turn buys from Bussia, England, Italy, and 
America. The consumption of fruit reaches 46 
million pounds annually. All fruit in Paris is sold 
by weight, the lowest in price being 2Jd. per pound, 
and ranging from that figure to Is. Sd. per pound- 
Bananas always command a high price, and are of 
inferior quality. As to cheese, which is never 
excluded from a meal in France, the annual con¬ 
sumption reaches over 37 million pounds, and is 
divided among the following kinds :—Camembert, 
21 millions ; Brie, G millions ; Coulommier, 4 
millions ; Livarot, 2 millions ; Gruyere, 2 millions ; 
hlont Bore, 500,000; Port Salut, 2*60,000 ; Boque- 
fort, 63,000; Confcal, 62,000; IMunster, 62,000; and 
other kinds, 2 millions. 


--—- 

HOME INDUSTRIES. 

The hhtington Explosion .—hlore than a year 
ago a remarkable boiler explosion occurred at the 
Distington Iron Works in Cumberland. It was 
one of the rare compound-boiler explosions. Of 
eleven Lancashire boilers in a battery, four were 
destroyed, and three others partly torn open. The 
debris were scattered over an area half a mile across. 
The Board of Trade has just issued its report. One 
would have thought that it might have been issued 
more expeditiously, for it is fourteen months since 
the accident occurred—but perhaps better late than 
never. The evidence shows that probably No. 7 
boiler exploded by excessive pressure, and by the 
force of the explosion caused three others on its 
flanks to explode almost simultaneously. No, 7 
had been laid of for cleaning, and it seems that 
an iron plate had been inserted in the pipe between 
the boiler and the stop-valve connecting the boiler to 
the steam-range, so as to keep steam from leaking 
into the boiler and inconveniencing the men inside. 
The safety-valve and the stop-valve were, however, 
on the two legs of a Y so that the iron plate 
would both cut the stop-valve and the safety-valve 
of from the boiler. Apparently, after cleaning, it 
was forgotten to remove this iron plate, so that 
when the steam was raised the safety-valve would 
be out of action and the opening of the stop-valve 
would not supply any outlet for the steam, but 
would, on the other hand, permit steam from the 
other boilers to have aoc.ess to the safety-valve of 
No. 7, Hence a slight leakage at this safety-valve, 
or its blowiug-of owing to the pressure in the 
steam-range, vrould make the attendant suppose 
that the safety-valve of No. 7 was in proper action, 
although the procure in No. 7 might be much 
higher than in - the others. It would seem that 
this is what happened, the pressure in No. 7 rising 
until the explosion occurred. 

Folded Woven Goods ,—In deference to repre¬ 
sentations made by Mapehester firms, the Govern¬ 
ment of Southern Nigeria have decided to introduce 


into the Legislative Council a Bill to amend the 
Folded Woven Goods Ordinance of the Colony. 
The Bill will permit certain variations in the way 
of folding certain goods to meet the requirements 
of the trade in such goods, and to consolidate the 
various amendments now existing to that Ordinance 
as originally passed. The Bill contains a schedule 
of exempted articles which differs from any previous 
one. The Ordinance is to take effect as from 
January 1st. 

The Price of Glycerine.—Bietenenoe was made in 
thes 3 Notes recently to the great advance in the 
price of glycerine, and since then there has been 
further a*ise. Chemieally-pure glycerine is now 
over £100 per ton. The Manchester Guardian 
gives some interesting facts respecting this industry. 
The prices of chemically - pure glycerine are 
regulated by two conventions, one embracing 
British makers and the other Continental makers. 
These act independently of each other as regards 
prices, but they have a working agreement as to 
the limitation of competition in their respective 
spheres. The British production amounts to about 
13,000 tons per annum, the French to 14,000 tons, 
the German to 9,000 tons, the Spanish and Italian 
together to 4,000 tons, and American manufacturers 
produce abcmt 20,000 tons, in addition to which 
quantities ranging from 12,000 tons to 19,000 tons 
are annually imported from Europe. The great 
advance in prices is due to a very exceptional com¬ 
bination of circumstances. On the one hand the 
costs of production Lave been increased owing to 
the supersession of glycerine-yielding tallow by 
paraffin wax on the part of soap manufacturers, and 
the very high price of soap-making oils has tended 
to limit their use and divert the demand to non- 
glycerine yielding fats. Then there has been a 
large increase in the demand for high explosives 
owing to the many large constructive undertakings 
in progress, and the great expansion that has taken 
place in the mining industry. Probabilities point 
to the present high level of values being maintained 
for a considerable time. 

^ev) Engineering^ Works ,—The number of new 
engineering works to be promoted by BiUs or Pro¬ 
visional Orders in the next session of Parliament 
point to proposed improvements and extensions 
of existing undertakings of much importance, more 
especially in the case of railways and tramways, 
and river, dock, -water, and drainage works. 
Amongst new railways and improvements may be 
mentioned the proposal of the Metropolitan Rail¬ 
way for a widening of the line and the construction 
of a new station at Mount Pleasant, between 
Farringdoa Street and King’s Gross stations. The 
Tilbury and , Southend Company is asking for 
extended, electrical powers, including the con¬ 
struction of generating stations, and the Great 
Northern wants to widen at Finsbury park, as 
well as other parts of its system, 
through Peterborough and from Doncaster north¬ 
wards to the junction with the North-Eastern 
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Railway. The Midland is projecting a new direct 
overhead line through Bradford to take the place 
of the direct line sanctioned in 1898. It is also 
proposing new lines in connection with the King’s 
Dock at Swansea. The North-Eastern line is 
promoting a widening of its Leeds and Selby Rail¬ 
way, with various road works in Leeds and four 
short railways in the Newcastle district. There 
are two railway proposals by new companies, and 
new railways are being promoted by the Manchester 
Ship Canal Company, and by the Great Yarmouth 
Port and Haven Commissioners in connection with 
new dock and other works. There are sixteen 
notices of Bills or Provisional Orders dealing with 
new tramways or extensions, besides the very large 
programme of the London County Council; power 
to run omnibuses and other road vehicles is 
being sought by several railways and corporations, 
and there are numerous schemes for trackless 
trolleys, or railless overhead electric traction. 
The Corporation of London is seeking power to 
construct a new bridge over the Thames be¬ 
tween Blackfriars and Southwark bridges, and to 
rebuild;^ Southwark bridge. The most important 
dock scheme 4s that of the Clyde Navigation 
Trustees. 

British Bidustries at Tumi. —The British In¬ 
dustrial Court at the Turin Exhibition of next year 
promises to be a thoroughly representative display 
of the various industries of the United Kingdom. 
It is hoped that the very successful British display 
made by the chemical manufacturers of Great 
Britain at the Brussels Exhibition of this year will be 
improved upon. The Chemical Industries Com¬ 
mittee of the. British Royal Commission is already 
considering the matter, and at the meeting of the 
Association of Chambers of Commerce of the 
United Kingdom it was resolved that “ in view of 
the success which has attended the collective ex¬ 
hibits of the Chambers of Commerce at the Brussels 
Exhibition, and their efiectiveness in directing 
attention to the staple industries of this country, 
the Association strongly recommends all the 
Chambers representing manufacturing industries 
to organise collective displays of their products, 
in addition to the industrial exhibits of their 
members, for the Turin Exhibition to be held next 
year.” 

The Consu7nptio7i of Whisky. —The annual reports 
of the Inland Revenue, now for the first time in¬ 
cluded in the first report of the Commissioners of 
His Majesty’s Customs and Excise, includes tables 
which point to a great diminution in the amount 
of spirits retained for consumption in the United 
Kingdom in the fiscal^ear ended March 31st last. 
It was only * 48 proof gallon per head of the popu¬ 
lation, as against * 72 in the previous year, and * 89 
in 1901. The proportions given for Scotland are 
*94 last year against 1*38 in the previous year^ 
and 1*68 in 1901.' These figures point to an 
immense reduction in consumption of whis^; 
but it.must be. borne in mind^tha^ 


to the actual consumption, but to the quantity 
retained for consumption—that is to say, the 
quantity held as well as the quantity sold. And, 
naturally, dealers reduced their stocks when the 
duty was raised. The whisky trade has been 
paralysed by the last two Budgets. Over-produc¬ 
tion had left it in a very depressed condition for 
some years before the 1909 Budget, but the imposi¬ 
tion of the additional 3s. 9^2. duty has seriously 
worsened the position by checking consump¬ 
tion. 

South American Wool. —To-day South America 
ranks second as the producer of wool, but in many 
parts the difficulty in getting the raw material to 
shipping centres at reasonable cost is great, and 
will remain so until railway systems have been 
developed. The Bradford spinners and manu¬ 
facturers do not like South American wools owing 
to their not working up as soft as similar wotls 
from New Zealand. But River Plate oross-breds 
have shown improvement in recent years, and the 
Statist, which has an interesting article on the 
subject in its last week’s issue, argues that there is 
no good reason why larger quantities of South 
Ameripan wools should not be used by our home- 
trade manufacturers, although it is a well-known 
fact that the produce from both Uruguay and the 
Argentine does not spin so well as the wools grown 
in Australia and New Zealand. 

The Petrol Tax and Commercial Motors. —A 
meeting of makers and users of commercial 
motors was held in London last week, with the 
object of doing all that is possible to get the 
petrol tax removed. The meeting was very repre¬ 
sentative of the trade, since persons employing 
40,000 men and paying 90 per cent, of the tax 
were present. Their ease would seem to deserve 
the careful attention of the Government. The 
argument is that the tax is retrogressive ; that it 
puts unnecessary difficulties in the vyay of cheap 
transport; that the petrol-driven vehicle is tyred 
with rubber and does the least damage to the 
road; and that to tax one form of traction is 
unfair. The eSect of the tax on the industry is 
said to he very injurious. 


OBITUARY. 


Archibald Scott.— The death took place on the* 
6th inst., at his residence. South’ Bank, Surbiton, 
of Mr. Archibald Scott, fn his 91st year. 

Mr. Scott was appointed traffic manager of the 
London and South-Western Railway in 1852, and 
held that position until 1870, when he became 
general manager. ^ On retiring from the la4iter 
office in 1885 he became a director of the company, 
a position which he held till his retirement in 
4902. He became a member of the 'Royai' 
of in ^ 
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NOTES ON BOOKS* 


MoDERjf Business Tra-iking. By John King 
Grebby. London: Macdonald and Evans., 3s. 6d. 
net. 

Mr. Grebby has acted as Examiner for the Society 
in the subject of ‘‘Handwriting and Correspon¬ 
dence” since this subject was first added to the 
list in 1901, for he was associated in that year 
with Sir Courtenay Boyle, and on Sir Courtenay’s 
-death he undertook the whole of the work. He 
will now examine in the new subject, “Business 
Training,” which appears for the first time in the 
Programme for the present year. 

It may therefore be taken that he has consider¬ 
able knowledge, both of the qualifications and the 
deficiencies of young students preparing for a 
commercial career, and that he is quite competent 
top' give thm useful advice and instruction. The 
number of such students is increasing year by year. 
The education for the most part provided in our 
primary and lower secondary schools is adapted to 
the wants of youthful clerks and of no other class, 
and the natural tendency of boys to prefer clerical 
to manual work is fostered and increased by their 
school training. 

This being so, it appears desirable that the 
special technical training which will help boys to 
attain the object of their ambition should be pro¬ 
vided, and that boys should not be left, as of old, 
to pick up by practice in an office the routine and 
method of the particular business which they may 
have entered. Classes, text-books and examinations 
.are all needed, and have all been provided, and it 
may reasonably be expected that, on the one hand, 
the early work of the junior clerk may he made 
easier, and, on the other, that he may more 
quickly become capable of rendering useful service 
to his employer. 

The field of study is a wide one, since it of 
necessity includes every department of trade and 
commerce, and though the elementary work in most 
offices is very similar,it soon becomes specialised, and 
the lad gets on most rapidly who can adapt himself 
to the specialities of his particular business. Hence 
.a handbook on business training, aiter a general 
division applicable alike to all clerical work, must 
soon branch off to the treatment of special lines 
of industry. This Mr. Grebby has done. He treats 
not only of “goods sold and delivered,” with the 
various devices incidental to such sale and delivery, 
but also of customs and excise, railways, banking, 
insurance, companies, the Stock Exchange, etc. 
The junior, and indeed the senior, clerk in each 
and all of these various divisions of commerce will 
find much of value and of practical service to him 
in these pages* 

QfiAiSiTiTxSnitVEXiNG. By George Metson. London: 
t John Bic^ Prees, Ltd. 6d. net. 

This little volume is composed of material which 
Or%iSally appefared in the Ilki$tT€bt&d Carpmter and 
The author % a teacher of Builders’ 


Quantities and Building Construction at the 
Borough Polytechnic Institute, and his practical 
experience enables him to judge what his pupils 
ought to know and how they should learn it. He 
is of opinion that all building students, whether 
their intention is to become architects, builders, or 
foremen, should study quantity surveying; and 
there can be no doubt, as he says, that although 
the professional quantity surveyor fills a recognised 
and useful place in the building world, it is desirable 
that the architect and builder should know some¬ 
thing of his work, even if it be only for the purpose 
of checking it. The book, which appears to be 
very concise and clear, will be welcome to many, 
not only for its excellence but for its cheapness. 
Hitherto ifc has only been possible to study the 
subject in comparatively expensive volumes. 

The British Journal Photographic Almanack,. 

1911 (Jubilee Issue). Edited by George E, 

Brown, F.I.O. London: Henry Greenwood and 

Co. Is. and I 5 . 6d. net. 

This well-known book of photographic reference 
has now reached its jubilee number. It com¬ 
menced in 1860 with a wall or street calendar. 
Then there were five numbers of a pocket-size 
volume, and since 1866 it has appeared in its 
present form, though it has grown from a very 
slim book into one over 2 J inches thick. Of this 
bulk just two-tbirds are advertisements, but these 
advertisements are by no means the least useful 
part of the book. The “reading matter” com¬ 
prises all sorts of tables and formulce for photo¬ 
graphers, with other miscellaneous information, 
besides including a very complete record of the 
photographic progress of the year. 


GENERAL NOTE* 


Sunplower-orowing in Bussia. —The sunflower 
is grown in Bussia to a considerable extent, the 
amount of seed crushed exceeding annually half 
a million tons. At first the centre of its 
cultivation was in the Provinces of Tchernigov, 
Kief, Poltava, and Kharkov, hut now the prin¬ 
cipal cultivation of the plant has moved further 
south-east into the Province of Stavropol. Much 
of the seed is eaten either raw or roasted. The 
hulk of the seed, however, is pressed for its oil, 
which finds a ready sale as a welcome Lenten 
' fare. Since the introduction of improved methods 
of refining, a very palatable oil, with a clear and 
pleasant yellow tint, has been produced. As a rule 
it is shipped in ordinary^ wooden casks, although 
lately - tin canisters have been used successfully."^ 
Small shipments have been made as an experiment, 
and, strange to say, to such parts of the Mediter¬ 
ranean as are famous for their production of olive 
oil-—its use probably being for the consumption of 
the people tbere^ y?hile the more valuable olive oil 
is found more proffiable to export, , ^ 
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MEETINGS OF THE SOCIETY. 

Ordinary Meeting. 

Wednesday evening, at 8 o’clock :— 

December 14. — Beginald A. Smith, B.A., 
F.S.A., “ A New View of Boman London.” George 
Laurence Gomme, F.S.A., will preside. 


Indian Section. 

Thursday afternoon, at 4.30 o’clock:— 
December 15.— Bobert Peleowes Chisholm, 
F.B.I.B.A., F.S.A., “The Taj Mahal and its Bela- 
tion to Indian Architecture.” Sir William Lee- 
Warner, K.O.S.I., Chairman of the Indian Section 
Committee, will preside. 


Dantor Lecture. 

Monday Evening, at 8 o’clock :— 

Charles B. Darling, A.B.C.Sc.I., F.I.C., 
“ Industrial Pyrometry.” Four Lectures. 

Lecture IV.— December 12.—Badiant energy— 
The “fourth-power” law—Laws" of Wein and 
Planck—The F4ry radiation pyrometers and indi¬ 
cators—The Holhom-Kurlbaum optical pyrometer 
—Wanner’s pyrometer—Other optical pyrometers 
—Special uses of radiation pyrometers in pottery 
manufacture and work at very high temperatures. 


Papers to be read after Christmas :— 

Horace M. Wyatt, “ Motor Transport in Great 
Britain and the Colonies.” 

Philip Joseph Hartog, M.A., B.Sc., “ Exami¬ 
nations and their bearing on National Efficiency.” 

J. C. jMedd, “ The Dutch Labour Colonies.” 

Cyril Davenport, “ Illuminated Manuscripts.” 

George A. Stephen, “ Modern Machine Book¬ 
binding.” John Mureay will preside. 

Professor J, Wertheimer, B.Se., B.A., “ Water- 
Finders.” 

Captain A. J. N. Tbemearne, “ Some Nigerian 
Head-Hunters.” 

Hon. Sir Bichard Solomon, K.O.B., K.G.M.G., 
E.G.V.O., E.G., M.A,, High Commissioner for the 
Union of South Africa, “ South Africa before and 
after the Union.” 

F. Douglas Osborne, M.Inst.M.M., “The Tin 
Besources of the Empire.” 

Beginald Murray, “ Indian Banking,” 

B. A. Leslie Moore, I.G.S. (retd.), “Indian 
Superstitions.” 

Captain B. Muirhead Collins, C.M.G., “Aus¬ 
tralia and her Besources.” 

Frank M. Andrews^*" Architecture in America.” 

Arthur Charles Davis, F.G.S., Assoo.Inst.G.E., 

The Manufacture and Testing of Portland 
Cement.” 

George B. Heming, “ Art Education in Jewellery 
and Goldsmithing.” 

Colonel Oha^lhs Edw’'ABD Cassal, V.B., F.I.C*V 
-^*^6 Adnlteration of Food.” - , ; 


Dr. Leonard Hill, F.B.S., “ Caisson Sickness 
and Compressed Air.” 

Sir William Abney, K.C.B., D.C.L.. D.Sc., 
F.B.S., “ The Quantitative Measurement of Colour- 
Blindness.” 

Hal Williams, M.I.Mech.E., M.LE.E., “ Beet 
Sugar Factories.” 

Noel Heaton, B.Sc., F.G.S.,“The Production 
and Identification of Artificial Gems.” 


Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

January 19, February 9, March 16, April 27, 
May 25. _ 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 

January 31, February 28, April 4, May 9. 

m 

Cantor Lectures. 

Monday evenings, at 8 o’clock;— 

Frederick Wedmoee, “ Etching ” : 1. “ The 
Old blasters ; ” 2. “ Modern Etching.” Two 
Lectures. 

January 23, 30. 

Professor Adrian J. Brown, M.Sc., “ Brew¬ 
ing.” Pour Lectures. 

February 6,13, 20, 27. 

Professor J., A. Fleming, M.A., D.Sc.i 
P.B.S., “Applications of Electric Heating.” 
Four Lectures. 

March 6,13, 20, 27. 

Alfred E. H. Tutton, M.A., D.So., P.B.S., 
“ Bock Crystal : its Structure and Uses.” 
Four Lectures. 

May 1, 8,15, 22. - 

Juvenile Lectures. 

Wednesdp.y evenings, January 4 and 11,1911, 
at 5 o’clock:— 

Professor Arthur Mason Worthington, C.B., 
M.A., F.B.S., “ A Study of Splashes, conducted 
by the aid of Instantaneous Photography.” 
Two Lectures. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, December 12...ItOYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.G., 8 p.m. (Cantor, 
Lecture.) Mr, C. R. Darling, “Industrial Pyro¬ 
metry." (Lecture IV.) 

Mechanical Engineers, Storey’s Gate, Westnainster, 
S.W., 8 pm, (Graduates’ Section.) Mr. X C. 
Briggs, “Worfeshop and Factory Lighting, with a 
Special Reference to the Use of High-i^essure 
Gas." 

Brewing, Institute of (London Seotipn)* Cnterlon • 

' Restaurant, Biceadilly, W., 8 p.m. Mr. W; A. . ^ 
Riley, “ The Manufacture of Aorated Wai^." J 
Surveyors, 12, Gre.at Geprge-street, S.W., 4 ’ 

, Mr. Robert M. D.'iPanders, “'The-Ofganlsatou of' 

under" Lasii, 'r 
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Lmulou lustitutioii, Fiiisbury-circus, E.C., 5 pan. 

’ Mr. H. Beaumont, “ Riiskin’s Bible of Ainieim.” •' 
Architectural Association, 18, Tufton-street, S.W., 

7.30 p.in. Mr. Gr. I. Elkington, “That Foreign 
Travel and Study retard the Development of a 
National Style.” 

TuESPAY, Decembee 13...Sociological (at the Royal 
Society of Arts, John-street, Adelphi, W.C.), 
8.15 p.m. Dr. J. Lionel Tayler, “ Sociology and 
its Racial Applications.” 

Faraday Society (at the Institute of Electrical 
Engineers, Victoria Embankment, IV.C.), S p.m. 

1. Mr, James S^vinburne, “Separation of Oxygen 
by Cold.” 2. Dr. Heiiiy J. S. Sand and Mr. 
William M. Smalles". “New Apparatus for the 
Rapid Electro-analytical Determination of Metals.” 
Asiatic, 22, Albemavle-atreet, W., 4 p.m. Mr. H. W. 

Codrington, “ The Kandyan Constitution.” 

Optical (in the Chemical Society’s Rooms, Burling¬ 
ton House, W.), S p m. Mr. C. F. Lan Davis, 

“ The Theory of the Iris Diaplii-agm.” 

Ohnl Engineers, 25, Creat George-street, S.W., 8 p.m. 

^ Discussion on Mr, H, K. G. Bamber’s paper, “ Port¬ 
land Cement, and the Question of its Aeration.” 
Photographic, 35, Russell-aquare, W.C., 8 p.m. 
Professor E. J. Garwood, “ Two Suniraera’ Explora¬ 
tion in Spitzbergen.” 

Zoological, Regent’s Park, N.W., 8,30 p.m. 1. Dr. 

W. E. Hoyle, “ The Report of the International 
Commission on Zoological Noinenelatiire presented 
to the Graz Meeting of the International Zoo¬ 
logical Congress, 1910.” 2. Mr, B. S. Goodridi, “ On 
the Segmentation of the Occipital Region of the 
Head in the Batrachia Urodela;” 3. Dr. W. N. F, 
Woodland, “ On the Stnicture and Function of the 
Gas-Glands and Retia Mirabilia associated with 
the Gas-Bladder of some Teleosteau Fishes, with 
notes on the Teleost Pancreas.” 4. Mr. Oldfield 
Thomas, “ Tlie Mammals of the Tenth Edition of 
Liunaius: an Attempt to fix the Types of the 
Genera and the exact Bases and Localities of the 
Hpecies.” 

Colonial, Whitehall Room.s, WTiiteliall-place, S.W., 

8.30 p.m. General Sir J, Bevan Edwards, “The 
Necessity for an Imperial Parliament.” 

Pharmaceutical, 17, Bloomsbury - square, W".C., 

8p.m. 1. Mr. C. A, Hill, “Note on the Crystal¬ 
lization of Sodium Salicylate Solution.” 2, Mi\ 
John C. Umney, “ A Triangular Contest in Pepper¬ 
mint Oils.” 3. Mr. E. M. Holmes, (ct) Note on the 
Sleeping Sickness Fly and Tsetse Fly ” ; (&) “ Note 
on Truxillo Coca.” 

IVelnESPAY, DbcBJOER 14...EOYAL SOCIETY OF ARTS, 
Johii-street, Adelphi, W.C., 8 p.m, Mr, R. A. 
Smith, “ A New Mew of Roman London.” 
Automobile Engineers (at the Institute of Mechani¬ 
cal Engineers, Storey’s Gate, Westminster, S.W.), 

8 p.m. Dr. VT. W'^atson and Mr. R. W. Penning, * 
“ITje Efficiency of the Two-Cycle Motor.” 

Engineers, Junior Institution of (at the Royal 
Dnited Service Institution, Whitehall, S.W,),# 

7.30 p.m. Mr. G. L. Kotbiiy, “Some Recent 
Developments in Condensing Plant.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Mr. W. H. St. John Hope, “Tlie Strategical 
Aspects of English Castles.” 

Thuiispay, December 15...EOYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4.30 p.m: (Indian • 
Section.) Mr, R. F. Chisholm, “ The Taj Mahal 
, and its Relation to Indian Architecture.” . 

■ Royal, Burlington House, W., 4.30 p.m. 

Linnean, Burlington House, W., 8 p.m. 1. Dr. Otto 
^ Stapf md others, “ Reports on the In||Brnational 
Botanical Congress at Brussels, 1910.” 2. Mr. 

\ R, W^. H. Row, “ Non-Calcareous Sponges from 

fe V the' Red Sea, collected by Mr. Cyril Crossland,’ 


3. Ml*. R. S. Adamson, “ Comparative Anatomy of 
Leaves of Veronica.” 

Chemical, Biiiiingbon House, W., 8.30 p.m. 1. Drs, 
H. E. Armstrong and E. F. Armstrong. “ Studies 
on enzyme action. Part XV. The comparative in¬ 
fluence of monohydric CuHan-t-i alcohols and other 
non-electrolytes on enzymic activity.” 2. Drs. 
H. E. Armstrong, E. F. Armstrong, and E. Horton, 
(a) “ Studies on enzyme action. Part XVI. The 
enzj'mes of emulsiii (II). Prunase. ” (b) “ Studies on 
enzyme action. Part XVII. The enzymes of emiil- 
sin (HI). The probable seat of origin of amygdalln.” 
<(j) “Studies on enzyme action. Part XVIII. 
Enzymes of the emulsin type (II). The distribu¬ 
tion of ^-glucases in plants." 3. Drs. H. B. Arm¬ 
strong and J. V. Eyre, “Studies on enzyme action. 

' Part XIX. Enzymes of the emulsin type (III)., 
Linase.” 4. Messrs. W. H. Hartley and W. 0. 
Wootton, “ ITie interaction of alloxan and glycine,” 
5. Mr. W^ R. G. Atkins, “Traube’s molecular 
volume method applied to binary mixtures of 
organic substances.” 6. Messrs. R- K. Pickard 
and J. Kenyon, “ Investigations on the depen¬ 
dence of rotatory power on chemical constitution. 
Part I. The rotations of the simplest secondary 
alcohols of the fatty series.” 7. Messrs. J. J. 
Dobbie and A. Lauder, “ Oxycodeine: a new 
alkaloid from opium.” 

London Chamber of Commerce, Oxford - court, 
Cannon - street, E.C., 4.15 p.m. Mr. W. Barnes 
Steveiii, “ Commercial Resources of Russia.” 
Loudon Institution, Finsbury-circus, B.C,, 6 p.m. 
ill*. M. Phillips, “Lore, Legend, and Life ’twixt 
Tyne and Tweed.” 

Camera Club, 17, John-street, Adelphi, W.C., 

8.30 p.in. Dr. T. C. Porter, “Stereoscopy with a 
Long Base Line." 

Philatelic, 4, Southampton-row, W.O., 6 p.m. Mr. 
M. P. Castle, “Notes on the 1853 Issue of British 
Giiiami, with Display.” 

Historical, 7, South-s<iuai*e, Gray’s Inn, W.C.,5 p.m. 

Rev. J. Neville Figgis, “ Respubliea Christiana.” 
Numismatic, 22, Albemarle-street, W., 6.30 p.m. 
1. Mr. H. SymoiuLs, “The Trial of the Pyx, etc., 
under Charles I.” 2. Mr. J. G. Milne, “Ale.x- 
andriau Tetradrachin of Tiberius.” 

Concrete Institute (at the Royal United Service 
Institution, Wliitehall, S. W.), 8p.ra. Mr. T, Potter, 
“ General (Joncrete Practice." 

Architects, Society of, 28, Bedford-square, "W.C., 
S p.m. Mr, G, A, T. Middleton, “ A Great London 
Improvement Scheme.” 

Friday, December 16,.,Geographical (in the Theatre, Bur¬ 
lington Gardens, W.), 8.15 p.m. Professor P. 
Geddes, “Inland Towns and Cities: their Main 
Origins.” (Lecture I.) 

North-East Coast Institute of Engineers and Ship¬ 
builders, Newcastle-on-Tyne, 7.80 p.m. 

Brewing, Institute of (Yorks and N.E. Section), 
Queen’s Hotel, Leeds, 8 p.m. Mr. Otto C. Overheek, 
“The Discovery of the Chemical Production of 
Alcohol in Fermented Beer in the Absence of 
Yeast.”—(Scottish Section.) Caledonian Station 
Hotel, Edinburgh, 7,30 p,m. Dr. J. Horne, “The 
Water-Bearing Strata of the City of Edinburgh.” 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W., 8 p.m. 1. Professor H, 0. H. Carpenter and 
Mr. C. A. Edwards, “ THe Production of Castings to 
withstand High Pressures;” 2. Mr. A. McCanee, 
“ The CJonsfcitution of Troostite and the Temper¬ 
ing of Steel." 

Civil Engineers, Great George-street, S.W., 8 p.m. 
(Students’ Meeting) Mr. R. N. Mirza, “Mathe¬ 
matical Deduotidn of the most Economical Ratio 
of Reinforcement for Reinforced-Concrete Struc¬ 
tures.” ' 
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NOTICES* 


LIST OF MEMBERS. 


CANTOR LECTURES ON INDUSTRIAL 
PYROMETRY.*’ 

On Monday evening, the 12th inst., Mr. 
Charles R. Darlino, A.R.O.Sc.I., F.I.C., 
delivered the fourth and last lecture of his 
course on Industrial Pyrometry.” 


The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


On the motion of the Chairman, a vote of 
thanks to Mr. Bariing for his course was 
carried unanimously. 

The lectures will be published in the Journal 
during the Christmas recess. 


INDIAN SECTION. 

Thursday afternoon, November 15th; Sir 
William Lee-Warner, K.O.S.I., in the chair. 
A paper on “ The Taj Mahal and its Relations 
to Indian Architecture" was read by Mr. 
Robert F. Chisholm, F.R.I.B.A., F.S.A. 

The paper and discussion will be published 
in a subsequent number of the Journal. 


JUVENILE LECTURES. 


FIFTH ORDINARY MEETING. 

Wednesday, December 14th, 1910; George 
Laurence Gomme, F.S.A., in the chair. 

The following candidates were proposed for 
election as members of the Society ;— 

Borthwick, Miss Jessica, 33, Rue du Jardin, Ostend, 
Belgium. 

Eastburn, Mrs. Adelaide, 14, Raveiiscourt-mansions, 
Hamlet-gardens, Eavenscourt-park, W. 
Haslehust, Ernest W., 72, Burnt Ash-hill, Lee, 
S.E. 

King, Alexander Freeman, O.B., 44, Foxgrove- 
road, Beckenham. 

Miles, George W., 29, Central-street, Boston, Mas¬ 
sachusetts, U.S.A. 

Mylcrist, Captain Stanley, 560, Sunder-road,, 
Karachi, India. 

Wigram, Reginald, J.P., M.Inst.C.E., Chapel 
Allerton, Leeds, 


The usual short course of lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January 4th and 11th, 
at 5 o’clock, by Arthur Mason Worthington, 
C.B., M.A., F.R.S., Professor of Physics in the 
Royal Naval Engineering College, Devonport, 
on “ A Study of Splashes, conducted by the aid 
of -Instantaneous Photography." 

Each Member is entitled to a ticket admit- 
ting two children an^an adult. 


The following candidates were balloted for 
and duly elected members of the Society:— 

Briggs, Miss Irlam, Milnthorpe, Parkstone, Dorset. 
Cooper, Alfred Heaton, May Field, Ulverstone, Lan¬ 
cashire. 

McDonald, Thomas J., Assoc.M,Inst.O.E., Mans¬ 
field, Arxochar, Loch Long, N.B. 

Mitchell, Hawthorn, 39, Mecklenburgh-square,W.O. 
Murray, Reginald, 12, Bedford-row, W.G. 

Power, John Cecil, 1, Queen’s-ride, Barnes Common 
. S.W. 


A srtficient number of tickets to fill the 
room will bo issued to Members in thO order 
in which applications are receive^. 

Members who d^ire tidkets for the cotoc 
'"■ aretol©C''th'^ at- 


Botham, Bernard, c/o Messrs. Lynohi Teheran,. 

Persia, and The Priory, Iffley, Oxforit;,: , , 
Stanley, William Keems, 12, Spencer-roa^^ 0o%h- 
. liam Park, Wimbledon, Surrey. '« ; 

Y€»mbal;.'I>.Se^, ThO;-' 
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Tlie paper read was— 

A NEW VIEW OF ROMAN LONDON. 

By Reginald A. Smith, F.S.xAl. 

At the present day little excuse is needed 
for introducing to a London audience any new 
evidence with regard to town-planning and 
traffic regulation; for . though the present 
paper deals with London as it was nearly 
two thousand years ago, it is meant to illus¬ 
trate the manner in which the engineering 
genius of Rome laid down the main lines of 
traffic in this part of Britain, before the 
spread of bricks and mortar made the problem 
well-nigh insoluble. The scope of this Society 
is large, but as its avowed aims do not include 
anCient history, geography, or archaeology, it 
will be fitting to lay special stress on the 
Roman plan of London and to introduce as 
little as possible of the archaeological evidence 
on which that plan is and can alone be based. 
A general knowledge, therefore, of the prin¬ 
cipal dates and incidents in the invasion and 
conquest of this island by Rome will be as¬ 
sumed, and particular attention directed to 
the history and arrangement of the main roads. 
The minor streets are now hopelessly lost, and 
do not seem to have coincided with any exist¬ 
ing thoroughfares, many of these having been 
proved by excavation to have been crossed by 
buildings. 

Those who desire a closer acquaintance with 
the archseological data are referred to the 
first volume of the “Victoria History of 
London,” where for the first time the available 
published evidence has been brought together, 

' examined and arranged, under the general 
editorship of Mr. Wm. Page. As a contributor 
I cannot dilate on the importance of this 
volume, which contains enough material for 
many divergent views of Roman London and 
will, no doubt, give rise to other works on the 
subject; but as my text is there in black and 
white, I may, on the present occasion, deal 
with it in a less formal manner, and possibly 
present my conclusions more forcibly to an 
audience already familiar with the locality. 

, Britain was ip contact with Roman civili¬ 
sation a century before the conquest under 
Claudius, and that period of respite sufficed 
to show the natives whom they had to fear, 
and the best means of defending their shores 
ipd estuaries against a surprise attack. ^Tili 


may assume that their standard of civilisation 
was little below' that of their Romanised 
neighbours across the Channel, 

That chariots were extensively used by the 
Britons in warfare is clear from the narrative 
of Csesar, and the large number under the 
command of Cassivellaunus in b.c. 54 implies 
an elaborate road system at least in his own 
dominions, and therefore along the north bank 
of the low^er Thames. One of the principal 
duties of such a force w'ould be to keep a 
watchful eye on the river traffic ; and that 
Roman boats about sixty feet long ascended 
the river at least as far as Westminster twn 
or three centuries after the time of Julius is 
shown by the recent discovery of such a vessel 
below' ten feet of river mud on the site of the 
new' County Council Hall. To watch the river 
it was necessary to have a regular roadw'ay 
on high and dry ground as close as possible to 
the w'ater, and this was practicable only on 
the north bank near London. East of the Lea, 
and a good w'ay beyond London on the south, 
the banks would be useless for such a purpose; 
and it is interesting to find the remains of an 
ancient road running east and west pn the 
brow of the hill just above Vhat is how London 
Bridge. When that road was first engineered 
we can only surmise, but it was certainly built 
or rebuilt by the Romans, for an entire section 
of it w'as made and published in 1833 during 
alterations for the bridge-approach in what is 
now C^annon Street, but was then called Great 
Eastcheap. A gravel road 16 ft. wfide, sup¬ 
ported by two walls 7J ft. high, was found 
about 3 ft. below the modern roadway point¬ 
ing to London Stone on the west and appa¬ 
rently to Aldgate on the east, but it has not 
been traced east of Gracechurch Street. Nar- 
row'er by 8 ft. than Watling Street, as dis¬ 
covered in Edgware Road, it lacked the layer 
of flints that distinguished the Roman military 
roads ; but, there is no doubt of its Roman 
construction, ^ the containing w'alls have- 
bands of the familiar tiles between stages of 
Kentish ragstone. The position, however, 
suggests an earlier British origin, and if this 
road were to enable horsemen to patrol the 
river and give notice of any hostile approach 
by water, then' we must imagine it continued, 
at least westward, along the brow of the steep 
northern bank/and crossed the Wallbrook, 
which -was at that time a broad tidal river run- 


, 'tepentt years the attainments of the ancient 
hate .beeii''strangely underestimated, 
“'tod '^Ihput' ,their 'capacity we 
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oak piling and lumps of herring-bone pave¬ 
ment have been found just at this point. The 
Wallbrook once crossed, the road would natu¬ 
rally proceed along the south side of St. Paul’s 
and down Pilgrim Street to the Fleet, which 
was, no doubt, crossed by a ferry. Its subse¬ 
quent course would be quite conjectural were 
it not for the occurrence of three Roman 
burials that exactly indicate a line that is more 
than probable on other grounds. It is common 
knowledge that the Romans laid out their 
cemeteries along their main roads, but the 
evidence of burials with regard to roads has 
been rather neglected in this country, and it 
is surprising to find how riseful these scattered 
and accidental discoveries are in the neigh¬ 
bourhood of London. Indeed, the roads for 
which there is least presumptive evidence are 
the best attested by burials along their course, 
and the present instance is, perhaps, the most 
illuminating. A stone coffin was found in 
Howard Street, Strand, and cinerary urns 
under the portico of St. Martin’s-in-the-Fields 
and at the west end of Cockspur Street. If the 
theory hdlds good, a line drawn between these 
sites should indicate the course of a Roman 
high road, and the only line that satisfies the 
conditions runs from Bridge Street, opposite 
the foot of Pilgrim Street, through the 
Temple, under Somerset House, between 
this hall and the Strand, past the National 
Gallery on the north (and higher) side of 
Trafalgar Square, under George III.’s statue 
and the Waterloo monument, across the south 
side of St. James’s Square and the west end of 
Edng Street, to enter St. James’s Park a little 
above the bandstand, whence still in a straight 
line it would follow the high ground to the 
Tyburn valley. Crossing the stream~no doubt 
by a bridge as the banks are somewhat steep— 
it would, in a few yards, reach the south end 
of' Park Lane, and Hyde Park Corner has 
been an important landmark. Nor need 
we give up hope of following it still further, for 
though connected with the Thames it could 
not well have crossed the low and then 
swampy ground south of Knightsbridge. The 
drainage of Pimlico is one of the wonders of 
London, but of quite recent date ; and further 
west the bends of the* river enclose flat areas 


by the fact that here is a stretch of gravel 
in the Thames bed which made it possible to 
ford the river at low tide in the days before 
steamboats rendered a deeper channel neces¬ 
sary. A few years ago Mr. Montagu Sharpe 
convincingly argued that here was the spot 
where Csesar crossed the Thames, and the 
existence of a large number of stakes in the 
north bank is in full agreement with Caesar’s 
own account of the crossing. For him there 
was only one ford, and that a difficult one, to 
take him into the territories of Cassivellaunus, 
and here, if anywhere, would be a British 
stronghold reached by well-kept roads. The 
supposed road from Brentford to Hyde Park 
'Corner is practically in the same line as the 
section from the latter point to the Fleet, aftd 
in my opinion both belong to a system elabo¬ 
rated by the ancient Britons for their own 
safety and convenience. It may be remarked 
in passing that the road w^est of the Fleet, 
which seems to be marked out by the burials 
■with mathematical precision, exactly coincides 
with the Terrace of the Inner Temple. The 
whole group of buildings is evidently based on ,> 
that line, while the Strand frontage is ignored ; 
and if the Terrace is, in fact, a remnant of this 
early highway overlooking the Thames, the 
curious alignment is easily explained. 

The advantages secured to the Britons by 
this road would also appeal to the Romans, 
to whose engineering skill and thorough¬ 
ness may be attributed the straightness and 
stability of this secondary highway. Another 
road of more importance may also have been 
laid out before the Roman Conquest, but its 
length and directness point unmistakably to 
Roman initiative, and at least near London 
may, without much hesitation, be assigned to 
the latter half of the first century. Here, as in 
other cases, a clue to the original course of the 
road may be gained by producing the straight 
lines that still exist outside London, but a 
word of caution is necessary as to the name of 
Watling Street. In Kent there is no ambi¬ 
guity, but in the Metropolis the presumed, 
original highway of that name must be clearly 
distinguished from the street that runs east 
firoih St. Paul’s to Queen Street. The latter 
mil be discussed in another connection, but 


not now, liable to floods ; but a road at first the Romam highway from the Kentish , 
*|Krac#cable on fairly high ground to , ports to Chester seems to have avoided; iht 
Brentford,'-which ^there is reason ,to believe ^ ^ty and. crossed the Thames at ; 
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the conquest of Britain was marked by the 
arrival of the Emperor Claudius, for whom a 
victory had been arranged by Aulus Plautius. 
in A.D. 43. The historian Dio Cassius was 
born a century later, but probably had access 
to documents which taught him as much 
about the British campaign as the ordinary 
Englishman knows about Trafalgar or Water¬ 
loo ; hence the outlines of his story at least 
may be taken as correct. After the Romans 
had crossed a river that the Britons thought 
would stop them, the latter, he says, retreated- 
to the River Thames, where it debouches into 
the ocean and becomes an - estuary at high 
tide; and easily passing it, as they were well 
acquainted wdth those parts which were firm* 
and fordable, were pursued by the Romans, w'ho 
failed to overtake them ; but certain Celts— 
who even under arms w'ere accustomed to swim 
with ease over the most rapid rivers—again 
swimming over, and others passing a little 
higher up by means of a bridge, they attacked 
the enemy on every side and cut off many; but, 
rashly pressing on the remainder, they wan¬ 
dered into the pathless marshes and lost many 
of their own soldiers. This story is circum¬ 
stantial enough to be credited, and there is no 
doubt about the river being the Thames ; but 
the site of the engagement has been disputed. 
The problem is to find a short stretch of the 
river which at on© end was just fordable and 
bordered on the estuary—tfiat is, suddenly 
spread from a confined bed into lagoons or 
marshes covered at every tide—and at the 
other was narrow and shallow enough to be 
crossed by a native bridge before the Roman 
occux>ation. If estuary implies salt water the 
problem is insoluble, but if interpreted as 
above- the words are in striking accordance 
with the report of the Geological Survey. Mr. 
Whitaker states that London is the first spot 
where vessels going up the river W’ouid find a 
narrow low*’-water channel close against ground 
of the most favourable kind fur permanent 
occupation, ground, indeed, yielding every 
advantage that our distant forerunners could 
have wished for; and their-choice has been 
fully ratified by succeeding generations who 
have built up the great city. Above London 
there are* only narrow strips of alluvium, the 
river flo^^ing between gravel banks and neces¬ 
sarily keeping to a narrow channel. Below 
/ London, however, the scene was far different 
from what we see to-day. The river flowed 
through mud pkins covered with vrater at 
. high tide only„ and^'at low tide showing broad 


spreads of t^eacherou^s mud, as at Southend 
at the present day. Firm land -was only 
touched at some of the bends in its course, as 
at Greenwich and Woolwich. The Lea valley 
may be taken as the limit of low ground 
on the north bank, and the river at the 
Custom House may-well have been fordable 
at low tide, though dangerous to those not 
familiar with the crossing. Improbable as 
it may seem to-day to anyone standing on 
London Bridge, it is nevertheless supported 
by facts that came to light during the demoli¬ 
tion of old London Bridge. Sir G. B. Airy, late - 
Astronomer Royal, stated half a century ago 
that the depth of the foundations of the piers 
was good evidence of the depth of the river 
at old London Bridge. It appears from a 
published cross-section that the lowest part 
of the rubble, on which were laid the wooden 
sleepers supporting the masonry, was only 
from two to three feet below low water. It is 
certain, he says, that this could not be higher 
than the general bed of the river, and it pro¬ 
bably would be lower. Some channels natu¬ 
rally would be deeper than the general bed; 
and these, when the tide had risen a little, 
would make the operation of fording very 
dangerous. 

If the dangerous British ford was at or 
near the Custom House, the bridge was 
not far off ; and in view of the course of 
Watling Street there can be little doubt that 
the bridge was at Westminster, which would 
be about 2|: miles above the ford or, as Dio 
saj^s, a little higher up. That the construction 
of a simple bridge here would not battle the 
ancient British is suggested by the fact that 
in 1846 a man forded the river at this point, 
as recorded in the Gmilerrmn^s Magazine, 

Towards the British bridge, therefore, at 
Westminster the highway was directed, 
straight line in continuation of the fine siretch 
of Roman road on Shooter’s Hill skirts the 
river at Deptford, crosses the Thames a little 
south of the present Westminster Bridge, and 
reaches the southern end of Park Lane, where 
it may be presumed to have turned into the 
line of Edgware Road; for a jjrolongation of 
that road would almost coincide with Park 
Lane, and naturally s^op at what we have 
already supposed to have been an important 
road-junction. This, at any rate,'is the solu¬ 
tion suggested by a consideration of outer 
London^ apd, by the observance of the^Roman 
rule that roads run straight unless turned 
aside hj serious obstacles. The Edgware Road 
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is an excellent example, running in a straight 
line till compelled to swerve in ascending 
Brockley Hill; and the onus of proof lies on 
those nho would make the Bo man roads 
crooked without weighty and suihcient reason. 

Several objections might be raised to this 
route, and some may be briefly answered. The 
avoidance of London may only show that the 
city was not at the time important enough to 
divert the road, or possibly an avoiding line 
was chosen for through traffic, just as on a 
moflern railway system. At first London was 
not a commercial centre, and AYestminster also 
had a gravel subsoil, at least in the line of the , 
road, and the additional advantage of a bridge. 
Ihe line as restored passes very near a bend in 
the river at the mouth of Deptford Creek, and 
thSugh some engineering difficulties would 
be encountered, this point of contact would 
furnish a site for a dock. Goods could he con¬ 
veyed to this point by water more easily and 
more cheaply than by the road from the, ports of 
Kent, and could here be put on shore for trans¬ 
port inland; and we shall see that London had 
its own docks later, on the north bank, a little 
further up the river. Leaving Deptford, the 
highway struck right across what is thought by 
some to have been a huge lagoon or morass in 
the Roman period; but this view of South 
London is clearly incorrect, as Roman remains 
and especially burials indicate dry and firm con¬ 
ditions in an area that has a subsoil mainly of 
gravel. Most of the burials along tliis line are not 
definitely located, but those at the Deaf and 
Dumb Asylum in the Old Kent Road and west 
j of Deverell Street exactly accord with this 
theory, and flank the road on either side. Passing 
about 180 yards north of the Elephant and 
Csustle, the line reaches the river near the middle 
of St. Thomas’s Hospital, and the vicinity of 
Stangate (Stonegate) is significant, as probably 
preser^dng the memory of an approach to the 
river that was paved by the Romans. Stanegate 
; is also the name of a Roman road near Vindolana 
(Ohesterholm), just south of the Roman wall in 
' Northumberland. 

In the fourteenth century, when there were 
probably clearer traces of the Roman highway 
. than there are to-day, there lived a monk named 
^ Higden who was connected both with West- 
' minster and CSiaster, and had therefore probably 
travelled over great part of the Watling Street, 
the Polychrennoon -he described this road as 
the'Thames to Westminster and Wyondj 
p> a'.point at' which it turned towards. 

That m least what I eon^der 


fair reading of the text which has been variously • 
translated and interpreted. The critical words 
are ad occidentem Westnionasterii, which I take 
to imply a continuation to the western part of 
Westminster, and not a passage of the river at 
a point which lay on the west of Westminster. 
The map shows this would be an absurdity, as 
the Thames, for about half a mile above and 
below Thorney, flows from south to north, and 
Westminster in those days meant Thorney. On 
the other hand, Higden’s words seem to agree 
absolutely ^rith the route suggested above. 

., It was long ago pointed out hy Dean Buckland 
that a bank of . gravel stretches from the river 
westwards almost to Buckingham Palace, and 
the builders no doubt availed themselves of this 
film foundation for their road, which, however, 
had to cross some low-lying and, at that time, 
marshy ground before reaching the bottom of 
Park Lane. The lake in St. James’s Park is a relie 
of these conditions, but had not always its 
present form. The road would cross about half¬ 
way between the bridge and the fountain, and 
to-day a stretch of lawm between two banks may 
mark its original course. In the Green Park also 
may be observed a cutting in the west bank of 
the Tyburn—rather steep on the north side of the 
Park—^that lies in the direct line to the supposed 
jimction in Piccadilly’'. 

Prom the map it is fairly obvious that Park 
Lane represents a southern continuation of the 
Roman road that practically cc>incides with 
Edgware Road, and from tfxo elbow^ in Piccadilly 
w'e may suppose the road ran in a stramht line 
to Brockley Hill. Nor is thiis a iner^ggl^^po^tion 
or tradition; the actual road was struck inTO02, 
almost exactly in the middle of Edgware Road, 
opposite Seymour Street. AS^ther discovery, 
unhappily not so precise, seem,4 to shed fresh 
light on the intersection of rmds at the . 

Marble Arch. In Rocqxieh^ '^1746 is 
marked the position of a againik which 

condemned soldiers were shof hiside the 
civilian criminals being ex^^ted at Tyburn 
gallows just outside. It wat described as a 
Roman geometric ” stone, ^ Stone 

set up as a landmark by roa#-surveyon^, and 
probabty inscribed with distafco^^ to "^^ous 
points. The intersection near Marble Arch 
of t-wD important Roman highw47® original 
Watling Street and that from RoraSp^^ to Staines) 
would fully account for the positioilip^ the stone 
' which, on th^ map, lies in the rniw^e line of 
the avenue. It was to be seen 1822, 

' a few yards south of Cumberland but 

during alterations of level in that ve®'^ ^ 



December 16 .1910. JOUENAL OP THE KOTAL SOCIETY OP ARis. 


119 


new ga.te it was covered up, being too deeply 
embedded for convenient removal. Tliis in itself 
is extremely significant, and vnll be discussed 
later in connection with London Stone, from 
which it is about Roman miles distant. 

The east-and-west road is characteristically 
Roman in its defiance of minor obstacles and 
adherence to the straight line, but did not 
actually pass thi'ough Roman London. It led 
from Essex across the Lea to Holborn, along 
Oxford Street and Bayswater Road over Hotting 
Hill to Brentford, where it joined the British 
highway already noticed, and thence to Staines 
and across the Thames to Silchester and beyond. 
Though its course through Essex and west of 
Holborn is fairly w'ell established, the inter¬ 
vening portion that skilled the north -wall of 
the city is more conjectural, and it is only in the 
last fe-w years that indications of the line have 
been noticed. Even without this fresh evidence, 
one cpuld guess at its position by producing the 
line that is fairly clear from Romford to Strat¬ 
ford Town Hall, and this w'ould pass through 
Old Ford, imder Bishopsgate goods station, 
Finsbury Square and Smithfield to Holborn 
Viaduct. Beyond this the direction is slightly 
altered, but another long stretch takes us in a 


Roman w'all round Loudon, enclosing an area of 
about 360 acres, was built across the Wallbiook, 
then a considerable tidal stream which passed 
through gratings in the foundations. Either 
through neglect or of set purpose the citizens 
allow'ed these gratings to be clogged with river- 
weeds and refuse, as proved by excavation in 
om* (i’wn time, and the result w^as that the water 
w’as dammed back outside the wall, and in time 
spread over w^hat was later knowm as Moorfields. 
1'Ius area was skated over in the time of Henry II. 
and remained a waste till drained and turned 
into a pleasure garden early in the seventeenth 
century. It was suggested by Stukeley that the 
morass w'as deliberately formed to protect the 
city on the north, but in any case w^e must 
assume that before the wall was built Moorfields 
w^as firm and dry, with a gravel soil capaMe of 
bearing a main Roman road, as is sbowm by a 
child’s burial there containing a gold coin of 
Saloiiina, Avife of the emperor GalHemis (253-268). 
Though most authorities are in favour of the 
fourth century, it is conceivable that the w^all 
was already built in the middle of the third, but 
the morass cannot have been in existence when 
the interment took place. Some time after that' 
date the east-and-west road ' must have ’ been 


straight line to Hotting Hill. That such was 
indeed the original route is %irtually proved by 
the following considerations. About four years 
ago lumps of tiles, cemented together to form a 
herring-bone pavement of a common Roman 
type, were dredged up by tbe Lea Conservancy 
Board in the Lea just below the look at Old 
Ford, exaetty at the point wrhere our imaginary 
hne AA'ould cross the river. That there w^as once 
a ford hereabouts is clear from the name of the 
district, but so far as I am aware its exact posi¬ 
tion had not been' previously determined. It 
was at Old Ford that the Lea. was generally 
crossed before Boav Bridge was built, about 
the middle of the .twelfth century; and it 
is recorded by Lysons that Matilda, wife of 
Henry I,, caused two bridges to be built over 
the Lea and its tributary, the former known 
as Bow Bridge and stated tq be one mile from 
the old ford. The two points are, in fact., just 
half that distance apart, and the Roman ford 
approximately coincided with the line of Iceland 
Street, a little below the crossing of the outfall 
^wer. At least Wo burials at Old Ford station, 
and another behind the police station at the 
.eastern end of Bethnal Goceen Road, seem to have 
been ocmnected with this K)ad, which' lu^er 
west runs straight, acrem Mo€arfid<^,va 
might s-t fir^r^st^t .cause 10^';' 


ruined by the swamp, and a Avay round must 
bave been devised. The nearest high ground 
north of Moorfields is marked by the line of 
Old Street, and in this thoroughfare, where it is 
joined by Goswell Road, two Roman road-levels 
one above the other, were found in 1867 during 
some deep excavations which revealed medimval 
roads above. This diversion‘enabled traffic to 
pass easily between Holborn .Bridge and Horton 
Folgate, Avithout going through the city. At 
Smithfield interments of both kinds (cremations ' 
and inhumations) riiave been found in consider- . 
able numbers, and here, as elsewhere, the 
angle betw’^een two main roads seems to have 
been a favourite burial-ground. Other burials 
further Avest give a clue to the position of the ■ 
road after the Fleet Avas crossed by a bridge, ' 
probably at the bottom of Snow Hill, In fact, 
the Gentleman's Magazine of 1750 records that . 
m filggiug the foundation for Holborn Bridge, / 

, remains of .the Roman military way were dis^ ; 
coA^ered pointing directly to Newgate, A straight > 
line from here to the Marble Axdh does not coin¬ 
cide Avith Holborn and Oxford Street, but passe^/ " 
burials on its north near St. Andrew’s Ohuroh„ S-t; 
'the Birkbeck Bank,' and another on the sptfih 
in Endell.Street;,. .This line inqWes. patt':ql «'i 

..Bloomsbury .{wlfioh^was: 
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few years ago), and gradually approaches Oxford 
Street as it proceeds westward. 

The two main roads that remain to be con¬ 
sidered seem to have met on the Thames bank at 
a spot always of special importance to London, 
and probably the site of the first w'harf on the 
north bank of the river. To determine this 
point we may first produce the lines of 
recognised Boman roads in the suburbs and 
then test the accuracy of the method by 
a survey of the archaeological and historical 
evidence. 

From Ware southwards to Edmonton there 
can be traced on the map a line that is con¬ 
tinuous mth the recognised Roman road that 
coincides with the high'way from Edmonton 
through Tottenham and Kingsland to the City, 
and*the presumption is therefore that the Roman 
north road from the Thames ran straight from 
the river at Jeast as far as Ware. Its course would 
have been under the old Custom House, a little 
to the east of the present building, and about 
one hundred yards west of the Thames subway 
at the Tower. Opposite this is the point where 
the line of Roman road knowui as Ermine Street, 
on the Leatherhead Downs, w^ould, if pro¬ 
duced, stiike the Thames, and this coincidence 
strengthens the belief that these roads were 
intended to join at a recognised river-crossing 
where the Romans doubtless erected a bridge on 
the site of w'hat seems to have been the lowest 
ford on the river in British times. It is true that 
a distance of sixteen miles, between the track on 
Leatherhead Downs and the river, has to be 
covered by conjecture, except for a fragment 
of the road at Ewell; but if The straight line 
was preserved over such difficult ground as the 
Downs above Mickleham, it may justly he 
inferred that no deviation would occur on the 
lower ground towards London, and that the 
point aimed at on the river was in a line with the 
surviving remnant on the Downs. Some such 
connection must be found between these two 
portions of the Ermine Street (called Stane 
Street between Chichester and Dorking, and 
deflected by Box Hill), and the course suggested 
is not only the most obvious but is supported 
by a certain amount of archaeological evidence. 
That the Roman road did not coincide with 
Borough High Street is proved by the discovery 
^ of a Roman tessellated floor right in the centre 
of the latter; and excavations in the City have 
i made it fairly certain that the road did not swerve 
entering the city walls and follow the line of 
; feaoe^ftreh Street to London Bridge, for tluck 
• walls have been j^ound crossing this 


thorougiifare. The old London Bridge Avas a 
little to the east, of the present structure, and 
has never been proved of Roman origin. The 
large number of coins, from the Republic to 
Honorius, and other Roman relics found in the 
river when the foundations of the present bridge 
were laid, cannot be taken as decisive, for in the 
vicinity of a large city the river-bed is certain tu 
contain relics at any given point, and probably 
as many coins and other objects mil be found 
when the new St. Paul’s Bridge is built. Further, 
there is no guarantee that the antiquities were 
dropped exactly where they were found. For 
instance, two halves of a Viking sword have been 
found in different parts of the river above 
London, where the scour of the tide is not so 
considerable. 

That the Romans built a bridge to carry their 
high road across the river at or near the point 
towards which earlier British roads must have 
converged, is more than probable when we 
remember that the army under Julius Cfesar 
collected the timber and built a bridge over the 
Rhine at a point where the stream is considerably 
wider than the Thames at London Bridge, 
marched over and back again, and then dis¬ 
mantled the bridge, all in the space of ten days. 

If the Romans bridged our own Tyne, as we i 
know they did, they would in the course of four 
centuries have found a bridge at London not 
otily desirable but necessary for the traffic of the 
chief commercial city in Britain; and as we 
know that a London Bridge existed in the reign 
of Edgar (tenth century) we can hardly attribute 
it to anyone but the Romans, unless, indeed, to 
King Alfred. 

In support of this theory mention may next 
be made of Stoney Lane, which runs parallel to, 
and a few yards east of, the Ermine Street on 
the south bank. This is an ancient name, and may 
have arisen from a paved approach to the river 
at this point, corresponding to Stanegate at 
Lambeth, There is also a Stoney Street opposite 
Dowgate, which has led some writers to put the . 
crossing here, in spite of the fact that the WaU- 
brook was then a brdad tidal river. About seven 
furlongs south of the river the road would crog^ 
the Watling Street, and in the angle thii^ formed 
a large Roman cemetery has been discovered in 
the burial-ground of a chapel (now Salvation 
Army barracks) in Deverell* Street, New Kent 
Road; and burials in a similar situation have 
already been noticsd at Smithfield. This coin¬ 
cidence is all the more striking, as the. inhabi¬ 
tants of Roman Southwark seem to have buried 
their dead generally oh, the outskirts of their 
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diniinutive settlement hali a mile north of the 
cross roads in question. 

North of the river the problematic course of 
Ermine Street is fairly marked out by the burials 
in Artillery Lane and Bishopsgate Street Without, 
Goring Street (formerly Castle Street in Bevis 
Marks), Fenchurch Street, Mark Lane, and All 
Hallows, Barking; and Billiter Street with 
Mark Lane may represent the ancient line. But 
this line is probably not so ancient as the others. 
It is a curious fact that this route to the north 
is not mentioned in the “ Antonine Itineraries,” 
a military road-book of Britain of somewhat 
uncertain date, but, in its original form, attri¬ 
buted by the latest writer on the subject to the 
first decade of the third century, the name being 
presumably derived from the Antonine Emperor 
Caracalla (a.d. 198-207). Travellers vdshing to 
reach the north were in that work directed to 
use the Romford or the St. Alban’s road for the 
first part of what was a roundabout journey, and 
we can safely conclude that the road through 
Ware was not then in existence. In any case the 
direct route passed through marshy country on 
its way to Lincoln, and seems to be the last link 
in the road system roimd London. On the other 
hand, a road, which to all appearance started 
from the same point on the north bank of the 
river, seems to have been constructed at a com¬ 
paratively early date in the Roman period, 
though no trace of it is to be found in the 

Itineraries,” no doubt because it was at first 
merely a branch road. Evidence has already 
been brought forward to show that the wall round 
London dates from the end of the third or some 
time in the fourth century, and the oceurrende 
of burials flanking this road indicates that it was 
laid out before the building of the Wall. East of 
the Wallbrook, burials are rare within the Wall, 
but beyond that stream they are plentiful along 
the line in question ; and it is diffiicult to believe 
that the Roman authorities would have tolerated 
burials in that area after the Wall was built. 
Though some of the burials date from the first 
or second century, there are others wth the 
unburnt body that seem to belong to the period 
after the change from cremation to inhumation, 
which, in my opinion, took place about A.n. 250. 
The houses near St. Paul’s, in one of which 
fourth-century coins were found, would, on this 
\ hypothesis, not have been built till the burial- 


veyaneo of goods, not to mention troops, from 
the principal landing-place in London. This end 
would be served by the road suggested on the 
plan betw’een the Custom House, where it %vould 
join the Ermine Street, and Newgate, w^here it 
would unite with the east-and-west road and 
cross the Fleet by one and the same bridge. In 
this way the detour by Westminster would be 
avoided ; and even if the Ermine Street w^as in 
existence when this road was planned, a good 
mile would be saved by traversing one side of 
the triangle instead of joining the east-and-west 
road at Norton Folgate and traversing the other 
two sides. 

This road is marked out as well as any by the 
burials, and though not a continuation of any 
knowm Roman highway, has actually b^en found 
about the middle of its course. This line would Snk 
up interments in King William Street, Cannon 
Street, Cheapsicle, St. Paul’s Churchyard, 
Paternoster and Warwick Squares, Old Bailey 
and Newcastle Street, and though the first twu 
sites might be explained as abutting on a still 
earlier British road, the rest are obviously con¬ 
nected with the Customs House-Newgate road, 
which has other points of no less interest. Its 
sloping course leads gradually up the steep river- 
bank and joins the presumably British road in 
front of Cannon Street Station. It is just at this 
point that London Stone originally stood, in the 
middle of the road about 35 ft. south-west of 
the recess in St. Swithin’s (Church wall, where a 
fragment is preserved ; and it may well be that 
the stone stood at the intersection of two roads 
as the firmly-set “ geometric ” stone seems to 
have done at the Marble Arch. The history of 
London Stone has been traced back, for many 
hundred years, possibly to the tenth century; 
and it has always been regarded as of monu¬ 
mental interest. Its mcdiseval history need not' 
detain us; but it is important to notice that' 
when its massive foundations were unearthed by 
Wnm after the Fire, they seemed to him to have * 
formed part of some, pubHe building; and tradi¬ 
tion has it that this was the mile-stone from 
which all distances were measured in Britain, 

The two roads that met in Cannon Street 
would probably cross the Wallbrook by a single 
bridge and part company again on the western ^ 
side; that on the north passing f^long Budge: 
Row and crossing Queen Victoria Street between f 


^ j’tas disused and perhaps forgotten, pre- two churches,' St. Mary Aldermanbury, 

sumably alter London befame a walled city. Anthdin (now demolished). Exeavatid*i *; 

A glance at the map will show that a road lS69 revealed a road at a d^pth of' 

wanted to .communicate,,'Mth the .spot^ m,, a'line'with 

_ west highwajr Watfing B wjta hs^d jand 
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slightly elevated in the centre and formed of 
rough stones and gravel, in the upper portion of 
which were found quantities of broken Roman 
pottery which, vdth other local circumstances, 
would lead us to the conclusion that it marked 
the course of a road or highway of some an¬ 
tiquity.” For a short distance west of this point 
our line runs along WatHng Street, where it has 
been found, and the name is more or less ap¬ 
propriate, as this road probably superseded to 
a large extent the Weslminster portion of the 
Watling Street from Kent, when London had 
risen into importance. Its connection vdth 
St: Paul's Churchyard is indicated by another 
discovery by Wren. “ Upon demolisliing the 
ruins after the last fire and searching the foun¬ 
dations of this Quire, the surveyor discovered 
nine wells in a row; which, no doubt, had 
anciently belonged to a street of houses that lay 
aslope from the High Street {then Watling Street) 
to the Roman Causeway (now Cheapside)'; and 
this street which was taken away to make room 
for the new Quire oamc so near the old Presby- 
terium that the Church could not extend further 
that way at first.” A similar row of wells 
abutted on the Roman road in Cannon Street. 

There is another record of flint pavement 
about 13 ft. from the surface, below two layers 
of burials on the north side of the east end of 
St. Paul’s, aud below the pavement fragments 
of “ Samian ” ware, evidently oE the second 
century. The remarks on Roman biuials near 
St, Paul’s apply still more forcibly to the few 
found wdtlnii the walls on the east side of Wall- 
brook, as in Crooked Lane, on the site of East 
India House and at St. Helen's, Bishopsgate. On 
the last site a marble cist was associated with a 
coin of Constantine 11., which might indicate a 
subsequent date for the budding of the Wall; 
but the point is that no burials seem to have been 
found in a w’ell-defined rectangular area roughly 
bounded by the Wallbrook on the west and by 
Cannon Street on the south. Gresham House 
would be about the middle of the north side, and 
the east would be in a line with East India 
Avenue. It may be accidental that London 
Stone is at one angle of this enclosme; which 
has an area of about fifty or sixty acres, closely 
corresponding to that of a legionary camp. The 
pnetorium or headquarters of such a camp 
; would approximately coincide with the site of 
St. teeter’s, Cornhill, under which massive Roman 
walls have been found extending westward to 
St. Michael’s Church and eastward under Leaden- 
haU Market. In tho opinion of Roach Smith and 


nected with an important j>ublic building, and an 
apsed building resembling a basilica was found 
under the market. Close by, at the cross-roads, 
probably the Carfax of London mentioned in 
two ordinances of Edward III., stood the Cornliill 
standard, a fountain of such importance as a 
landmark that distances on milestones through¬ 
out England, we are told, were measured from it 
as from the heart of the city. There is, therefore, 
some ground for considering tiiis point the centre 
of Roman London. The city developed, I suggest, 
from a legionary camp, no doubt occupied in 
force at the \^ery outset of the Roman conquest 
and possibly later by legions on the way to the 
front, but soon given over to a civil population, 
which rapidly made it the leading commercial 
city of the province. It is interesting to note in this 
connection that St. Peter’s claims to be the first 
Christian church in Britain, and certainly ranked 
higher than a parochial church in the Middle 
Ages, for its school was one of four maintained 
by order of Parliament in London. Its founda¬ 
tion by Lucius in the second century is, no doubt, 
fanciful, but there may be some justification for 
the claim that it was the seat of a bishop or, even 
archbishop in the Constantine period. 

There is certainly one, and perhaps more than 
one, main road in or near Londop that awaits 
discovery, but perhaps those already traced will 
have given pause to the critical historian or 
archseologist. To those accustomed to the hap¬ 
hazard road system of modern London, the 
straight-edge may seem a crude and inadequate 
instrument for lestoring the main routes of the 
Roman period ; but our conquerors had practi¬ 
cally a clear field and were addicted to straight 
roads, even in districts where they found greater 
natural obstacles than near London; and there 
are coincidences that seem to confirm the system 
above described. Other critics may consider that 
too much stress has been laid on the discovery 
of burials more or less in line, and may point 
to several burials in the London area not so 
arranged and presumably independent of any 
main road. To these P would reply that inter¬ 
ments have been occasionally found in Britain 
in close proximity to Roman villas, away from 
main roads, and the erection'of tombstones along 
a main thoroughfare may have appealed more 
to the well-to-do than to the humbler members 
of the community, who would be content with 
an unostentatious burial cloJI at hand. 


It is, from the archaeological point o| 
regrettable that no Roman oemetei^ ha^ 
iliorQ^My excavate^ -and, recorded 
, other well-knownth'0_,we, have::'tq look^ abroad’, 
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iiiir evidence of date. Years of patient work at 
Silcliester, for iustancej have placed before us 
a Roman provincial town 'with realrstic eRect, 
but the most usefnl piece of work there is still 
undone; the burials of its Roman and perhaps 
British inhabitants are still unexplored and even 
undiscovered, and the onJ}" consolation is that 
they are still intact. The records of such dis¬ 
coveries in London are provokingly inadequate, 
but they have at least been collected and 
examined, I hope to some useful purpose ; and 
the results obtained may, perhaps, direct atten¬ 
tion to tliis period of our city's history, and 
rescue from destruction any similar relics of the 
past that ,may hereafter come to light. 


. DISCUSSION. 

The Chaibma 25[, in opening the discussion, said it 
was a great thing for Londoners that they possessed 
an official at the British Museum who devoted 
himself to "vvork of the kind dealt wdth in the paper, 
in a way which showed that he built up Ms extra¬ 
ordinarily brilliant and elaborate theory from 
a long series of observations which involved a 
tremendous amount of research. He was one of 
those who held that Roman London was really 
the basis of modern London, and any research 
that brought forward, information which proved 
what that Roman London was seemed to him to 
be of the greatest value. To Mr. Montagu Sharpe’s 
elaborate research into Middlesex as the territoHum 
of London might now be added the author’s im¬ 
portant paper on the roads of London. He 
wished to enter a very small protest against one 
fallacy which he thought the author.-would do 
well to get rid of, namely, that he seemed to base 
^ a good deal on the theory of an ancient 
British civilisation. There was absolutely no 
necessity to imagine a pre-existing British road 
in order to build up the Roman road theory which 
the author had placed before them, and he did not 
quite see why Mr. Smith should have dra-wn their 
* attention to a British civilisation because the early 
Britons possessed coins and very .considerable works 
of art. Anthropologists knew that the Maoris of 
New -Zealand had very elaborate and wonderful 
works of art, but that did not prove they were a 
civilised raoe. It seemed to him that the author 
, could very well throw that part, of his research 
, overboard and begin straight with his Roman 
work He reminded him that the Geliiic Britons 
were in the condition of tribesmen, as was proved 
, by the fact that their post-Roman laws were 
. tribal laws, and th®; it -was impossible to convert 
. tribesmen into people who built roads, not only 
their own tdbM territory, but iitough the 
i I'tecrilory of th^ adiomh^ enemies. The thorny 
■ of the;"’'-ameient Briton . seemed to 
'Ifie 'babame he.{the 


Chairman) noticed one particular sentence in 
the paper in which the statement was made 
that Westminster and not London should have 
been the capital if its British importance was 
taken into account. There, again, he did not 
think history supported Mr. Smith. The extreme 
importance of Westminster in relation to London 
was not its British, but its Anglo-Saxon position; 
and he threw that out as a point which did not bear 
out this particular part of the author’s theory. The 
author’s theory was that the Romans buried, at all 
events their principal people, on either side of the 
roads which came out from the big city. When it 
was borne in mind how London had been dug into, 
and altered and changed, the remarkable thing was, 
not that so few burials, but that so many burials 
had been discovered. 'To have gone over the map 
of‘London and to have selected those burial places 
as the possible sites of Roman roads seemed to him 
a very remarkable and extraordinary piece of work. 
When the route of those roads was confirmed by ■ 
other e-vidence he thought the author’s theory 
might be taken as proven, although he confessed 
that when he saw the ruler going through all sorts 
of other roads across the modem map he was 
rather alarmed; but were they ^q13ita..^afe in 
neglecting the evidence of a modern road where'it-..-,^. 
might give some sort, of evidence of the, ancient 
position ? One other point that struck Mm as of 
extreme importance was the identification of the 
ancient Roman camp which was ‘ destroyed by 
Boadicea. That site was a very important one, 
and he thought the author’s identification of 
it was a noteworthy example of his method of 
research. It was true it was based upon negative 
evidence that burials were not found within a par¬ 
ticular area, but the evidence was very strong, and 
when coupled 'with the remarkable identification 
of the buildings on the site of the pmefonww, 
seemed to him to be worthy of the very greatest 
consideration. 

Mr. Montagu Shakpe said he had always taken 
it for granted that the roads which the author had 
described in the paper were more or less in their 
present position, ..but he had been considerably 
impressed with the author’s statements in regard 
to burials taking place alongside the main roads. 

In the, parish of Enfield he had visited a Roman 
cemetery wMch was at least a mile and a half 
from Ermine Street, and he kne-v^" of another 
Roman cemetery in the County, of Middle-' 
sex which was a long way from Watling 
Street. He therefore desired to ask the author 
whether he confined his theory with regard to 
Roman burials only to the consular and military 
roads, or did he contend that burials niight take- 
place along the ordinary’ minbr roads of the 
countryside? The prefecture of London em¬ 
braced a latge, which must have contained 
a considerable population, so that .there mighk 
he Roman remaps all over Middlesex. ‘;i 

author hold tha|. the Romans buried, their 
by the side of local roads, or the burial 
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indiscriminate in their own grounds? If the 
author’s theory held as regards rural burials, it 
would be of great assistance in tracing a great 
many of the minor roads in the county of Middlesex. 

Mr. H. B, Wheatley said he was pleased to have 
the opportunity of expressing the great obligation 
every student of London was under to the author, 
first of all for his contribution to the “Victoria 
History of London,” and also for the present paper, 
which contained one of the most remarkable con¬ 
tributions to the knowledge of the subject which 
had hitherto been written. He had been par¬ 
ticularly pleased to hear the author’s description 
, of St. Griles’s, because one of the greatest difficulties 
he had experienced in considering Oxford-street 
and Holborn as a Roman road was the way in 
which it went down through St. Giles’s. Mr. Smith 
had fully explained the reason why it did so, 
and had, therefore, entirely overcome that difficulty. 
In looking at the maps which had been shown con¬ 
taining the Roman roads, he had been greatly struck 
with their number, and it was hardly possible to 
understand why at that early period of Roman 
history so many roads should be required. The 
idea that a bridge was built at Westminster in 
place of one in London seemed rather extraordi¬ 
nary. It appeared to him impossible that a bridge 
could have existed at one time and have been so 
completely lost. It was a point which was arguable, 
but it was a great shock to one’s feelings, similar to 
that obtained from Sir Walter Besant’s book where 
he specially contended that Westminster was earlier 
than London, of which there was no evidence at 
all. The author had rightly pointed out that the 
reason there was no growth at that place 
was because of the swampy nature of the 
ground. By the fourth and fifth century 
it was natural to suppose that many things had 
grown; and, as there was a part of Roman 
London in Southwark, it did seem as if the 
ordinary idea of going across from Southwark to 
London was correct. As to the question of a bridge, 
an important point in the author’s argument was 
that it was built by Britons. It was natural to 
suppose the Britons would have experienced diffi¬ 
culties in bridge-making which the Romans did 
not experience. From the Roman point of view it 
seemed to be not a question of building the bridge 
at the shallowest part of the river, but at the 
narrowest, and the district at Westminster would 
be rather wider than, or as wide as, that at London 
Bridge, excepting that part which was swampy on 
the other side. That seemed to be the great diffi¬ 
culty in connection v^ith the possibility of a bridge 
being built at that time; it depended very much on 
the use of the road. 

Mr. Wtlliam Page thought the author’s remarks 
with regard to the course of Watling Street, crossing 
the Tham^ from the south side to Weetfiiinster 
and going through’to St, Albaj^, threw a Mght on 
the question of the early status of London, it 
be rememb^ed fet the goal of . ^ 


invasion was Verulamium, and when Claudius in¬ 
vaded this country, the only place which the 
Romans made into a municipium was Verulamium.. 
Hence he thought that Verulamium was the most 
important town in southern Britain, and probably 
the most important in all Britain. The first time 
that London became of importance was on the 
insurrection of Boadicea in a.d. 60, and it was then 
coupled with Verulamium and Colchester. The 
position of London was afterwards recognized by the 
Romans as being far more important, and towards 
the end of the first century it became a much more 
important town than Verulamium. With regard 
to the geometric stone at the Marble Arch, to 
which the author had referred, that part of 
Middlesex was in the Hundred of Ossulston. In a 
minister’s account of the Manor of Ebury at the 
Record Office, there was a description of various 
farms in Ebury which extended up to Oxford- 
street, and in the northern part of the Manor 
Ebury there was a reference to a farm very close 
to Osolveston, which was the old form of Ossulston. 
Such a geometric stone would be the sort of place 
which would he chosen for the meeting of the 
Hundred Court. With regard to the road that ran 
from Chichester to London, the author mentioned 
that that road must have been made after the date 
of the Antonina itinerary, about a.d. 320; and if 
that was the date of that road, was it not also the 
probable date of the Roman London Bridge ? 

Mr. Mill Stephbhson could not understand 
the importance which the author attached to 
Westminster. Debris of a Roman city had been 
found in the City,' whereas practically nothing 
had been found at Westminster except the doubtful 
burial to which the author had referred, where a 
Roman coffin had been found with a Christian lid. 
It was very unfortunate that it was impossible at 
the present moment, owing to the attitude taken 
up by the owner of the land, to explore further the 
Roman cemetery at Silchester. 

Mr, T. F. Obdish thought the dravying of lines 
on a map in accordance with the Roman cinerary 
urns discovered along them, and indicating in that 
way the course of the Roman roads, was a fruitful 
field of research which many people would like to 
adopt, hut unfortunately they did not possess the 
information which was at the author’s disposal. 
He thought all interested in the subject had cause 
to he grateful to the author for the immense 
amount of work he had done in that direction. 
When London was rebuilt, it was rebuilt on the 
old ways, the alignment of the roads being made 
very much the same. Many investigators had dis¬ 
covered that the landmarks of property and manors 
showed that the line of the roadway was permanent. 
He mentioned that point because there was an im¬ 
portant difference between the lines drawn by the 
author in the case of many of the Romsoi roa# 

. and those that existed at the present time^ vfh|&hi 

a general w®y» suppa^ed in. be, has® 
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]Mr. Beginald Smith, in reply, said tlie Chair¬ 
man had maintained that he exaggerated the 
standard of civilisation among the ancient Britons, 
hnt every year evidence was forthcoming on that 
point. When it was borne in mind that it was 
only within the last thirty or forty years that any 
attention had been given to ancient Britain and 
the early Iron Age it was astonishing that in that 
short period so much information had been ob¬ 
tained, and he was daily expecting further dis¬ 
coveries on the subject. Until more was known 
about the ancient Britons, he thought they ought 
to be given the benefit of the doubt. The Anglo- 
Saxon importance of Westminster was no doubt 
^rue, but there was certainly a Boman settle- 
jn^nt there. The settlement at Thorney could only 
have been small, but within the last few months 
Mr. Lethaby, who was in charge of bhe fabric 
of the Abbey, had informed him that further dis¬ 
coveries had been made in the Abbey itself. For 
instance, there were two or three finds, which 
he could not quite locate, in the Close, and quite 
recently fragments of a pavement three inches thick, 
as well as several roofing tiles, had been discovered 
under the apse of Edward the Confessor’s Church. 
He was not surprised to hear there were burials 
outside London,- and even cemeteries which did 
not flank Boman roads, but he preferred to judge 
each case on its own merits. If Mr. Montagu 
Sharpe could show, in his wanderings around 
Middlesex, lines of burials as well as ceme¬ 
teries, and connect them either with his (the 
author’s) system of roads, or work out a system of 
Ms own, he would be happy to see such work done, 
but there were cemeteries not connected with roads. 
For instance, just south of Old Ford, outside the 
area of the City, on the bank of the Biver Lea, there 
was a bunch of six or eight burials, which, as far 
as he knew, were not connected with the road. He 
supposed the land flanking the Boman road was 
monopolised by the well-to-do, just as the best 
situations in cemeteries were at the present time, 
and the other people had to be buried wherever 
a place could be found for them. Mr. Wheatley 
had asked why there were so many roads. He 
ooflld astee Mr. Wheatley that there were 
many more not yet discovered, and he hoped 
to be able to find the track of the road 
which was a short cut from Deptford Creek to 
London Bridge. ‘ Most people thought that the 
Old Kent Boad was such a branch road, but he 
was persuaded that the short out, if it ever existed, 
was not exactly on that line, and was certainly 
later than some of the other roads he hafl men¬ 
tioned. He believed the riparian road was not 
only a main road but an important strategical 
road. Troops going to the front would have 
to pass through London and be despatched 
in all directions. Hence Iiondoa was the key 
of the ro$»d system,'Just as it was the key 
of the railway. system at the pr^nt day. He 
' hoped some. impoi;tant main roads would dis^ 
!, powered, or at least some burii^, between Deptford 
London' Bridge %Mcii^woul4, give a key to; the 


situation of the cross-road which he felt must 
have existed. He could not believe that the 
road was ever swamped by the Thames in Boman . 
times; it was at all states of the tide above 
the water level, being practically on the level 
of the Strand, and it was chosen by the Britons 
for that reason. When the Romans improved the 
road, and built up the retaining walls to keep the 
gravel firm, there was not so much need for the 
road as before. The Romans policed the country 
so well that they found they did not need speciall}' 
to watch the Biver Thames, and their troops were 
more useful elsewhere. At any rate, that road 
might have been superseded by the east-and- 
west road that came from Romford and went- 
through the north of London past the Marble 
Arch, over Hotting Hill. He believed that was 
the true Roman road more or less superseding 
the lower road, which might have been dangerous 
and boggy in some parts. Mr. Rage had re¬ 
minded him that Yerulamium was the centre 
of south Britain at that time. All the more 
reason, therefore, that the road which came 
up from Kent should go direct to Yerulamium. 
London was not so important as Yerulamium, in 
fact, it hardly existed in the first century; there¬ 
fore the road went on a straight course without 
regard to London at all. Even after London 
became an important commercial centre it 
quite possible that the Romans went thrOE|ph'''“ 
Westminster, just as a modern railway mad^ -^hat 
was called an avoiding line outside a busy 
centre so that through trains could go past the 
town instead of-through it. Mr. Page’s discovery 
persuaded him more than ever that the geo¬ 
metric stone at the Marble Arch was the stone of 
Ossulston, and great credit was due to IMr. Page for 
that interesting discovery. With regard to London ' 
Bridge, he was quite certain that the Romans did 
join up Ermine Street over the river by a 
bridge. When it was borne in mind that the 
Romans built a bridge over the Rhine, which 
was twice the width of the Thames at London 
Bridge, and destroyed it again all within ten days, 
one could not' help thinking they would build a , 
bridge of stone or wood to join up two of the most 
important roads in the kingdom. If they did 
not do it, who did ? London Bridge was 
heard of in the reign of Edgar. He did not think 
the early Saxons would have been the people 
to build a bridge* across an important, river like 
the , Thames, and he thought if King Alfred 
had built the bridge he would have said so. 
Mr. Stephenson could not have heard of the recent 
discoveries at Westminster, otherwise he would 
have known that many Roman remains had been 
found there. He also hoped public opinion would 
have some efiect on the obdurate owner of. the 
soil at SUchester, who at present prevented the 
cemetery there'-being thoroughly excavated. 

On the motion of the Chairman, a hearty 
of thanks was “atscorded to Mr., Reginald Smitk Idr 
his interesting paper, and the Meetiug terimUated* 
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INTERNATIONAL COURSES OF LEC¬ 
TURES ON COMMERCE. 

A few years ago the International Association 
for the Promotion of Commercial Education was 
founded for the purpose of organising Commercial 
Courses-of Lectures each year in different countries. 
The offices of the Association are at Berne, and the 
President is Monsieur A. Junod, D6partement 
f6d6ral du Commerce, Berne. 

The Association receives the patronage and the 
financial support of the Governments of Austria, 
Baden, Belgium, Brunswick, France, Prussia, 
Saxony, Switzerland, and Wurtemburg. 

The prospectus states that the aim of these 
bourses is:— 

1. To demonstrate to the students the economic 
development of the country in which the course 
is held, while at the same time studying its 
manners and customs, and its relations with other 
countries. 

2. To familiarise students with the language of 
the country. 

3. By means of excursions to make known the 
country and its commercial and industrial enter¬ 
prises. 

4. To create intercourse between persons who, in 
various countries, deal with commercial questions. 

5. To examine thoroughly questions relating to 
the teaching of the Economic and Commercial 
Sciences, and those bearing on the study of Modem 
Languages. 

Holiday courses of Lectures for the advancement 
of commercial studies have been held at Lausanne 
(1907), Mannheim (1903), Havre (1909), and Vienna 
(1910). All these were successful and well 
attended. 

It is now proposed to give a similar course in 
London in July, 1911. The object of the Lectures 
is to familiarise the students (mainly commercial 
men and teachers of economics from Continental 
schools and universities) with the history and 
practical working of English Commerce and 
Industry. 

The Lectures will be delivered at the School of 
Economics, Glare Market, W.G., from July 24th to 
August 12th, 1911. The proposal has received the 
approval of’the Council of the Boyal Spciety of 
Arts. 

Arrangements are now being made for securing 
the assistance as lecturers of the most eminent 
British authorities on economic and commercial 
subjects, and satisfactory promises of help have 
already been received. 

An influential committee is in course of forma- 


should suffice to carry out the proposed course in 
a satisfactory manner, ' 

As soon as possible the list of lecturers and a 
programme of the course will be published. 

In the meantime those interested in the subject 
are invited to communicate with the Organising 
Secretary for Great Britain, E. Cleveland-Stevens, 
School of Economics, Clare Market, London, W.O. 


RESCUE WORK IN MINES. 

The General Report on Mines aind Quarries for 
1£09 by the Chief Inspector of Mines (Gd. 5,399) 
contains some interesting particulars of the steps 
'which have been taken recently to encourage the 
training of men in mine rescue work. These steps 
are largely due to a desire expressed by the Royal 
Commission on Mines in their second report, 
issued in September 1909, “that in each distr»t 
there should be appointed committees of colliery- 
owners to provide for the erection of stations and 
training of men, and that a handbook might he 
drawn up containing instructions in rescue work, 
with recommendations as to preparations neces¬ 
sary in case of emergency.” 

The coal-owners, in reply to this, have evinced 
an increased desire to meet the needs of the 
colliery districts in the establishment and organi¬ 
sation of stations for training rescue brigades in 
the use of breathing appliances and in general 
mine rescue work. The improvement, however, is 
much more marked in some districts than in 
others. Special commendation is given to the. 
system in opejration at Howe Bridge rescue 
station in Lancashire, which is supported by a 
large majority of Lancashire and Cheshire coal- 
owners. Yorkshire ** has been to the fore in this 
good work in the past, though no fresh develop¬ 
ments have taken place in the county during the 
year.” At Cowdenbeath a station has been estab¬ 
lished for Fife and Clackmannan, and this will 
shortly be in full working order; but in the west 
of Scotland practically no progress has been made 
during the year. 

In the north of England the coal-owners of 
Northumberland and Burham have secured a 
site at Elswick, where a rescue station is being 
erected. Here will be stored ail the necessary 
appliances for the work, including a motor for the 
rapid transit of the brigade, and a motor fire- 
engine. It is expected that it will he possible to reach 
any coUiery in the two counties within an hour 
of receiving a call. The organisation of the Elswick 
station differs somew^hat from that in other dis-' 


tion, and their names wiU shortly he announced. 

The expenses of the courses are partly defrayed, 
from ihe funds of the AssociaMon and partly by the 
fe^ of the. students who attend; but it will be 
ned^sary to supplement thesq Tesources by a lo^l 
subscripMon, asid an appeal will therefore be xnade 
to those iulei^ted, m th# te, pr#lde 

: a sum of ■ about iMsCI. ■' -It h . ,©stiniatied> . 

of that. 


tricts, “in that there will be an organised band‘d 
at the central station constantly available,, but it 
will not be confined to mi n ers, advantage "i 

' been taken of an offer from Sir W. G«,Armstret^;;«’| 
Whitworth & Go., Ltch, to co-operafee'. with 
'', of-sixty-eight' mem -s^er 
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Besone stations have also been established at 
jMansfield for the Midlands, at Aberaman for the 
South Wales and Cardiff district, and at Grumlin 
for the Monmouthshire Western Valley collieries, 
but none have been erected in the coalfields of 
West Scotland, Korth Wales, Staffordshire and 
Warwickshire. 

Several types of breathing apparatus are in use 
at the various stations, and opinions differ as to 
which is the most efficient. In this connection 
the report draws attention to the action of the 
Council of the Boyal Society of Arts, who have 
offered the Fothergill Prize of a gold medal or 
.€20 with a view to encourage research in this direc¬ 
tion, A considerable number of entries have 
*been received, and an expert committee, under the 
chairmanship of Sir Henry Gunynghame, K.O.B., 
has been for some time engaged in subjecting the 
various appliances to practical tests. 


PAUPERISM. 

In his Presidential Address, entitled, “ A 
Statistical Survey of the Problem of Pauperism,” 
delivered at the opening meeting of the Boyal 
Statistical Society, Lord George Hamilton said 
that to take a year antecedent to 1871, the date of 
our Education Act and other remedial measures, 
for comparison with the existing state of things, 
was to apply a misleading test. There should he, 
in recent years, not only a reduction of pauperism 
in the ratio per thousand, but also in the actual 
number of paupers. 

From the Pauper Census of March 31st, 1906, it 
was found that there were (exclusive of insane) 
827,939 paupers, and, while in the whole population 
there was an excess of women over men of about a 
million, the excess of .women paupers over male 
exceeded that proportion in every age group. The 
total number of persons having recourse to the 
poor law during the year, ending September 30th, 
1907, was 1,709,436, or 2*6 times greater than the 
mean of the number relieved on January 1st and 
July 1st of the same year, those receiving outdoor 
relief outnumbering those in receipt of indoor 
relief by more than two to one. 

The Poor Law Commission fotmd that the 
cycles of pauperism coincide in their duration and 
movement with the cycles of expansion and con¬ 
traction of trade. 

From 1871-96 there was not only a reduction 
in the ratio of pauperism, but also in the numblfe 
of persons relieved. Since 1895-96 there had been 
a large increase in the number of persons relieved, 
and, though the^ ratio per thousand had not risen, 

. this was due to the. increase of population. It was 
disquieting to find, however, that the great reduc¬ 
tion in the number of children relieved just about 
oounterbalanoed the great increase in the number 
adult men receiving relief. Since 1891, men 
had resorted to poor law institutions at earlier ages 
thaSl fornlerly. There had been a progressive 
increase in the number of men over twenty in ^ 


receipt of relief, but the rate of male indoor 
pauperism to male population of the same ages 
was higher in 1901 than in 1891 at every age from 
forty-five onwards.„ The rate of pauperism was very 
high among dock labourers, and, generally speaking, 
highest in those occupations in which the casual 
system of employment predominates, while they 
were lowest among carpenters and plumbers. 

Poor law expenditure had, during the period 
1871 -1906, risen from €8,000,000 to nearly 
€14,000,000, and, notwithstanding the vast in¬ 
crease in population, the rate per head was now 
Is. Id. in excess of what it was in 1871. Increased 
expenditure had occurred under the following 
heads:—In-maintenance; maintenance of lunatics; 
workhouse and other loans; salaries and rations of 
officers (largely due to remarkable improvement 
both in training and number of nurses in poor law 
infirmaries). Ont-relief had diminished. The 
increase of expenditure had not resulted in a 
diminution of pauperism, but, on the contrary, 
while the increase per head during the last com¬ 
plete cycle, as compared with the previous cycle, 
was nearly €3 per head, the number of paupers 
in the incomplete cycle, 1905-6 to 1909-10, was 
87,000 more than it was in the cvcle of 1888-89 to 
1895-96. 

• .In the counties pauperism was highest in the 
east and centre of England, and lowest in the 
north. In London the number of paupers had 
increased by 36,000, the ratio had risen from 20 • 5 
to 25’1, and the number of adult men maintained 
in institutions was greater than in any other part 
of the country. The general workhouse, while it 
had placed many heavy burdens upon the rates, 
had, from the deterrent side, been a failure. As 
regards children, while it was satisfactory to know 
that there had been a reduction in the total 
number of children receiving relief, it had, to be 
borne in mind that the reduction had chiefiy been 
in the number of widows’ children, while the 
number of children of able-bodied parents receiving 
relief had increased. Least progress appeared to 
have been made in regard to able-bodied paupers. 
Vast improvement had been made in institutions 
for the sick during the last twenty-five years., 
Taking the figures as a whole, they were most 
unsatisfactory, not only as regards the' number of 
paupers in receipt of relief, but also in the develop¬ 
ment of pauperism in recent years which they 
indicate. The growth of expenditure was shown 
to be enormous, although coincident with this in¬ 
creased outlay upon poor law there had been a 
heavy and continuous increase of expenditure, 
both in education and sanitary reform. We were 
certainly now spending upon these three objects, 
in England alone, forty millions a year more than 
we did at the commencement of the period, 1871- 
1906, and yet, at the conclusion of that time, we 
had more paupers than we had at the time before 
we epabarked upon this increased expenditure. We, 
the richest nation in Europe, have the heaviest 
pauperism, yet the more we'spend the worse the 
position seems-to be. 
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ARTS AND CRAFTS. 

Metalwork .—It is always a relief at this time of 
year to visit St, Danstan’s Studio, Seymour-place, 
South Kensington, and see the little exhibition of 
work by Mr. Omar Eamsden (who recently received 
the Society’s silver medal for his paper, “ Silver¬ 
smiths’ and Goldsmiths’ Work ”) and Mr. Alwjm 
Carr. Their work is really artist craftwork and 
not the very inferior article that, especially towards 
the end of December, too often masquerades as such. 
The real interest of the collection centres in the 
numerous important pieces of work executed as 
commissions by the artists during the past year, 
and either not yet delivered to the purchasers or 
kindly lent by them. 

Amongst the objects carried out in iron, bronze, 
and brass, the wrought-iron candlestick for Holy 
Trinity, Sloane-street, the facsimile of a Grille for 
the Sacrament House of the Church of St. Philip 
and St. James, Oxford (in pierced brass with a 
very satisfactory rendering of the Pelican in her 
piety), and above all, the Treasury Grille and book- 
rest in bronze for Cape Town Cathedral, merited 
special attention. The Grille in particular is a 
very vigorous bit of bronze-work, and' the shields 
of arms which bear so considerable a part in its 
design {it is evidently a memorial to the troops 
who fell in the South African War) are most happily 
l^lanned. 

The most prominent feature of the exhibition, 
however, was the Processional Cross in wrought 
silver, fire gilt, for St. Peter’s, Eaton Square. The 
arms of the cross are of mother-of-pearl, and the 
pierced silver renderings of the Evangelists at 
their extremities and the Agnus Dei in the centre, 


whilst the standard salts designed respectively for 
the Worshipful Company of Apothecaries and the 
Worshipful Company of Haberdashers, are pur¬ 
posely late Eenaissance in character in order to be^^ 
in keeping with the 'other plate belonging to the 
companies. They are quite adequate to their 
purpose but they are, as one would naturally 
have expected, far less characteristic and indi¬ 
vidual than most of Messrs. Eamsden and Carr’s 
work. 

Home Arts arid Industries .—The Winter Exhibi¬ 
tion of the Home Arts and .Industries’ Association 
is always on a smaller scale than that held in 
the summer, and, since it is intended primarily to 
attract the buyers of Christmas presents, it consists 
chiefly, though not entirely, of the smaller, and in a 
sense less important, kinds of work. It has, however, 
in some respects an advantage over the larger show. 
As there is less to be seen it is easier to see whaR is 
on view, and easier, too, for the officials of the 
Association so to place and group the stalls that 
exhibits of one kind are to be found more or less in 
the same place. It speaks well for the influence of 
the Association and for the strength of will of the 
class-holders that a show held near Christmas time 
VTith the- avowed object of catering for the 
Christmas market should be as good as this un¬ 
doubtedly was. Of course one or two of the stalls 
were covered with work which was by no means 
satisfactory, but on the whole a very creditably 
high standard was maintained. It is, of course, 
difficult in an Association of this kind to draw hard- 
and fast rules, but one could have wished that a 
larger proportion of the exhibits had come from 
the ranks of the ordinary classes, rather than from 


together with the wreath of ornament, representing 
the vine on one side and the wheat on the other, 
which connects the four members of the cross, 
forms not only a very harmonious bit of design, but 
a really beautiful and rather subtle colour scheme. 
The vine and wheat ornament has a very close 
affinity to the design of the monstrance for the 
Westminster Cathedral carried out by the same 
artists some years ago, but it is, as a design, none 
the worse for that. Another interesting bit of 
work was the seal for the Bishop of St. Andrews. 
The hishop is represented in full canonicals, in the 
act of’ benediction, and the long, regular folds of 
the drapery and iffie dignified pose help to make 
the seal the thoroughly satisfactory whole that it 
is. The lettering of the border, too, is just the 
right weight to balance the figurework and hold 
it in its place. The morse in hand-wrought gold, 
enamel and jewels was another interesting piece 
of ecclesiastical work. 

Amongst objects destined to seicular uses may 


those of what are called at the summer exhibition 
“ partially-developed ” or “ developed ” industries, 
some of which have little to distinguish them from 
ordinary commercial undertakings. 

There was not a very large show of metalwork, 
but the exhibits sent from Keswick were quite 
satisfactory—sufficiently severe in form and well 
executed. Pottery was represented by figures and 
vases produced by the Compton Potters’ Art Guild, 
•with which Mrs. Watts is associated, and a small 
collection of Mr. Howson Taylor’s pots. There 
was an exhibit of good though very modest leather- 
work from Pailahd, Bristol, and the Fine Needle¬ 
work Association sent, some very dainty smocking, 
often carried out in very pretty colours. The most 
^teresting embroidery, however, came from the 
^orth. Windermere sent some work in which an 
eminently satisfactory efieot was produced without 
any waste of labour and was remarkable, as usual, 
for its bold and tasteful colouring; From Langdale, 
came a very fine show of out work, good both in 


be mentioned a drinking - horn, , mounted in 
an ebony base supported by the Pen- 
dmgoiif and ^ tankard wife a lid hearing a con¬ 
ventional desl^ of hops. The twp-handled cup 
and cover 'to .be^ printed, to op. 
engineer is mter^^^siD^f 


design and execution. The success of the’ few ; 
pieces in blue and* white ought to encourage the 
workers to try some more, ambitious combinaltett: j 
of colour. The, hahdloom weaving was \ 

crafife .pura and - 'Simple, mth' nb pret^aimohs 
" ^ ihut ^9^® beautlfu|ly-wjbmred'Silks 

; amifee yery^simply^'i^ltw^ 

rRv--: -S'- 
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fabrics made at the Barclay Workshops for the 
Blind were in very good taste. This kind of 
weaving makes trimmings which are often more 
^’snitable to their purpose than embroidery. The 
so-called “ Colonial mats,” 'woven by the Bun 
Emer Guild, are in reality a very attractive 
version of the old-fashioned rag carpet; but 
the colours employed are so harmonious, and 
withal so clean-looking, that we hardly recognise 
our well-known and very dowdy old friend in her 
new dress. 

Lace ,—It was, however, in lace that the largest 
and. most representative show was made. The lace 
exhibits were almost all arranged in a room by 
themselves, and they gained considerably by their 
isolation. Lace takes so much looking at that it is 
apt to be passed over when surrounded by work 
which catches the eye more readily. It was guite 
evident from the display made that, whatever may 
have been the case some years ago, at the present 
time there is no danger of the hand-made lace 
industry dying out in England. The revival seems 
to have affected not only one coimty or group of 
counties, but the country as a whole. English lace 
is a trifle dearer than that made abroad, for the 
standard of living is happily higher over here; but, 
except for motives of economy, there is really very 
little reason nowadays why people should buy 
Continental laces rather than those made at home. 
Quantities of lace are being made in these islands, 
not only Honiton, Buckinghamshire, Tambour, 
Limerick and Carrickmacross, but also the rather 
coarse kinds of Italian lace which are so popular in 
this country. The main centres of the industry are 
naturally (so far as England is concerned) Devon 
‘ and Bucks, but some very good Honiton lace is 
. being made in Norfolk, and Tambour lacemaking 
has for generationsi been carried on in Essex. 

A good deal has been said in the past, and with 
every show of reason, about the poorness of the 
modem lace designs and the unintelligent way in 
which the. traditional ones are too often copied; 
but it seems as though the efforts made by various 
ji individuals and societies in recent years to improve 
the quality, both of the workmanship and the 
Ipattem, are at last bearing fruit. There was 
^I^ing very remarkable in the way of design to 
be seeaa at Park Lane last week, but there was a 
^ood deal of work which was well balanced, well 
-adapted to lace, and quite sufficiently attractive, 
and much less of the rather aimless and meaning- 
: ie^ work that was so common only a couple of^ 
i years ago. , The advance is peculiarly noticeable in 
.r some of the Honiton lace exhibited, and is perhaps 
more marked in the pillow lace generally than in 
<lhe needle-point. • ‘ ■ 

copies of old Italian metal laces from 
Bagpuise and. Long worth, are always 
interesMng, and the coloured silk lace is also 
looks as though more might 
Ibe^.doneof's^ 'lace with ,a certain 

The-difference in 

___ two may j^rhaps make 


this lace more difficult to work, but it ought to be 
possible to get lace which is not only effective but 
durable from the combination of the two kinds of 
thread. 


EMPIRE NOTES. 

British Trade Commissioners .—The visit to 
this country next year of the British Trade 
Commissioners, who were appointed by the Board 
of Trade to represent it in Australia and New 
Zealand, is likely to be of considerable interest 
and great service to the commercial and industrial 
community in the United Kingdom. The object 
of the Board, in arranging the visit of their repre¬ 
sentatives, is to afford to the manufacturers and 
merchants of London and the provinces the oppor¬ 
tunity of consulting them' on the general conditions 
of trade in the Australian States and in New 
Zealand, and of the openings there for British 
goods. Chambers of Commerce, and other repre¬ 
sentative commercial associations throughout Great 
Britain and Ireland, are being invited by the Board 
of Trade to arrange for these visits. It has been 
suggested that Hr. Richard Grigg, fle j^itish 
Commissioner in Canada, who has iane 
excellent work there, should join them. ^ 

has made a close study of the industrial and oonhtK.- 
mercial interests of the Dominion, and is w^l 
qualified to advise home manufacturers and 
merchants as to the prospects of trade in that 
country. 

Canada and British Capital .—The field afforded 
in Canada for the investment of British capital has 
been pointed out in these columns on more thaix 
one occasion, but the subject is so important that 
any new light upon it is gladly welcomed. Mr. 
R. B. Angus, President of the Bank of Montreal, at 
a recent shareholders’ meeting, emphasised the fact 
that the large influx of settlers into the Dominion, 
with their varied and ever-expanding needs and 
demands, combined with the enormous develop¬ 
ment work now in progress, offered continual 
opportunities to capitalists. “I am safe in 
saying,” he declared, “that the Dominion as a 
whole has enjoyed a good degree of prosperity 
throughout the year, and that no doubt need be 
entertained regarding its continued growth in 
wealth and population iu the future.” 

Canadian Progrress.—During his recent visit to 
Canada, Mr. T. P. O’Connor, in the course of a 
series of addresses in various parts of the Dominion, 
said: “I have had the opportunity of seeing the 
great West, and all I heard and read of that 
wonderful region fell infinitely below what I found 
there. The boundless open prairie of the best 
wheat land in the world, through which I passed 
for day^, revealed 4© me the notable fact that in 
Canada you have tie greatest possession yet un- 
conquered by the people, and labour of the world/ 
It is a veritably Dorado, not requiring “toil * or 
of the ©rdinaa^^'bxperienoes.of tho pioneeriiag 
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settlement and cultivation, but just holding out 
its precious and boundless bosom to all in the world 
who have courage, enterprise, and hands which 
are willing to pick up its treasures. I found side 
by side with this feverish industrial activity a 
spirit of law-abidingness, of order, of sanity, which 
are the best (qualities of the British character and 
of British, institutions, and I am old-fashioned 
enough to feel that without this combination of 
restless activity and of stable society the present 
Canada would not be so attractive nor the future 
so hopeful.” 

Western Australian Fiwawce.—Western Australia 
has been making great progress in all directions 
during the past year. The report of the Premier’s 
budget speech is regarded as most satisfactory. 
The transactions of the previous twelve months 
realised a surplus of £209,000, thus reducing the 
d^efioit accumulated in former years to £102,000. 
The estimates of revenue and expenditure for the 
succeeding year show a balance which would not 
only ex.tinguish the existing deficit but yield a 
surplus. The forecast is considered a safe one in 
view of the ra^pid advance of all industries. The 
speech reveals many interesting points in the State 
Trades’ Account, concerning the railways and other 
reproductive public works, which, after allowing 
for working expenses, show a credit balance of no 
less than £753,802 for the year. As the interest 
and sinking fund payable on the public loans of the 
State (£22,000,000) amount to £759,443, all that 
the tax-payer will be obliged to pay to meet 
this demand will, on the present year’s basis, be a 
trifle over £6,000 per annum. This fact is an 
assurance to the holders of Western Australian 
Stock of the soundness of their investment, and 
should be a guarantee of the financial standing of 
this progressive Australian State. 

The Mojw-Ilail in Australia .—For many months 
past the mono-rail system has been a subject of 
discussion throughout Australia, and experiments 
have been carried out to test its utility as a means 
for securing cheap and reliable transportation. 
South Australia is now considering the advisability 
of adopting it in some parts of the new agricultural 
districts which are being opened up, as the cost of 
inking roads is heavy. A special mono-rail truck 
is being constructed by the Government for this 
purpose, which promises to be a success. The 
estimated cost of a railway of this character is 
about £500 per mile, including rolling-stock. A 
useful example of how the mono-rail works is to 
be found in the forests of Burma and Siam, where 
elephant traction is used to convey the heavy logs 
of teak and other timbers to the mills or the 
waterways. 

African Products MxMbition.^ljD. the 
spimg of 191^ it is proposed to hold a South 
African Industrial, Agricultural. and Products 
Exhibition atldaritsburg, Hatal. It; is c(f>neid^ed» 
^^that such an opp^^tnsdty 


would be welcomed, not only by residents of that 
city, but by the commercial and industrial classes 
of South Africa generally, and that the exhibition 
would be of great service to the Union. Many 
reasons are advanced in favour of the selection of 
Maritzburg, as its climate, in the spring especially, 
is ideal, and its situation, right in the heart of 
the garden province, is not only one of the most 
beautiful in South Africa, but is easily accessible 
by rail and sea. 

Mew Zealand: Preservation of the Huia .—The ' 
huia, one of the rare birds peculiar to Bew Zealand, 
is becoming rapidly extinct. In order, if possible, 
to prevent its utter extinction, a scheme is now on 
foot to find odd specimens of the breed, catch 
them, and place them on one of the island 
sanctuaries of the coast. Two Maori trappers are 
to be despatched to the head - waters of the 
Kawatan stream, a tributary of the Bangitikei 
Biver, also the head-waters of the Mangawhararife 
and Pohangina Bivers. It is proposed that the 
expedition should search round the head-waters of 
these rivers and along the foothills of the Tarariia 
range. The huia is a jet-black bird, with a white 
band at the extreme end of its tail feathers. The 
feathers of these birds are much valued by the 
aboriginals; no Maori of importance considers 
himself becomingly dressed unless one or more 
huia feathers form part of his head-dress. 

An Important Badium Discovery. — Professor 
Douglas Mawson, an eminent Australian scientist, 
who accompanied Sir Ernest Shackleton on his 
recent expedition to the Antarctic, made an im¬ 
portant announcement at the last meeting of the 
Boyal Society of South Australia. He exhibited a 
specimen of pitch-blende, which he had found in 
the course of his researches at Olary, 257 miles to 
the north of Adelaide. The pitch-blende dis¬ 
covered in this locality is a surface film, found in 
the cracks of the rocks. Near the surface of the 
ground the film is coloured yellow by the presence 
of Oarnotite. The discovery is of greater soieUtific 
than commercial value, but is specially interesting 
on account of its being the first autheutic find of 
pitch-blende in Australia. Badium, however, has 
been known to occur in Western Australia and 
Tasmania. 

GENERAL NOTES. 

^"Physical Society op London. —^The Annual/ 
Exhibition of Physical Apparatus will be held on 
Tuesday, December 20th, 1910, in the afternoon 
from 3 to 6 p.m*, and in the evening from 7 tq,, 
10 p.m., at the Imperial College of Science, Imperial 
Institute-road, South Eensington. At the exhibi- , 
tioa a discourse on some iniprovements,i^.Trai% 
mitters and Beceiv®es h>r Wireless T^egrlfephy y^ /' 
be delivered" by Pi^teor, I, A.' 
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The Eoic-sclop^dia Beitahkica. —Speaking at 
a recent dinner to tiie contributors to the Encyclo¬ 
paedia, Mr. Hugh Chisholm, the editor, referred to 
the amount of practical work which the eleventh 
edition involved. It contained 50,000,000 words, 
equal to 500 ordinary books of 100,000 words each, 
and all of that had to be read by the editorial staff 
at least ten times before it assumed its final form. 
Considered from the industrial point of view, the 
eleventh edition was of great importance. It 
entailed the production in fourteen or fifteen 
months of one-half again as large an edition as the 
ninth, which took fourteen or fifteen years to pro¬ 
duce. To take the India paper edition only, the 
actual number of volumes which would be produced 
in the next six months would be 1,000,000, the 
equivalent of 17,000,000 ordinary hooks, a fact 
which, from the industrial point of view alone, 
possessed some interest. The world’s annual pro¬ 
duction of India paper was only 200 tons. The 
producers of the “ Encyclopaedia Britannica ” gave 
an order for 2,000 tons, and mills in every civilised 
country, with the exception of the United States— 
where the paper could not be manufactured—had 
to be started to make the paper, so that the pro¬ 
duction of the Encyclopaedia was a factor of some 
importance to industry. 

Potato Stabch-makino in Germany. —^Potatoes 
are the principal source of the starch manufac¬ 
tured in Germany, and that potato starch—known 
as **Eartofielmehl”—enters extensively into the 
German export trMe. The potatoes are first- 
thoroughly washed, and then - mashed between 
heavy rolling cylinders, on the surface of which 
there are grooves and teeth to tear up the potato 
cells. The starch is washed out of this ground-up 
pulp by means of running water. The resulting 
so-called “starch milk” is first drained through 
wire or silk screens or through perforated copper 
plates to remove the cell pulp, after which it is 
allowed to fiow directly into cement settling vats 
or caves, or it may first be led over small, gently- 
sloping troughs or drains, upon which the purest 
of the starch then settles. The starch from the 
: settling vats and from the settling drains is refined 
by being ^rinsed in stirring vats, and the impurities 
and cell substances are skimmed off. The water 
is then removed by special centrifugal hydro¬ 
extractors, and the resulting so-called “green 
starch” is generally worked up into dextrin and 
'sugar. For producing the starch of commerce, 
it must be fui?ther dried in specially constructed 
drying chambej^s. The potato pulp or cell stuff, 
left over, is subjected to a renewal of the refining 
process, or it may be dried and used as cattle food. 

' - PoTATO-MiiAn IN Inuia,—T he development of 
new industaries in India is always interesting, and 
. the esperimeints in the inanufacture of potato-meal 
by Ookmel Benniok, a Kulu planter, in the 
g beyond Simla, have now become n practical 
the army authorities having already pur- 
^chtised several thousaild tins as emergency army 


rations. Colonel Rennick has recently transferred- 
Ms operations from Kulu to Harkanda, a village 
some forty miles beyond Simla on the well-known 
Hindustan and Tibet road, constructed by Lord 
Dalhousie about half a century ago, with the object 
of fostering trade with Tibet. Machinery has been 
procured from England, and the various buildings, 
works, and barracks are now approaching comple¬ 
tion. The spot is in the centre of a tract under 
potato cultivation with a radius of about ten miles, 
while firewood is obtainable from an extensive 
forest called Baghi, and the railway is at a con¬ 
venient distance. The potatoes, after being boiled, 
and peeled by hand labour, are then crushed by 
the engine-driven machines, prepared by a patent 
process, and packed in hermetically-sealed tins, 
each containing a pound of meal, which will cost 
about a rupee, and serve roughly for a week’s con¬ 
sumption—two ounces being more than sufficient 
for a good meal. As a new and useful addition to 
the kitchen stores, it is anticipated that the potato- 
meal tin will find favour in many a camp. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, December 19... Bibliographical, 20 , Hanover- 
square, W., 5 p.m. Mr. S. H. Scott, “Martin, 
Peter and Johann Schott, of Strashnrg.” 

Geographical, in the Theatre, Burlington-gardens, 
W., 8.30 p.m. Dr. J. B. Charcot, “The French 
Antarctic Expedition, 1909-10.” 

London Chamber of Commerce, Oxford - court, 
Cannon-street, E.C„ 2.30 p.m. Sehor M. Zama- 
cona, “ The Economic Development of Mexico and 
the Possibilities of Extending British Trade with 
that Country.” 

Tuesday, December 20...Geographical, in the Tlieatre, Bur¬ 
lington Gardens, W., 8.15 p.m. Professor P. 
Geddes, “Inland Towns and Cities: their Main 
Origins.” (Lecture II.) 

Civil Engineers, Great George-street, S-W., 8 p.m. 
Mr. A. E. Carey, “ The Winning of Coastal Lands 
in Holland.” 

Statistical (at the Royal Society op Arts, John- 
street, Adelphi, W.C.), 5 p.m. 

Photographic, 35, Russell-square, W.C., 8 p.m. 
Dr. W. Scheffer, “The Present State of Micro¬ 
scopic Research with Regard to Dry Plates.” 

Colonial, Whitehall Rooms, Whitehall-place, S.W.) 
4 p.m. Mr. J. Buckland, “The Birds of the 
Colonies and their Preservation.” 

Wednesday, December 21 ...Meteorological, 25, Great 
George-street, S.W., 7.30 p;m, 1, Captain C. H. 
Ley, (a) “ Report on Balloon Experiments at Black¬ 
pool, 1910." (5) “ The Meteorological Significance 
of vSmall Wind and Pressure Variations." 2. Dr. 
Wilhelm Schmidt, “ Atmospheric Waves of Short 
Period.” 

Geological, Burlington House, W., 8 p.m. 1. Mr. 
T. 0. Bosw'orth, “The Keuper Marls of the 
Charnwood District." 2. Mr. It. L. Sherlock, 
“ The Relationship of the Permian to the Trias in 
Nottinghamshire." 

Microscopical, 20, Hanover-square, W., 8 p.m. Mr. 
Arthur Ear,land, “Modem Methods of Research 
on a Scientific Cruiser.” 

Mining andMetallurgy (at the Institution of Mechani¬ 
cal Engineers, Storey’s Gate, Westminster, S.W.), 
8 p.m. 1. Mr. F, Gillman, “Malaga Magnetites." 
2, Mr, R. W. Hannam, “A Method of Raising 
BoTO-C^ings from a Pontoon." 3. Mr. H. C- 
Bayldon, “ Not^ on Chilian Mills in Russia.” 
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NOTICES* 

JUVENILE LECTURES. 

The usual short course of lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January 4th and 11th, 
at 5 o’clock, by Arthur Mason Worthington, 
C.B., M.A., F.B.S., Professor of Physics in the 
Boyal Naval Engineering College, Devonport, 
on “ A Study of Splashes, conducted by the aid 
of Instantaneous Photography.” 

Each Member is entitled to a ticket admit¬ 
ting Wo children and an adult. 

A sufficient number of tickets to fill the 
room will be issued to Members in the order 
in which applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 

COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the tTournal^ cloth covers 
will be supplied, post free, for la. each, on 
application to the Secretary, 

LIST OF MEMBERS. 

The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 

PROCEEDINGS OFTHE SOCIETY. 

CANTOR LECTURES. 


crude instruments intended to indicate the hot¬ 
ness of the human body, the scope of thermo- 
metric appliances has gradually been extended 
by successive discoveries until, at the present 
time, we are able to express the temperatraes 
of the coldest and hottest terrestrial conditions, 
ranging from frozen helium to the electric arc. 
With a less degree of certainty, we are even able 
to estimate the temperature of the sun, which 
greatly exceeds in hotness any artificial source 
of heat at our disposal. In the present lectures 
we shall only be concerned with the measure¬ 
ment of the range of temperatures above the 
limit of a mercury thermometer; and any instru¬ 
ment designed to indicate such temperatures we 
shall term a “ pyrometer.” Although such in¬ 
struments have heep in use for over a century, 
it is only within recent years that reliability 
and precision have been attained ; and the per¬ 
fecting of pyrometers has led to results of the 
highest value in many industries. Not only have 
many processes been improved as the outcome 
of researches conducted with the aid of accurate 
pyrometers, but, in addition, it has become pos¬ 
sible to carry out operations at the exact tem¬ 
perature found by trial to give the best results. 
All the benefits which accrue from definiteness 
and certainty, as opposed to haphazard, may 
now be secured in furnace processes by the use 
of accurate pyrometers. 

A brief survey of the history of the subject will 
form a fitting preface to the study of modern 
pyrometers; and it would be-difficult to dis¬ 
cover any branch, of science which better illus¬ 
trates the triumph of patient research over 
seemingly insuperable difficulties. The first 


INDUSTRIAL PYEOMETRY. 

By dnAsnES R. Barijng, A.B.C.So.I., F.I.C. 
X —Delivered November 215 ^, 1910. 
The science of temperature measurement, fronj 
the time of its Moeption in the seventeenth 
century to the pre^nt day, has proved nf 

mafcle service 


attempt to recorcj the thermal condition of a 
fire in terms of degrees on a thermometrio scale 
was made by Sir Isaac Newton in 1701. A bar*; 
of iron was heated in the fire, and tihen removs©^ 
and allowed to oo^ %nder uniform eondi^osp^;; 
$m,$Il .pieces ’ of and other' sub§taBees,^.^a 

a’linse^oll 
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were placed upon the bar, and the time taken 
by the bar to cool do-wm from a red heat to 
the melting point of tin was noted, and also 
the time winch elapsed between the congealing 
of the tin and the substances of low^er melting 
points. Assuming that the rate of cooling of the 
bar was proportional to its excess temperature 
over its surroundings, and knowing the times 
and temperatures corresponding to the solidi¬ 
fication of the substances placed on the bar, 
N'ewiion calculated by extrapolation the original 
temperatime of the bar from the time taken to 
cool down to the melting point of tin. The 
figures obtained, translated into Centigrade 
degi'ees, \vere 565 for a small coal fire and 620 
for a fire in which wood was burnt. The law* 
of cooling assumed by Newton we now know to 
be inaccurate; nevertheless these figures were 
much closer to the true value than those current 
a century later. There is no record of Newton’s 
method having been applied in the arts for 
measuring furnace temperatures, for which 
purpose it is ill-adapted ; but it is interesting 
to note that one of the most recent forms of 
pyrometer is based upon the more accurate 
relation since discovered to exist between the 
temperature of a solid and the quantity of radiant 
energy emitted by it. To Newton, therefore, is 
due the credit of first extending the thermo metric 
scale into the region of visible heat. 

It was not until 1782, however, that a practical 
instrument for measuring the thermal condition 
of a furnace, with a view to proper control, was 
. invented. In this year Josiah Wedgwood, the 
famous potter, introduced a pyrometer based on 
the permanent contraction undergone by clay 
when fired, and was able, bj^ the aid of this 
contrivance, to control the temperature of his 
furnaces more closely than had hitherto been 
possible. Wedgwood had found that all the care 
expended in the selection and working-up of 
his materials might be completely nullified unless 
the firing were conducted at the correct tem¬ 
perature, and had also discovered that the eye 
of the best-trained workman could not be trusted 
to judge the working temperature to the required 
degree of accuracy. Having observed that the 
amount of the permanent contraction expe¬ 
rienced by clay when fired increased with the 
temperature, Wedgwood constructed a tapered 
gauge (Fig. 1), made in two portions, each 6 in. 
long. At the widest part, opposite the zero 
division, the width of the groove was 0*5 in., 
wbiist the narrowest portion, which was marked 
240, possessed a width of 0*3 in. Cylinders of a 
.clay, moulded with a fiat part to rest on 


the bottom of the groove, were prepared, and 
were made of such size that, after drying, the 
diameter was 0 * 5 in. or nearly so ; and hence 
such cjdinders, when pushed down the gauge, 
came to rest near the zero mark. The length 
of the gi'oove was divided into 240 equal parts, 
each 0*05 in. long, which were called “ degrees.” 
In order to test the condition of the furnace, one 
of the clay cylinders was introduced, and allowed 




Fig. I.—Wedgwood’s Pybometer. 

to remain for a specified time; it was then 
removed, and, after cooling, inserted in the 
gauge, when the number opposite the forward 
end indicated the temperature in terms of 
Wedgwood’s scale. As the correct degree for the 
work in hand had been discovered by previous 
trials, the reading obtained could be used to regu¬ 
late the furnace until the proper temperature 
had been attained. There is Ittle doubt that 
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Wedgwood’s great success as a potter -was 
largely due to the correct adjustment of his 
working temperatures ; and time has paid a 
tribute to the utility of his method, which for 
nearly a century held undisputed sway, and has 
not even yet been entirely supplanted. 

Wedgwood made an attempt to express the 
arbitrary degrees on his scale in terms of the 
accepted Fahrenheit degrees, and concluded 
that each degree was equal to 130° F. He 
assigned to the melting point of silver the value 
4,717°, and to molten cast-iron 17,977°. These 
and other similar figures w^ere generally accepted, 
and in tables published early in the nineteenth 
century the melting point of wrought-iron 
was recorded as 21,637° F., or 12,001° C. Con¬ 
sidering that modern observations point to the 
vicinity of 1,500° C. as the correct figm*e, the 
introduction of the unit in the value 12,001 
appears somewhat grotesque. The accuracy of 
these figures was first challenged by Daniell, 
who in 1822 published an account of a pyro¬ 
meter based on the expansion of a platinum rod 
encased in a plumbago tube. Assuming the . 
expansion of the platinum, relative to plumbago, 
to be uniform, Daniell obtained the figures 
2,233° F. and 3,479° F. respectively for the 
melting points of silver and cast-iron—dif¬ 
ference in the latter figure of over 14,000° from 
that given by Wedgwood. Both these observers 
used the mercury thermometer for the first 
stages of the calibration, and assumed that the 
relation obtained at low’ temperatures held for 
higher degrees on the scale. The necessity for 
some accurate standard of temperature, with 
which aU pyrometers could be compared and 
brought into agreement, thus became manifest at 
this early stage in the development of the subject. 

Time will not permit of a detailed history of 
the progress of pyrometry from the time of 
Daniell to .the present day, and only the salient 
features will be noted. In 1822 Seebeck dis¬ 
covered that if a junction of two different 
metals, forming part of a closed electric circuit, 
be heated, a current of electricity is produced 
in the circuit. I show this effect by taking 
4wo pieces of ware, one of iron and the other 
of nickel, joined at one end, and the free ends 
connected to a galvanometer, the moving part 
of which is furnished with a mirror from which 
a spot of light is reflected on to a scale. On 
placing the junction in a flame, the spot of light 
immediately moves along the scale, and it wili 
be noted that the distance moved increases as 
the junction becomes hotter. Becquerel, in 
1826, proposed to apply this phenomenon to the 


measurement of high temperatures, but was 
unable to obtain concordant results ; and this 
experience was shared by others who afterwards 
worked in this direction. The cause of the early 
failures, and the manner in which the Seebeok 
effect has been successfully applied in recent 
times, will appear subsequently. Pyrometers 
based on the expansion of a gas were first 
suggested by Prinsep in 1828; the calorimetric 
method, in which the temperature of a hot 
substance is determined by dropping it into a 
known quantity of water, and noting the rise in 
temperature produced in the w’ater, was patented 
by Bystrom in 1862; the optical method, in 
which temperature is deduced from luminosity, 
was first applied by Ed. Becquerel in 1863 ; and 
the resistance method, based on the increased 
resistance offered to electricity by a metal when 
heated, originated with Sir W. Siemens in 1871. 
All these methods are utilised at the present 
time. 

Prior to 1886, however, pyrometers w’ere little 
used in the industries, mainly for the reason 
that a sufficient degree of accuracy had not been 
attained in'tbeir indications to impress upon 
manufacturers the advantages to be derived 
from using them. The perfecting of the thermo¬ 
electric method by Le Ghatelier in the year 
named, furnished a means of regulating high 
temperatures with great precision, the advan¬ 
tages of which were quickly recognised. In no 
branch of the arts is the exact adjustment of 
temperature of greater importance than in the 
working of steel, and it was to this purpose that 
Le Chatelier’s pyrometer was first applied. In 
this connection, I wish to show an experiment 
which clearly demonstrates a remarkable pro¬ 
perty of iron and steel. Stretched across the 
room is an iron wire, which we will raise to a 
white heat by passing a powerful electric current 
through it. The wire, expanded by the heat, 
droops in the centre, and when we switch off 
the current, and allow the wire to cool, you will 
notice an interruption during the contraction 
and straightening of the wire. You observe that 
at first the wire contracts, and the centre rises ; 
but suddenly, whilst the wire is still visibly red, 
it droops again, owing to a spontaneous rise in 
temperature which causes it to elongate; and 
then it straightens out gradually until cold. We 
might, by warming up the wire slowly, observe 
the same effects in converse order. If we repeat 
this experiment with a wire of copper, or nickel, 
or platinum, we notice that the cooling proceeds 
uniformly, and shows no^ break in the passage 
from the curved form to the straight. 
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Ban‘ett, who discovered this phenomenon nearly 
half a century ago, applied to it the term 
''recalescence,” from the fact that the iron or 
steel becomes hotter without external assistance. 
'VVTien a large block of iron or steel is used 
instead of a we, the sudden rise of temperature 
may easily be detected from the increase in 
brightness. It is a remarkable fact that none 
of the vast number of men engaged for centuries 
in the fabrication of steel articles ever observed 
—or at any. rate recorded—^this curious change, 
thus vindicating literally the truth of Da Vinci’s 
aphorism, that ‘‘ it is only the eye of knowledge 
which sees.” The anomalous behaviour of iron 
and steel in tliis connection indicates that at 
the temperature of recalescenee the internal 
sti«icture of the metal is profoundly modified, 
resulting in the disengagement of energy in the 
form of heat. Other evidence of this change of 
structure is found in the fact that above the 
recalescenee temperature iron is non-magnetic, 
but is powerfully attracted by a magnet imme¬ 
diately after the change has occurred. The case 
of steel is not so simple as that of iron, owing 
to the presence of carbon and other ingredients, 
and two or more points at which the cooling is 
arrested may be noted. Steel differs from iron 
in being capable of hardening and tempering, 
and these two properties are closely associated 
with the molecular change we have noticed. It 
has been found by Sir Robert Hadfield, for 
example, that a sample of steel containing 1 • 16 
per cent, of carbon, when heated to a tem¬ 
perature just below the change point, is not 
hardened when quenched; but when heated 
a further 15° C. or 27° F. before quenching, 
becomes totally hard. Here is a case where 
the difference of a few degrees, which would 
escape detection by the most skfiful eye, is of 
vital importance in determining the character 
of the finished product. 

It wiU readily be seen from these considera¬ 
tions that an exact instrument would be of great 
service in the steel industry, and consequently 
Le Ghateher’s pyrometer soon came into practical 
use. By its aid tests could be carried out at 
various temperatures which could be reproduced 
with certainty, and new methods of heat treat¬ 
ment were thus discovered. Other industries were 
not slow to recognise the value of precise tempera- 
ture control; and every year since 1886 has seen 
the continued extension of the use of pyrometers. 
Various new instruments have been invented 
and found a successful application, until at the 
present day the manufacture of pyrometers has 
an important industry in itself, Now, 


it is evident that all pyrometers, of any pattern, 
ought to give identical readings under the same 
conditions of temperature ; and this entails the 
use of a standard of reference. The best practical 
standard is furnished by the “ gas ” pyrometer, 
as its readings are in close conformity with the 
absolute or thermodynamic scale of tempera¬ 
tures. We are able, by means of measuring the 
increase in volume or pressure of a gas to obtain 
a scale of temperatures, which we shall call the 
'‘gas scale.” If, for example, we measure the 
volume of a gas such as hydrogen when sur¬ 
rounded by ice, and also 'when surroimded by 
steam at 760 mm. pressure, we find the ratio of 
the two volumes to be expressed by the fraction 
Iff. If we agree to call the temperature 
interval between ice and steam 100° C., we may 
state that the gas expands by of its volume 
at 0° C. for each degree rise in temperature. We 
may extend this scale indefinitely; thus the 
temperature at which the volume is doubled 
would be 273° C., when trebled 546° C., and so 
on. This procedure would be difficult to carry 
out in practice, and we may instead rely upon 
the fact that if the gas be prevented from 
expanding its pressure increases, so that at 
273° C. the pressure is double that exerted by 
the gas at 0°, and at 546° 0. three times as 
great. This is the principle of the constant 
volume gas thermometer, in which the gas is 
prevented from expanding by raising a cistern 
of mercury, the height of the column of mercury 
thus becoming an index to the temperature of 
the gas by measuring its pressure. In applying 
this instrument to the measurement of high 
temperatures, it must possess a bulb which is 
not distorted by heat, even under high pressures, 
as otherwise the volume would alter and conse¬ 
quently the pressure. In its latest form the 
standard gas pyrometer is furnished with a 
bulb made from an alloy of platinum and 
rhodium, containing 20 per cent, of the latter 
metal. In order to prevent distortion at high 
temperatures, the bulb is enclosed in a space 
in which the pressure is maintained at the same 
extent as that of the gas in the bulb. Nitrogen 
gas is used as the thermometric substance, as 
hydrogen escapes through hot platinum. By 
the aid of this instrument temperatures as high 
as 1,550°C. may be read with certainty; but 
beyond this point the bulb becomes too soft 
and alters in shape by its own weight. The gas 
pyrometer described, however, is too cumber¬ 
some for everyday use in the workshop, and 
is only employed to fix standard points for the 
calibration of more convenient instruments. It 
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is merely a standard oi reference, which enables 
all other pyrometers to be made to agree in their 
readings. In order to give practical effect to 
this standardisation, a number of fixed points 
have been determined with great precision by 
various observers. These are indicated in the 
table before us :— 


until at the present day we have reason to believe 
that the greatest possible error- on the gas scale, 
at 1,550*^ C., is not greater than 2®, and that 
pyrometry, therefore, may claim to rank as an 
exact science. 

I now pass on to a description of the various 
pju'ometers in use at the present time, and 


Table of Fixed Points. 


Substance. 


I 

I Physical Condition. 


Deg Centigrade. 


Deg. Fahrenheit. 


Water (ice). 

Water ... 

Aniline. 

Naphthalene . 

Tin . 

Lead. 

Zinc. 

Sulphur . 

Antimony . 

Aluminium.. 

Common Salt. 

Silver (in air) . 

Silver (free from oxygen).. 

Gold. 

Copper (in air) . 

„ (Graphite covered) 

Iron (pure) . 

Palladium . 

Platinum. 


At Melting Point 
„ Boiling ,, 


II I) II 

„ Melting ,, 

II II II 

j> >j I 

„ Boiling , 

„ Melting , 


IJ J» I! 

i» J» >: 

n n ’ I' 

>» 11 i: 

»I >» >1 


i 


0 

100 

1S4 

220 

232 

327 

419 

445 

632 

657 

800 

955 

962 

1064 

1064 

1084 

1507 

1540 

1753 


32 

212 

363 

428 

249 

620 • 
786 
833 
1169 
1214 
1472 
1751 
1763 
1947 
1947 
1983 
2744 
2804 
3187 


Li making a temperature scale for a pyrometer 
of any kind we are at liberty to take any suitable 
fixed points from the table, and, having inserted 
the pyi'ometer in the substance and allowed the 
physical state specified to be realised, we may 
mark the scale of the pyrometer with the tem- 
peratme indicated for the substance. W'e may 
thus obtain a number of points on the scale of 
our instrument, and afterwards subdivide the 
space between the points in an appropriate 
manner. All pyrometers may thus be made to 
agree with each other and with the gas scale. It 
must be remembered that above C. direct 

comparisons 'with the gas scale are mot yet pos¬ 
sible, and any value exceeding this is derived by a 
process of extrapolation, and possesses the uncer¬ 
tainty w^hich always attaches to such procedure. 

I have thought it advisable to deal thus early 
with the method of standardising pyrometers, in 
order to emphasise the fact that only by reference 
to a single accepted standard can aU the various 
types be brought into harmony. The figures 
used in the -workshop are thus the product of 
years of patient labour in the research laboratory, 
by means of which the discrepancies of gas 
pyrometers have been eliminated one by one. 


propose to give an account of the underlying 
principle in each instance, and to mention the 
special uses and limitations of each type. And 
in order to clear the way for the examination of 
the more complicated patterns, we wiU deal first 
of all with a miscellaneous set'of devices of a 
simple character which are found useful in 
numerous operations. We wiU commence with 

Caloeimetbic oe "Watee Pyeometees, 
When a metal of kno-wn weight and specific 
heat is raised to a high temperature and plunged 
into a known quantity of cold water, the rise 
in temperature of the water may be used to 
calculate the original temperature of the piece 
of metal. If, for example, 100 grams of a metal 
of specific heat 0*1 were taken from a furnace 
and dropped into 500 grams of water at 5° 0., 
which thereby becomes heated to 25® 0., we 
may proceed by equating the heat lost by the 
metal to that gained by the water, thus :— 

100 X '1 X (t^ 25) =: 500 X (25 - 5) 
and ty the temperature of the hot metal, is 
1,025® 0. - 

I have here the earli^t instrument of this 
type, as made by Bjrstrom, It 
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zinc vessel, lagged inth wood, to hold the water; 
and a metal cage, dipping under the water, to 
contain the lump of hot metal, which was a 
piece of platinum. A thermometer, passing 
through a hole in the lid, served to indicate the 
lise in temperature. This instrument w'as in 
use in the Royal Arsenal, Wool-wich, in 1863. 
A later type, which is shouni in the diagram 



Fio. 2 .—Siemens’ Wateb Pyrometee. 

(Fig. 2), and of which we have an example on 
the lecture table, is now sold by Messrs. Siemens 
Bros, and Co. The water i^ contained in the 
inner of two concentric vessels, the space between 
being^ filled with non-conducting material, and 
the outer vessel furnished with a handle for 
^ 4 ^n^ence in holding. Cylinders of metal, of 


knoivii ^veiglit, are provided; copper, iron, or 
nickel being available according to the vdsh of 
the user. To avoid the necessity of calculation, 
a scale is fixed at the side of the thermometer, 
from which the temperature of the hot metal may 
be read off by noticing the mark opposite to the 
top of the mercury column in the thermometer 
after quenching. In this form the water pyro¬ 
meter may be used by workmen unskilled in 
calculations, and the manipulation is of the 
simplest character. 

VTe viil now consider how the temperatures 
indicated by the water pju'ometer may be made 
to agree with temperatures on the standard gas 
scale. As viU be noted from the calculation, 
everything depends on an accurate knowledge 
of the specific heat of the metal used ; and as the 
specific beat of metals generally increases as the 
temperature rises, it is necessary to know this 
value accurately for the range comprehended 
by the instrument. Numerous experiments, 
conducted at various temperatures measured 
on the gas scale, have furnished the information 
required ; and by using the figures thus obtained 
in marking the temperatures on the scale of the 
pyrometer, an instrument based upon the 
accepted standard is secm‘ed. 

The advantages possessed by tliis instrument 
are low prime cost and simplicity in use. A 
great drawback, however, is that a special 
experiment has to be conducted whenever it is 
desired to know the temperature of a furnace, 
involving time and labour; in which respect the 
water pyrometer is distincly inferior to other 
types which give a continuous indication which 
may be read off on a dial. The accuracy of the 
results depends to some extent on the observer, 
who may fail, for example, to allow the lump of 
metal time to attain the temperature of the 
furnace; or may delay the transit of the hot 
metal to the water. Taking all the possible 
errors into account, the closest approach to 
accuracy which may be expected under working 
conditions is represented by nearly 20° C. or 
40° F,, and hence the w^ater pyrometer camiot be 
applied in cases where an error of this extent is of 
importance. It finds many useful applications, 
however, in processes which may be conducted 
successfully over a fairly wide, range of tem¬ 
perature, and in which an occasional determi¬ 
nation of the state of the furnace suffices. 

Fusion Pyrometers. 

A simple method for obtaining casual readings 
of the temperature of a furnace is to insert a 
number of substances of progressive melting 
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points, and to observe which have been melted 
and which have survived. For example, a 
series of salts, such as the following, may be 
taken, and a small portion of each placed on a 
plate and inserted in the furnace :— 


Salt. 


Melting Point. 


Deg. C. 


Deg. i\ 


1 molecule common salt + ] 

1 molecule potassium chloride/ 

Common salt . i 800 

Anhydrous sodium carbonate... 850 

„ ,, sulphate ... 900 

Sodium plumbate. 1000 

Anhydrous potassium sulphate : 1070 
„ magnesium sulphate 1150 


1202 


1472 

1562 

1652 

1832 

1958 

2102 


On withdrawal from the furnace, inspection 
of the plate will show which of the salts has fused, 
and the temperature may then be approxi¬ 
mately determined. If, for example, the first 

B A 



five in the above list Avere found to have melted, 
w’hilst the last two w'ere intact, the temperature 
would lie betw^een 1,000° and 1,070° C. The 
precision of the method evidently depends upon 
the interval between the melting points of 
the substances used, and recently Brearley has 
prepared a special series of salts which enable 
definite temperatures to be approximated 
closely by this means. These salts are made up 
intp the form of small cylinders, each being 
labelled with its proper melting '^oint, and are 
sold under the name of “ Sentinel ” pyrometers. 
A specially-prepared series of alloys is sometimes 
employed instead of salts ; but the most accurate 
development of the fusion method is due to 
Seger, of Berlin, w'ho produced clays of varying 
composition with melting points ranging from 
590° C.; or 1,094° F., to 1,890° C., or 3,434° F., no 
interval being greater than 30° C. For con¬ 
venience in observation, these clays are shaped 
into trian^ar pyramids, as shown at A, Fig. 3. 
Several pyramids, possessing melting points 
judged to approximate to the temperature of the 
furnace, are inserted, with the result shown in 
the figure, where D is seen to have collapsed, G 


has bent over, B has become rounded at the 
summit, whilst A is intact. The temperature of 
the furnace corresponds to the melting point of 
C, and is read from a table which records the 
melting points of the pyramids with reference 
to the number stamped on each. 

In order to furnish the same figure as would be 
obtained by other methods, the melting points 
of the materials used must be correctly known 
in terms of the gas scale. The method is 
simple and cheap, but sufiers from the' dis¬ 
advantages that only intermittent readings can 
be taken, and that slight variations in the compo¬ 
sitions seriously affect the melting points. 



Fig. 4. 

MiscEDiiANEoxrs Afpdtakobs. 

Approximate measurements of high tempera¬ 
tures may be obtained by measuring the expan¬ 
sion of an iron bar encased in a fireclay tube, 
or of graphite in an iron tube, of which Fig. 4 
is an example ; or by enclosing mercury in a 
steel tube to which a pressure-gauge is connected, 
pressures being translated into corresponding 
temperatures by comparison with an acouVate 
pyrometer. Both these methods arc in use, 
but are not of sufficient importance to call for 
detailed description in jthe present ieotur^- 
Pyrometers based on the rise in. temperature^ 
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water or air, wlien forced tkrougli a tube placed 
in the furnace, have occasionally been used, and 
may possess a fair degree of accuracy; but are 
usually complicated compared with the generally 
recognised methods. The same remarks apply 
to instruments depending upon the altered 
viscosity of gases, or upon the change in refrac¬ 
tive index. With this passing mention, ^ve 
shall proceed to descriptions of the pyrometers 
which have been successfully employed for 
work of precision in various industries. 

[The following instruments were exhibited :— 

1. A calorimetric or water pyrometer, by 
Messrs. Siemens Bros, and Co., Ltd. 

2. A plumbago expansion pyiometer, by 
Messrs. A. Gallenkamp and Co., Ltd. 

^3. A mercury-pressure pyrometer, b^’ Messrs. 
A. Gallenkamp and Co., Ltd.] 


THE CHRISTMAS TREE. 

By Sir George Biedwood, K.C.I.E., C.S.L, 
M.D., LL.D. 

The Tree of Life, 

The middle tree, and highest there that grew. 

—jSrIILTON, Paradise Lost, iv. 194, 105. 

P.4RT I. 

Only during the past fifty to sixty years has 
the fashion become prevalent in England of 
setting up The Christmas Tree as a Yule- 
tide decoration, and a most delightful vehicle 
for showering down gifts upon the young, in 
connection with domestic and public popular 
celebrations of the joyous Christian Festival of 
the Nativity. It is said to have been intro¬ 
duced among us from Germany,t where it is 
regarded as indigenous; and is probably a 
survival of some observance connected with the 
pagan Saturnalia of the Winter Solstice, in 
supersession whereof the Church, about the fifth 
century of our era, instituted Christmas Day. 
It has, indeed, been explained as being derived 
from the ancient Egyptian usage of decking 
houses at the time of the Winter Solstice with 
branches of the date palm, as the symbol of 
life triumphant over death, and therefore of 
perennial life in the renewal of each successive 
bounteous year; and the supporters of this 

* Caib&l, T. '* Weilmaciiten, Ursprunge, Braiiche «. Aber- 
glauben,” ifeerlin, 1882. Sro. 

f It is sai^d in Cabell's “Honsehold Guide,” vol. i, p. 151, 
to have Ijeeii first introduced into England in the household 
of Gqprge IV. by a German servant of Queen Caroline's. 
Befereiice is also made in this worh to a tree of gold, set 
before Henry Vin. during? some Christmas pageants at 
jRiiitUPinid. 


suggestion point to the fact that pyramids of 
green paper, covered all over with wreaths and 
festoons of flowers, and with strings of sweet¬ 
meats, and other presents for children, are often 
substituted in Germany for “the Christmas 
Tree.” But similar pyramids, together with 
similar trees—the latter usually altogether 
artificial, and often constructed of the costliest 
materials, even of gems and gold—are carried 
about at the marriage of Hindus in India, and 
at other of their religious processions, such as 
the Hoolee [Holi] or annual procession of the 
Vernal Equinox. These pyramids represent 
Momit Mem, and the Earth, and the trees, 
the Kalpadruma, or “ Tree of Ages,” and the 
fragrant Parajita, the “Tree of every Perfect 
Gift,” growing on the slopes of Mount Meru; 
while in their enlarged sense they symbolise 
the ■ constellated splendour of the outstretched 
spacious heavens, as of a tree deep-rooted in the 
earth, and laden with golden fruit. Both the 
P3ncamids and the trees are also phallic emblems 
of life, individual, and terrestrial, and celestial. 
Therefore, if a relationship exists between the 
Egyptian practice of hanging houses at the 
Winter Solstice with branches of the date palm, 
and the German, and now widespread English 
custom of using gift-bearing and brilliantly- 
illuminated evergreen trees (nearly always firs) 
as a Christmas decoration, it is most probably 
due to collateral rather than to direct descent ; 
and this is indeed indicated by the fact of 
Egyptians having regarded the date palm as 
an emblem not only of immortality, but also of 
the starlit firmament on high. 

The Hindus derive the origin of their race 
from Idavarsha, the “ Enclosure,” or “ Garden 
of Ida,” the wife of Manu,* and the Mother of 
mankind. Here they place their Olympus, the 
fabulous Mount Meru, the centre and ciilmina- 
ting point of the earth, and the support and 
pivot of the heavens. Its slopes collect the 
celestial Ganges, that is, the dews and rains of 
heaven, and run them off into the lake Manasa- 
sarovara, “ the most excellent lake of the Spirit.” 
The terrestrial Ganges, having its reputed source 
in this lake, as it circles seven times round 
Mount Meru, forms the four lesser lakes where¬ 
from the four rivers of Idavarsha flow out into 
the four quarters of the world; and it is about 
the' fountains of these four rivers that the Hiudus 
place the sacred ICalpadruma and Parajita trees 
already named. Slount Meru, regarded geo¬ 
graphically, may be localised in the Himalayan 
regions about the Pamir steppe; but it is 

* Tlie “ Thinker,” i.e., Man. 
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quite impossible to identify the Kalpadruma 
and Parajita trees with any known botanical 
species ; and they are merely mythical “ Trees 
of Life,” the idea of them being inspired by the 
primitive worship of trees as phallic divinities. 

The traditions of the ancient Persians* place 
the scene of the creation of man in the Aryana- 
Vaego. In the first Fargard of the Vendidad, it 
is the first-named of the sixteen good lands, said 
to have been created by Ormazd (Ahuramazda), 
and afterwards cursed by Ahriman (Angra 
Mainyu). In the second Fargard it is described as 
the country of the first man, “ the fair Yima.” 
Under liis golden rule 300 winters passed away 
therein; when, being warned that it had become 
over full of the blazing fires of human homes, 
and of herds and flocks, he, with the assistance 
of “the Genius of the Earth,” extended its size to 
one-third more than it was at the first. Thus 
another 300 years passed away; when after he 
again enlarged it another third; and this 
process was again repeated, so that the Aryana- 
Vaego became double its original size. Then 
Ormazd called all the celestial gods together, 
and “ the fair Yima ” with them, and warned 
them that there w'ere about to fall on the earth 
“ the final winters ” of fierce, foul frosts, with 
“ snow fourteen fingers deep,” before which all 
their flocks and herds would perish, alike those 
grazing over the open plains, and those that 
fed in the deep bosoms of the leafy dales, and 
those that were sheltered within the stables of 
their homesteads. Therefore, Y'ima was directed 
to make a four-square vara, or “Enclosure,” two 
miles long on each side, and to bring into it 
“ the seeds of men and women,” “ the bravest 
and best, and fairest on the earth,” and “ the 
seeds of fire,” and of sheep and oxen and dogs; 
and to settle them by the green banks of the 
fountains of living waters that sprang up within 
the vam, and to establish therein this renewed 
dwelling-place of men. AH this the fair Yima 
did; and then he sealed up the vara with a 
golden signet ring, and made a door to it, 
and a window, “ self-shining within.” Hone 
that was deformed, or diseased, or a lunatic, or 
that was imbecile, or impotent, or a liar, or that 
bore any of “the brands of Ahriman,” might 
enter into it. But the men and women ad¬ 
mitted within the vara, lived the happiest 
life there, and they never died, but dwelt 
there for ever in the presence of the Eternal 
Glory. In the Zend-Avesta, references are also 

* “Sacred Books of tke East/’ edited by Brofessor Max 
>riiller, voL iv.; “The Zend-Avesta,” part i.; “The 
Vendidad,” translated by Professor James Darmestetter, 
Oxford, 1880. 


made to the Hara-Berezaiti, “ the Heavenly 
Momitain” of Aryana-Vaego, whereupon the 
crystalline expanse of the heaven rests, and 
wherenigh the sun rises; and to the bridge 
Kinvad, “the Straight” [Sirat], “The brig o’ 
Dread, na brader than a thread,” stretching 
from the Hara-Berezaiti over Hell to Heaven ; 
and to the “ Tree of Healing and Immortality,” 
“ the White Homa Tree,” called also Gaokerena, 
that grow's by the head-springs of the Ardvisura 
fountain; and to the two rivers, the Arvand 
and the Daitya, flowing from this source, and 
replenishing all the rivers and seas of the earth. 
According to the latter Pehlvi texts, on the 
White Homa Tree sits the Saena bird [cf. Simurg] 
and shakes dowm from it the seeds of life in man, 
and beasts and birds and fishes and plants, th^, 
as they fall, are at once seen by the bird Kamros, 
as it watches for them from the top of the 
Hara-Berezaiti mountain, and are carried off 
by it, and scattered far and wide over the 
world. The tree is protected by ten fishlike 
monsters, having their dwelling in the Ardvisura 
lake. 

In these details we have the same mixtui’e 
of mythical and actual geography as in the 
Puranic descriptions of the Idavarsha. Thus 
the Aryana-Vaego, although it refers to the 
original starting-place of the Iranian Aryas in 
Central Asia, is also an ideal country, in some of 
its aspects an earthly Paradise, and in others 
an Elysium, ruled over by Yima; who, as the first 
of men to die, is also the personification of death. 
Among the Persians he always remained, even 
as Death, the first bright consummate flower of 
humanity gathered by the grave, the gentle King 
of the sinless dead; but in Hindu mythology he' 
becomes deformed into the terrible Yama, the 
god of Judgment and HelL The Aryana-Vaego, 
therefore, is at once the original seat of the 
Iranian Aryas in High Asia, the Elysium of 
their departed ancestors, and the legendary 
Eden of the Aryan, and, indeed, of all the 
Caucasian races. The White Homa tree has 
always been botanically identified wdth the 
Sarcostemma viminale, or Soma plant; and I 
have always also included under it both the vine 
and the date palm*; but in its highest signi¬ 
ficance it is, like the Kalpadruma and Parajita 
trees, the poetical symbol of cosmical life. The 
original Hara-Berezaiti, and the Arvand and 
Daitya rivers, must be identified with the Hindoo 
Koosh or Parapanisus range, and some of the 
streams flowing from it; but their names, dike 

•See my Appendix on the Homa Plant, to Max Miiller’s 
“ Bioip^aphy of Words.” ' 
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tliat of Mount Olpnpus, reappear again and 
again, variously modified, in the coui’se of Aryan 
migration westward; that of the Arvand river 
being found as an appellation of the Elwand 
mountain, the Mount Orontes of classical geo¬ 
graphy, in Media, and of the River Orontes in 
Syria. The Hara-Berezaiti mountain, both in 
this primitive form of its name and the later 
form of Alborj, has undergone still more fre¬ 
quent displacements from east to west; its 
name having been successively attached to the 
Elburz inountaias east of the Caspian Sea, to 
the Elburz mountains south of the Caspian, and 
to the Elburz mountains of the Caucasus. In 
the Assjtrian inscriptions it is attached, in the 
slightly altered form of Allabria,to the Gordyaean, 
Kurdish mountains, and it is on the latter, 
under the name of Lubar, that St. Epiphanius 
places “Noah’s Ark.” The name of Baris, 
assigned by Nicholas Damascenus to Mount 
Masis [Aghridagh] in Armenia, usually identified 
by Christian vTiters with the hara-Ararat [“the 
mountain of Ararat ”] of Genesis viii. 4, whereon, 
according to the Bible, Noak’s Ark rested after 
the Deluge, is supposed to be a direct comiption 
of Berezaiti. This primitive Iranian name cer¬ 
tainly appears almost unaltered in that of Mount 
Berecynthus in Phrygia, the abode of the Great 
Earth-Mother, Rhea-Cybele. And wherever it 
travelled and became fixed, there, we may be 
sure, was carried and planted the ever-green 
legend of “ the Tree of Life.” 

The legends of the Norse people, or Aryas 
of Northern Europe, also point to the colossal 
circle of the Caucasian range, stretching from 
the confines of China to the shores of the Black 
Sea, and beyond them, until it ends at Cape 
Finisterre in Spain, and the Atlas Mountains of 
Morocco, as the earliest cradle* of the human 
race; for Borr, who in their primitive mythology 
is the common progenitor of gods and men, 
is but a personification of these mountains. 
As-gard, that is “ God’s-ward,” while mythologi¬ 
cally the starry firmament [“ flammantia mcenia 
mundi,” “The Citadel of Chronos”], is geo- 
grapMcally and historically Azov, “ The Ward 
of the Asir.” The Norse Olympus rises from 
the centre of Mid-gard, “ The Mddle-ward,” the 
residence of mankind, separated by the circum- 
fiuent ocean stream from Ut-gard, the “ Outer- 
ward ” of the Jotuns or “Giants.” Below Mid- 
gard is the shadowy underground world of the 


* is, earliest within the memory of man; for w’e 
must fitetinguish between , the several historical Edens and 
the ethnographical centre, <5r centres, of the evolution of the 
hmjMiwt species.! 


dead, Nifiheim. From the centre of Mid-gard, 
and the summit of As-gard, springs the “Ash- 
tree,” Yggdrasil, with branches spreading out 
over the whole earth, and reaching above the 
highest heavens, and three great roots going 
down into the lowest Hell, where lies coiled 
round them the serpent Nidhogg, “ The Gnawer,” 
Death, who, like the serpent Anunta of the 
seventh HeU of the Hindus beneath Mount Mem, 
typifies not only death, but the subterranean 
volcanic forces whereby the destruction of 
the world itself is ever threatened. Here the 
Paradisaical Yggdrasil is transparently a ' 
symbol of the universal life and joy and glory 
of Nature. 

The inhabitants of Mid-gard are said to have 
been created by Odin, and his brothers Wili and 
Wi, from two pieces of w^ood, one of ash and 
the other of elm; the first being changed 
into a man called Askar— i.e., x4sh, and the 
second into a woman called Einbla, ^^e., Elm. 

It will be remembered that the Greeks derived 
“ the third race of men,” who may be identified 
with the Aryas of the Bronze Age of Europe,* 
“from the ash-tree” [e/c /icXtai/, Hesiod, 

“ Works and Days,” 144]. They also made the 
Caucasus mountains “ the midmost part of the 
earth,” “ the beginaing and the end of all 
things ” [Hesiod, “ Theogony,” 738], the seat 
of the punishment of Prometheus, the son of 
lapetus or Japheth, the mythical leader of the 
Aryan immigration into Europe, f Mount 
Olympus in Thessaly was the abode of the gods 
of Greece, according to Homer, and until the 
later poets translated them to the sky; but 
wherever the Greeks went they carried with 
them the name of this mountain, localising it in 
Bithynia, Mysia, Lycia, Lesbos, Thessaly, Elis, 
Laconia, and Cyprus; thus also unconsciously 
associating the original habitat of their race 
with some alpine region at the initial point of 
the line of their exodus from the East. 

The Semitic traditions % differ from the Aryan 
in distinguishing between the birthplace of the 
human race, Gan-Eden, “ the Garden of Eden,” 
and the mountain whereupon Noah’s Ark, contain¬ 
ing the forefathers of the renewed human race, 
rested after “ the Deluge.” Every tree pleasant 
to be seen and useful for food grew therein, and 

* “Their houses brass, of brass the Avarlike blade, 

Iron was not yet known, in brass they trade.” 

—Hesiop, Works and Days ^ translated by Cooke. 

t Of coiu’se, Prometheus is a Sun-god also, and, theref 9 i*e, 
naturally associated with the Caucasus mounteins, as the 
starting-point, viewed from the West, of the sun’s daily 
course roimd the globe, 

t Les Origines de THistoire d’apr^s la Bible,” par E. 
Lenormant, , 
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the Tree of Life,” and the “ Tree of Know¬ 
ledge of Good and Evil.” It was watered by 
a river that, after flowing tlirongh Eden, was 
parted into four heads. There can be no question 
of Sir Henry Rawlinson’s identification of the 
Eden of Genesis ii. with the Gin-Hunish of an 
inscription of Assurbanipal or Sardanapalus, 
circa B.c. 668-40; that is, with the country 
surrounding the city of Babylon, watered by 
the Pallacopas [Pishon], Shat-el-Nil [Gihon], 
Tigris [Hiddekel], and Euphrates [Perath].* 
This district was familiarly knowm to the Baby- 
• lonians as Gan-Dunias, “ the garden of (the 
god) Dunias ” ,* and the city of Babylon itself 
was known also by the name of Dintira, or 
Tintira, ■ “ the Divine Tree”; as the counter¬ 
part of the cosmic “ Tree of Life,” so often repre¬ 
sented guarded by a cherub on either side on 
Babylonian gems and the “Nineveh marbles.” 
More recently Sir Henry Rawlinson has identi¬ 
fied the special spot wherein the terrestrial site 
of “ the Tree of Life ” was originally localised 
with the town of Eridu, the oldest seat of the 
worship of the Akkadian earth-god Ehki, the 


It is deeply interestiug to flmi that, just as the Hindus 
try to reproduce Mount Jtleru everywhere, and in almost 
everything, so the Jews would seem to have endeavoured to 
repeat the geography of the fabled Eden in the plan of the 
city of Jerusalem, regarded by them as the centre of the 
earth [Ezekiel v- 5]. Tlie city was watered by four streams, 
one of which always continued to be called Gihon [1 Kings 
i. 33, 38], and they were reputed to issue, through under¬ 
ground channels, from the fountains of fresh water beneath 
the Temple, whereto the Jews attached the profouudest 
sanctity [Ezekiel xlvii. 1-12, Joel iii. 18, Zechariah xiii. I and 
xiv. 8]. This sacred spring was associated, like the mythical 
Ganges and Arvaiid and Daitya, with a mountain the Jews 
called Moriah, identified by Lenormant, following the 
generally hazardous guidance of Wilford, with Mount Mem. 
Milton includes an anonymous mountain in his description 
of the Garden of Eden, “ Paradise Lost,” iv. 223-235 

“ Southward tlirough Eden went a river large, 

Kor changed his course, but through the shaggy hill 
Passed nndenieath engulfed; for God had thrown 
That mountain, as His garden mound high raised, 
Upon the rapid current, which through veins 
Of porous earth with kindly thirst updrawn, 

Hose a fresh fountain, and with many a rill 
Watered the garden, thence united fell 
Down the steep glade, and met the nether flood, 

WTiich from his darksome passage now appeal’s. 

And now divided into four main streams, 

Bun diverse, wandering many a famous realm, 

And country, whereof here needs no account.” 

On this passage Bishop Newton observesThe rtver 
that watered the Garden of Eden w'as, we think, the river 
formed by the junction of the Euphrates and Tigris, and 
this river was parted into four main streams or rivers; two 
above the garden—namely, Euphrates and Tigris, before 
they are joined—and two ]>elow the garden—namely, the 
Euphrates and Tigris, after they are united again.” This is 
the very conclusion forced on us by modern topographical 
researches in Mesopotamia; and that Newton should have 
so exactly anticipated them shows the great value of holding 
on hard by tradition in the investigation of such obscure 
questions of the archaic history of mankind. 


Assyro-Babylonian Hea.* Nevertheless it is 
evident that the Garden of Eden is also the 
same mythical Paradise as the Idavarsha of the 
Hindus, and the Aryana-Vaego of the Iranian 
Persians, and the Asgard of the Norse, but localised 
in Mesopotamia by the Semites (as long before 
them by the Hamitic race), after they had for¬ 
gotten their primordial Caucasian home in High 
Asia, or preserved the memory of it only in the 
tradition of a fabulous garden watered bj^ a 
heavenly fountain, the source of all earthly 
streams. Then, as the Semites overspread 
Anterior Asia, and their survey of the countries 
surrounding them was enlarged, their concep¬ 
tion of Gan-Eden was extended, like that of the 
Hindus of Meru, over the whole habitable world 
known to them, as encircled by the Oxus-Iiidus& 
or Pishon, and the Nile-Indus or Gihon, and 
traversed by the Tigris and Euphrates. 

Assyiiological science—of which, in succession 
to its illustrious founder. Sir Henry Rawlinson, 
Mr. Sayce, the brilliant Deputy-Professor of Plfilo - 
logy at Oxford, has long been the active exponent 
—has demonstrated in the fullest detail that 
the Biblical myth of Eden was borrowed from 
the cuneiform, brick-inscribed, literature of the 
Akkads, or primitive Chaldseans, a Scytliian or 
Turanian people allied to the modern Turks; 
who, if they were not the actual aborigines of 
Lower Mesopotamia, were the first to establish 
themselves in that country during the period of 
the universal preponderance of the Scythians in 
Anterior'Asia, and to lay there the foundation 
of the characteristic Hamito-Semitic culture of 
the Assyrian and Babylonian Empires, to which 
the nascent religion and arts of Europe are more 
directly, and far more intimately indebted than 
even to the civilisation of ancient Egypt. The 
Hebrews were probably vaguely acquainted with 
the myth from the time when Abraham went 
forth from “Ur of the Chaldees,” “to go into 
the land of Canaan,” and after the Captivity 
they must have become thoroughly familiarised 
with it. 

Monotheism is, indeed, conjectured to have 
originated among the earlier Semitic immigrants 
into Chaldaea, who settled in the city of Eridu, 
whence it is supposed to have been communi¬ 
cated to the Iranian Aryas of Persia in the 
east; and is known to have been carried westward 

* The neighboui’hood of Kurnah, at the confluence of tlie 
Tigris and Euphrates in the Shat-el-Arab, - ^bout 100 miles 
from the head of the Persian Gulf, has always been regarded 
by its present Arab inhabitants as the site of the terrestrial 
Paradise (Persian ftt-dauZi *‘a garden,” Sanscrit 
*‘far country”—of fainoy), a remarkable proof of th© 
credibility of the ethnical legends,*and historical traditions 
of the immntahle East, * 
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into Sjiia by the Jews, tlirough the instrumen¬ 
tality of whose Sacred Scriptures it has become 
naturalised over all Christendom and throughout 
Islam. If, therefore, Eridu was the original seat 
in Mesopotamia of the monotheistic sect of pri¬ 
mitive Semites, their descendants, including the 
Hebrews, might well, for that reason alone, have 
for ever associated the place with the primaeval 
Paradise of the human race. . 

But long anterior to the advent of the Semites 
in Eiidu, it would seem to have been the centre 
of worship of the x4kkadian earth-god Enki 
[Earth], called Hea by the Assraans and Baby¬ 
lonians, who was also the double personification 
of the prehistoric introduction of civilisation 
into Mesopotamia, and of the sun in his southern 
course through the Indian Ocean: just as 
Dionysos, “ the Assyrian stranger,” is the double 
personification of the westward course of the 
sun, and of Phoenician commerce and Chaldsea- 
Assyrian civilisation, through the Mediterranean 
Sea. He was the great ‘ ‘ dens averruncus ” of the 
Chaldseans, who alone possessed the dread secret 
of the mcommunicable name of “the great 
gods ” of the seven planetary spheres, the mere 
timeat of the utterance of whose name compelled 
the submission of the whole impious array of the 
demoniacal spirits of the underground world. 
As “ Lord of the World ” his wife is Davkina, a 
female deification of the earth; as “ Lord of the- 
Abyss [afeu],” and the “Lord of Saliors,” his 
wife is the goddess Bahu, i,€., Chaos [bohu of 
Oenesis i.], while as “ Lord of the C4reat Land,” 
f.e., Hades, the land of the dead, he is associated 
■with the goddess Myiitta or Ishtar, under her 
chthonian title of Ninkegal. Like Dagon, the 
fish-god of the Philistines, he is represented as 
a merman; and also as sailing with aU “ the 
great gods,” in a glorious ark of cedar wood, 
over the black water of the traditional Deluge, 
a myth, as I believe, of the south-west monsoon 
of the Indian Ocean. 

His attributes are the Arrow Head, sym- 
bohsing the invention of cuneiform writing, 
ascribed to him; the Serpent, symbolising his 
general civilising influence, worshipped in the 
garden at Eridu in connection with “ the Tree 
of life ”; and the Disc of 50 fiery spokes, 
obviously derived from his character as a Sun- 
god ; and recalling to mind the ckahra of the 
Hindu gods, and “ the Flaming Sword ” of the 
Cherubim in the Biblical account of the Garden 
of Eden, “which tamed every way, to keep 
thefc way of the Tree of Life.” 

On the Assyrian laculptures the sacred Tree 
of Life is associated also with the symbols of 


Asshur, who gave his name to, or took it from, 
Asshur, now Kilah Sherghat, the first capital 
of the Assyrians. He w^as originally no more 
than the eponymous progenitor of their race, 
the second son of Shem, but ivas afterwards 
identified by them -v^dth the supreme God II 
\ef. Allalil of the Babylonians, and substituted for 
him as head of the official pantheon of Assyria. 
He is usually figured in the form either of the 
W'inged Solar Disc [“ the Sun of Righteousness 
with healing in his wings,” Malachi iv. 2], or a 
Dove, the prolific white dove of Syria, a univer¬ 
sally recognised symbol of the active or genera¬ 
tive reproductive power of Nature ; the Almighty 
being still believed throughout Anterior Asia to 
manifest Himself in the form of this bird. 

Frequently the Sun Disc is represented as 
shining down upon, or the Dove as overshadowing, 
the ashera [“ grove ” of Old Testament, A.V.], or 
conventional representation of the Tree of Life ; 
the Dove in this connection being supposed to 
typify Nana, Myiitta, or Ishtar, the common wife 
of all the Assyrian and Babylonian gods, rather 
than Sheruba, the shado-wy special consort of 
Asshur. She was the only goddess kno'wn to 
the original Akkadians, their universal Earth- 
Mother, by whose divisional deification, and 
duodecimal distribution, the Assyrians and 
Babylonians, w'ho were very uxorious in their 
notions, managed to provide a separate -wife for 
each of their t-welve greater gods.* But Nana 
always remained among the pagan Semites of 
Anterior Asia the highest and only really indi¬ 
vidualised personification of the passive, or recep¬ 
tive reproductive power of Nature, into whom 
all the other goddesses, formed by the merely 
nominal reduplication of herself, are at once 
resolvable. She is regent of “ the brilliant star ” 
Venus, and, as her proper self, of the month XJlulu 
—^August-September—of which the Akkadian 
sign was the Virgin. Friday also, the seventh 
day of the Akkadian week, was especially sacred 
to her, and to marriage, over the rites of which 
she [c/. Lucina of Romans and Ilithyia of 
Greeks] presided; wherefore the. early Christians 
held this day of evil omen and accursed, a 
superstition still carefully observed among the 
seafaring populations of the Mediterranean, by 
whom, in archaic times, she was regarded as 
their “ divinest patroness and midwife.” As 


* These “wives" are but poetical figures, images, “idols 
of the nation or tribe" of their worshippers, and simply 
signify the feminine force, or energy [or as the Hindus 
term their goddesses] of the gods. Compare Ausonins, 
“He Deis": 

Turn lovis et Conei germamis, Tartareus Dis. 

Et soror et conjux fratris, regina deuni, Tis," 
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the planet Venus appears sometimes as “ the 
Morning Star,” and sometimes as “ the Evening 
Star,” so Nana was correspondingly distinguished 
by the Assyrians as “ Ishtar of Arbela,” the 
Goddess of War,” and “ Ishtar of Nineveh,” “the 
Goddess of Love.” In herchthonian aspects she 
is the Assyrian Allat [“ goddess ”], after whom 
Queen Dido is called Elissa [Eliza]. Indeed, the 
story of Dido, whose sister Anna became deified 
among the Romans under the name of Anna 
Perenna,* is supposed to be a myth of the 
introduction of the worship of Venus into Italy. 
She is also the Arabian Venus, called by 
Herodotus Alitta and Alilat, and by the modern 
Arabians al Lat, who, with the goddesses 
al Uzzaf [“ the Mighty One ”], and Manat, 
“ the three daughters of God,” was . worshipped 
in Arabia, before the time of Mahomet, under 
the various forms of graven images and phallic 
stones and trees; and it is not impossible that 
the stambhas, or inscribed “ posts,” presump¬ 
tively of phallic origin, set up by the Buddhists 
in ancient India, and now represented by the 
di'pdansy or “lustral” columns placed before 
Hindu temples, may have derived their more 
usual name of lat, “a pillar,” from the Arabian 
goddess Alilat. The Muslims have always 
identified the phalUic stone destroyed 

by Mahmoud of Ghazni at Somnath, a.b. 1024, 
with the goddess Lat of Ai*abia. In the East, 
Nana or Ishtar is again the Phoenician Astarte, 
the Canaanitish Ashtoreth, so often named in 
the Old Testament in connection with the 
asherah [in plural ashenm\ or conventional 
image of the Tree of Life, and the Atargatis of 
the Phoenicians, whose worship was diffused by 
them all over x4sia Minor; where the priestesses 
w^ho served her in her double capacity of 
“ Goddess of War ” and “ Queen of Love,” were 
the martial courtesans known to the Greeks as 
the mythical Amazons. Their name is usually 
said to be compounded of a privative and /AafoV 
" the breast,” because according to the professed 
explanation of this absurd etymology, they 
deprived themselves of the right breast that 
it might not interfere with the use of the 
bow. But more probably it was derived from 
the endearing Aramaic title of Um or Umu, 
given generally to the consorts of the Assyro- 
Babylonian gods, and particularly to Nana, or 
Ishtar, who was worshipped under this very 
appellation, as Um-Uruk, “ the [chthonian] 

’''•Anna Puraa [literally, “Ml of food”] is one of the 
names of the Hindu Ea^h-Mother Parvali [literally, the 
* * Mountaineer as the provider of food, 

t Compare Uzziel [“ The Mighty One of 0od”i, the Arch¬ 
angel, next in rank, in Semitic angelology, to Baphael. 


Mother of Uruk,” at Erech, the great necropolis 
of Chaldfea, and in its Arj^an [Iranian] form of 
Ma-bog, “ Mother of the Gods,” at Hierapohs, 
or Bambyce, now^ Balbec, in Syria, and again 
of simply Ma, ‘‘ the Mother,” at Komana in 
Cappadocia, and Pessinus in Phrygia. Her 
Amazons may be compared with the Amhubaiae, 
or Sjnrian dancing girls of the Roman circus, 
and with the Bayaderes or dancing girls of the 
sacred* Basvi, Bhavin, and Mahari castes in 
India, whose Amazonian character I pointed 
out in the “ Handbook to the British-Indian 
Section of the Paris Universal Exhibition of 
1878.” About B.c. 500, Nana was introduced 
into the pantheon of the corrupted Zoroas¬ 
trianism of Persia under the name of Thanata, 
Anaea, or Nausea, the Anaitis of the Greeks"; 
and the statue of her at Cnidos, by Praxiteles, 
was regarded by antiquity as the masterpiece 
of that sculptor. The eastward extension of her 
worship under the Achsemenian kings of Persia 
is indicated by such names of places as, for 
instance, of the Afghan town of Bebi-Nani, 
^.e., of Our Lady Venus.” We have a yet 
more interesting proof of the ancient prevalence 
of her worship in the West, in the Greek comedy 
of Ndvviov, by Eubulus [circa b.o. 87], so- 
called after its heroine, a courtesan—^that is, 
in the original meaning of the word, a priestess 
of Nana. Nana, or Ishtar, was, in fact, the 
ubiquitous “ Asiatic Goddess,” the great “ Dea 
Syria,” “ Dea Plirygia,” “ Pessinuntia,” “ Bere- 
cynthia,” “ Mater Dindymene,” “ Idsea Mater,” 
and “Bona Dea,” of the Greeks and Romans, 
called also Ops, and Rhea and Cybelef :— 
“Benown’d for fruite of famous progenie, 

Whose greatnes by the greatnes of none other, 

But by herselfe her equall match could see.” 

She is also historically identified with the 
Aphrodite of Paphos and of Cnidos, and the 
Artemis of Ephesus; while in certain of her 
aspects she would seem to resemble Athene, 
Her name of Rhea is said to be the Assyrian 
word n, for her sacred number, 15. Cybele, I 
believe, means simply “ the Great ” . goddess 
[c/. al Kabir, “the Great,” the thirty-seventh 
of the ninety-nine Muslim names of God]. 
The mysterious Cabeiri associated with her rites 
are, in my opinion, “the great gods” of the 

*'Sot of the secular Eamjani, Kauchani, and Naikan 
classes. Of. the Icedesah, or “consecrated” and zonah of 
the ancient Semites, and Up68ov\os, and vropvr} of the 

t “ Mater cultrix Cybele ” [JSneid. iii. Ill] ; “ Alma 
Oybele" lx. 220]. 

“ Alma parens Idsea Dedm, <^i Bindyma cordi, 
Turrigersecine urbes, bijngiqne ad frasna leones.”" 

[dSneid. X. 252-3. J 
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seven planetary spheres reduced to little tahs- 
nianic figures [cf, vawLov and similar to 

those of the Dii Majorum Gentium and Dii 
>Selecti, seen in any Hindu temple, set round 
the great image of the god or goddess to whom 
the temple is more particularly dedicated. 

The most ancient representations of her are 
of a naked woman with a child in her aims, and 
it may be conjectured that the sublime vision in 
the Book of Bevelation [ch. xii.] of the Woman 
clothed ^\ith the Sun and Moon, and crowned 
with the Twelve Stars—“the twelve [phallic] 
towers’’ [c/. a-TOLxela, "uprights,” “first prin¬ 
ciples ”] of the Zodiac of the Arabs—^was inspired 
by this conception of Ishtar as the divine harlot 
Mother of Mature. By the Phoenicians she was 
represented as a robed goddess, with four wings, 
and a conical, or a turreted, hat on her head, and 
generally with a dove, either held in her hand 
or perched on her shoulder. Sometimes she 
wordd appear, as in Arabia, to have been sym¬ 
bolised simply by the acacia tree, or rude phallic 
stones; and, judging from my ovn observa¬ 
tion in India, I have no doubt that such were 
the forms under which she, and II, and Asshur, 
and the rest of the pagan Semitic pantheon, 
were first worshipped in Mesopotamia, and in 
which the conventional Tree of Life \asTierali\ 
of Chaldaeo-Babylonian and Assyro-Phoenioian 
religion and art originated, 

{To he continued,) 


HOME INDUSTRIES. 

Frozen Meat and British Handling. —Mr. W. D. 
Lysnar, Mayor of Gisborne, New Zealand, and 
chairman of the Gisborne branch of the New Zea¬ 
land Farmers’ Union, has just published a report 
on the New Zealand frozen meat trade with this 
country, which indicates great dissatisfaction 
amongst shippers, and is of considerable interest 
to consumers in this country. According to Mr. 
Lysnar, the handling and disposal of the meat m 
London are very unsatisfactory. The meat is not 
handled either with despatch or in a way to pro¬ 
tect it from as much injury as possible. The 
average damage to all New Zealand meat imported 
into London Mr. Lysnar puts at from 10 to 12 
per cent., and in his opinion this damage arises in 
London. He says that the system of sorting the 
produce in the hold of the ship instead of in a goods 
shed is wrong; that the system of discharging the 
ship with hatches only partly covered from the 
weather is wrong; that the method of handling 
the meat in running it down shoots and landing 
into barges and trucks is unsatisfactory; that 
most of the barges that are used to convey the 
meat from the ship up the Thames, to the various 
delivering points, are in an unfit state for the pur¬ 


pose ; and that the method of carting the meat from 
the barge or store on the river bank to the Smith- 
field Market and to the railway stations for general 
distribution is very unsatisfactory and expensive. 
Mr. Lysnar says the meat could be handled in a 
much more satisfactory way in Bristol, Liverpool, 
or Manchester, where provision is made to deal with 
the produce in a very expeditious and cheap way. 

If the produce was sent to Liverpool, Mr. Lysnar 
states that it could be delivered at Birmingham at 
40s. per ton, as compared with 53s. 9d, per ton from 
London, and with less damage. 

The Cycle Trade .—Many causes have combined ' 
to make 1910 a bad year for the cycle trade. The 
bad weather, more especially in the early part of 
the year, when the foundation of the year’s trade 
is laid, the dearness of rubber and the consequent 
advance in the price of tyres, the decline of cycling 
in the largest centres owing to the motor traffic, 
the strikes and lock-out in the North of England 
which prevented the working-men, who are the 
chief buyers of the ordinary bicycle, from buying in 
large numbers; all these causes have tended to 
depression in the trade. Given good weather, the 
expectation is that 1911 will show great improve¬ 
ment, more especially in the motor-cycle trade. A 
trustworthy engine, fitted to a light-weight machine, 
is now an accomplished fact. Even this year the 
motor-cycle trade has been good, and one company 
is said to have sold its output for several months 
ahead. The cycle export trade in 1910 has shown 
better results than the home trade. In the eleven 
months ended November 30th the number of cycles 
shipped from the United Kingdom was 120,460, of 
the total value of £504,994, against 98,405 and 
£433,191 respectively in 1909, and 91,690 and 
£430,692 in 1905. The export trade in motor¬ 
cycles also showed substantial growth. In the 
. eleven months ended November 30th the number 
sent abroad was 2,936, of a value of £108,655, as 
against 1,576, valued at £57,764 in the correspon¬ 
ding period of 1909. The cycle import figures are 
not less satisfactory, showing, as they do, decreases. 
Taking the same period, to the end of November, 
the number imported was 418, of the value of 
£2,944, as against 499, valued at £3,573, in the 
corresponding period of 1909. The import of motor¬ 
bicycles has been somewhat less satisfactory, being 
1,340, of the value of £42,766, as against 1,353, 
valued at £38,250, in 1909. The hire-purchase 
system seems to have gone out of favour, but it 
is still extensive. 

Motof’-Engines for Warships .—It is rumoured 
again that three large motor-engines are being 
built for a British “ Dreadnought ” of this and next 
year’s programme, but confirmation is wanting. 
AH that is certain is that the Admiralty have been 
enquiring of British makers of internal combustion- 
engines whether they would undertake the con¬ 
struction of engines much larger than any they 
have yet-put upon the market. 
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Bailway Companies and Plant. —For many years 
there has been sharp controversy as to the wisdom 
of railway companies building their own locomo¬ 
tives. It has been urged with much force that they 
would be better advised to go outside. A railway, it 
is argued, must work under serious disadvantages. 
When its demand is small, much of its plant must 
be idle, since it cannot take orders from outside to 
keep it occupied ; when its requirements increase it 
may find its resources inadequate, and have to ask 
outside makers to help them—assistance which, in 
the circumstances, must be costly. Then a railway, 
secure from competition, has no incentive to con- 
• duct its works on strictly commercial lines, and 
the transference of orders to large independent 
companies would tend to do away with the hetero¬ 
geneity of detail which is so noticeable in the 
engines of different companies. But the interests 
which favour the present system are powerful, and 
not easily overcome. It may, however, be that the 
tests which several of the leading railway companies 
have lately united to carry out with each other’s 
engines may be the forerunner of the abandonment 
of the present system, and lead either to the estab¬ 
lishment of joint works for the construction of 
locomotives, or the employment of outside com¬ 
panies. In the latter case, the railway companies 
would shut down their works for building purposes 
and concentrate the energies of these establishments 
on repair and research work. The alternative 
policy would be for the railway companies to estab¬ 
lish, under railway ownership, large works in 
which all locomotives for the companies interested 
would be built to standard design. The probable 
result in either case would be substantial economies 
in the locomotive departments of the companies 
concerned. 

^Yool Supplies. —The consumption of wool during 
the present year has beaten the record, and it is 
unlikely that 1911 will exceed it. At the end of 
October the exports from Australia showed an 
increase, as compared with those of the first four 
months of 1909, of 72,000 bales. In November 1909 
the shipments from the Commonwealth reached the 
immense total of 382,000 bales, but for the same 
month of the present year they amounted to 
421,000 bales. Up to the end of November, or for 
the first five months of the present wool year, the 
exports of wool from Australia show an increase of 
116,000 bales. The New Zealand exports, which 
showed a decrease at the end of October of 4,000 
bales, at the end of November were 17,000 bales in 
excess of the exports for the corresponding five 
months of 1909. As was to be expected, the market 
for merino tops at Bradford is gradually declining, 
in consequence of these heavy shipments. 

The Cotton Crop.—Notwithstanding more san¬ 
guine estimates and the ginning reports, Messrs. 
NeiH Brothers hold to their estimate of 11,600,000 
bales. They account for the heavy receipts by the 
desire of planters to sell at high prices and the strong 
trade demand. They assume, too, that 90 per cent, 
of the crop was ginned up to December 1st, against 


88 per cent, last year. As to the Bureau Estimate, 
Messrs. Neill interpret the 11,426,000 bales as 
11,314,000, because the Government’s calculation 
weight is too small, and then, adding linters, they 
bring the total to 11,614,000 bales, which differs only 
very slightly from their own estimate. Meantime 
the International Association of Tropical Agriculture 
has published an address on cotton cultivation 
delivered by Professor Dunstan to the congress 
held at Brussels in May. It is a little belated, but 
it may be noted that in his opinion, if the best 
results in the production and improvement of 
cotton are to be got, Government departments are 
necessary. Profefesor Dunstan quotes the opinion 
given in a report issued by the United States 
Department that only a third of the available area 
within the cotton belt of the United States is 
cultivated, and great increases in the production on 
the present acreage may be expected from intensivo 
cultivation. There are now being conducted, in 
twenty parts of the world, more or less scientific 
attempts to increase the cotton supply, but it must 
be many years before they have much effect on 
the large questions of supply and demand. It 
seems probable that cotton prices will continue 
to be high for some time to come. 

Shipbuilding and the National Shipbuilders' 
Agreement. —The standing committee of the asso¬ 
ciated trade unions has been in conference with 
the executive of the Employers’ Federation, with 
the Boilermakers’ Society, and with the Board of 
Trade, with the result that assurances have been 
^ven that the observation of the national agree¬ 
ment shall be mutual. And so, after many weeks 
of enforced idleness, which have exhausted the 
funds of the Society, caused the men much misery, 
and the masters great loss, the dispute is settled, 
and an undertaking which ought to have been 
given when the York agreement was formulated 
has restored the shipyards concerned to their 
normal condition. During the stoppage of work 
the demand for new ships has increased, and next 
year promises to be Si good one for the shipbuild¬ 
ing industry, always assuming that fresh labour 
troubles are avoided. And with the shipyards 
busy again, every branch of the iron trade will be 
more active. The production of steel was reduced 
during the look-out by from 40 to 50 per cent, 
in the majority of the works, but the loss should 
now be quickly made up. 

Murder and Mouse Property. —It is curious how 
a murder of the sensational kind injures house 
property in the neighbourhood in which it was 
committed. The district in which Peace the 
Penge murderer lived, suffered severely in this way, 
and now residents in Hilldrop-orescent, Islington, 
the place of the Grippen murder, have applied to 
the London County Council to have the name 
changed. Many of the houses are said to be no^ 
empty, and all the property has depreciated in 
value. The Council have asked the opinion of She 
Islington Borough Council, hut their works com¬ 
mittee ssfy that they have no direct evidence as to 
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the views of the ow^ners and oceupieps of the houses 
in the Crescent, and without that they recommend 
that the name shall remain as it is. An instance 
of the name of a place being changed owing to its 
association with a murder is the case of the Euston- 
s(iuare mystery in the ’seventies. A petition re¬ 
sulted in the south side of Euston-sq^uare becoming 
Endsleigh-gardens. 


CORR ESPONDE NCE. 

YERBA (OR MATE) TEA. 

Yerha Mate, the dried and pounded leaves and 
small twigs of Bex Pairagmi/ensis, has been men¬ 
tioned once or twice recently in the Society’s 
Journal^ I notice. Jesuit tea is a most refreshing 
beverage, and I have very pleasant recollections of 
it"some years ago in the Argentine. It was usually 
infused in a small gourd, and sipped through a 
silver bombiUa while scalding hot. Each person 
present took a sip and passed it on. Personally, I 
always preferred to take it, when possible, as a tea 
without milk. In case you may wish to make a 
trial of it yourself, I am sending you a small 
packet of some I brought from Rosario in 1886. 

If by chance you are aware of how it may be 
obtained in London I should be glad if you would 
let me know. 

As Mr. John Ryle has pointed out, it con¬ 
tains very little tannin, and may be of use to 
dyspeptics, but my impression is that its greatest 
value might be as a heart stimulant, if taken 
periodically. After drinking it habitually several 
times a day over a lengthened period, one has some 
difficulty in doing without it, for, as I have said, it is 
a mild cardiac stimulant, and the effects of leaving 
it oS suddenly may result in somewhat serious 
prostration, as I well know from personal experience. 
It is probably on account of its action on the heart 
that the natives only sip it instead of drinking it 
in quantities as I did. It has been stated that the 
mortality from heart diseases is greater in the 
Argentine than elsewhere, and the reason has been 
ascribed tio mat6 drinking, whether rightly or 
wrongly I cannot say. Cuthbert Christy. 


OBITUARY* 

Frederic John Yavasoub Guy.—^News has just 
been received of the accidental death, by gunshot 
of Mr. Frederic John Vavasour Guy, of Kuala 
Lumpur, Federated Malay States. Mr. Guy served 
throughout the South African War with. Van Allen’s 
Field Hospital, and afterwards became manager of 
the Federal Dispensary, Kuala Lumpur, Selangor. 
In December, 1908, Mr. Guy joined a scientific 
expedition into the unexplored wilds of Perak. 
The expedition returned with a number of new 
botanical specimens, after undergoing great haord- 
ships. He was an gnthnsiastic hunter of big 
game; at his residence at Kuala Lumpur there is 


a fine collection of wild animals, birds, and reptiles 
—probably the finest in the Malay States. He 
joined the Royal Society of Arts in 1909. 


NOTES ON BOOKS. 

British Weights and Measures. By Colonel Sir 

G. M. Watson, K.O.M.G., O.B. London; John 

Murray. 2s. net. 

In 1906 Sir Charles Watson read a paper before 
the Society on the metric system, in which he seb 
out the objections to its compulsory introduction 
into this country. The present book may be tak en 
as a continuation of this paper, though in it the 
author does not express any opinion as to the 
merits or demerits of the proposed change. He 
contents himself by setting out in a popular and 
intelligible form the history of the origin of 
our present measures. He traces them all to the 
laws of the Anglo-Saxon kings, although, as he 
says, the investigation might be carried a long way 
further back until the origin of the measures and 
weights we are using to-day is to he found in the 
•ancient measures of the East and of the Roman 
Empire. As a matter of fact, the principal denomi¬ 
nations have been changed very little, or not at all, 
for the past thousand years, and it may reasonably 
be inferred that measures which have thus stood the 
test of time and practice are at all events fairly 
well suited for practical use. This is not to say 
that during this long period they have not 
developed in various directions, and oonseq[U0ntly 
have become more complicated, though much of 
the complication, has been removed by recent enact¬ 
ments, which have put an end to many of the 
various weights and measures used in difierent 
industries and for difierent purposes. 

In practice most of the old gallons, pounds, 
ounces, and cubits have disappeared, and it is 
only here and there that the use of the ancient 
measures or weights has been continued. The 
multitudinous variations of the old denominations 
have often been enumerated, and their use or their 
existence employed as an argument in favour of 
the more uniform metric system. No doubt some 
still remain. One instance may be given, which 
is not mentioned by Sir Charles Watson. He 
names six different gallons, of which only one, the 
imperial gallon of 1824, is said still to survive. 
As a matter of fact the old barn gallon of sixteen 
pints is still in common use, at all events for the 
wholesale purchase of milk, and it may be assumed 
that there is a certain convenience in this, or it 
would not have been kept alive. 

However, the relative advantages of the old 
British system with its complications, and of the 
new metric system with its admitted incon¬ 
veniences, have often been discussed, and the 
discussion is still being waged, as vigorously as 
ever. One conclusion at all events may be 
admitted, and that is that it seems very much 
easier to change the coinage of a people than it 
is to alter its weights and measures. 
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NOTICES* PROCEEDINGS OF THE SOCIETY. 


NEXT WEEK. 

Wednesday, January 4tli, 5 j).m. . (Juvenile 
Lecture.) Arthur Mason Worthington, C.B., 
M.A., L.R.S., Professor of Physics in the Royal 
Naval College, Devonport, “ A Study of Splashes, 
conducted by the aid of Instantaneous Photo¬ 
graphy.” (Lecture I.) 

Most of the tickets have now been issued, but 
some still remain, which will be supplied to 
Members who apply for'them at once. 

Further particulars of the Society’s meetings 
■wull be found at the end of this number. 


EXAMINATIONS, 1911. 

The Examinations will be held from April 3rd 
to 7th inclusive. 

The last day for receiving applications will 
be February 28th. 

The following are the subjects:—^Book-keei)- 
ing, Accounting and Banking, Shorthand, Type¬ 
writing, Economics, Precis-writing, Commercial 
Law, Commercial History and Geography, 
Arithmetic, Business Training, and Modern 
Languages. 

The Examinations will be held at any place 
in the United Kingdom whei^e an Examination 
Committee is willing to undertake the necessary 
arrangements. Applications for new centres 
should be submitted for approval at once. 

The Examination Programme for 1911 con¬ 
taining the regulations for the formation of new 
centres, syllabuses of all subjects and the 
papers set in 1910 may be obtained from the 
Secretary of the Royal Society of Arts, John- 
street, Adelphi, London, W.C. (price 3d., post- 
free 4|d.). 


LIST OF MEIyJBERS. 

The .new edition of the List of Members of 
the Society is now ready, and cm be obtained 
by Members on application to, the Secretary. 


CANTOR LECTURES. 

INDUSTRIAL PYROMETRY. 

By Charles R. Darling, A.R.C.Sc.I., F.I.C. 

Lecture II, —Delivered November 28th, 1910. 

Thermo-Electric Pyrometers. 

It might be supposed, at first sight, that the 
electromotive force developed by a heated 
junction of two metals, increasing with the 
temperature, could readily be applied to the 
construction of a pyrometer. Yet it was not 
until more than sixty years after Seebeek dis¬ 
covered the phenomenon that a satisfactory 
instrument was introduced, for reasons which 
will now he considered. Firstly, it is essential 
that the metals used must possess melting- 
points higher than the temperature to bo 
measured; and hence, if it be desired to measure- 
1,200° C. or more, the only metals left to 
choose from are iron, nickel, palladium, metals 
of the platinum series, and the more recently- 
produced metals, tantalum and tungsten. Nor 
does it necessarily follow that any pair of these 
metals, taken at random, would give a satis¬ 
factory result, as instances occur in which the 
electromotive force generated first of all in¬ 
creases as the temperature rises up to a certain 
point, ^fter which it diminishes, and, on raising 
the temperature still further, an electromotive 
force in the opposite direction is established. 
This occurrence is known as “ thermo-electric 
inversion,” and is shown by several pairs of 
metals. I take, as an illustration, a junction 
of iron and copper, and couple the free ends to 
the galvanometer. On heating in the burner, 
the spot of light moves to the right for a time, 
but, as the temperature’ of the junction rises, 
the spot is observed to return, and finally to 
pass the zero mark and travel to the l^ft.^ If 
we attempt to obtain a clue to the temperattire 
of the junction by qbserving the position of 
149 
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the spot of light, we are confronted with the 
dilemma that each mark on the right of the 
scale will correspond to two temperatures, and 
the attempt would therefore be futile. 
Evidently, a suitable junction must not be 
liable to the inversion effect at any part of 
the range over which it is used, and the electro¬ 
motive force produced must continuously in¬ 
crease as the temperature rises. This requisite 
still further restricts the range of selection; 
but beyond this it is necessary that the , metals 
used must be capable of remaining at a high 
temperature for an indefinite period without 
undergoing oxidation or corrosion, or being 
liable to any change of internal structure that 
might produce an alteration in the thermo- 
e^j^ctric value of the junction. It is no cause 
for wonder, therefore, that under such exacting 
conditions the production of a successful 
thermo-electric pyrometer was so long delayed. 

The problem was finally solved by Le 
Chatelier, who introduced, in 1886, a pyro¬ 
meter in which the junction was fornied of 
platinum as one metal, and an alloy of 90 per 
cent, of plat mum and 10 per cent, of rhodium 
as the other. This W’as used in conjunction 
with a d’Arsonval galvanometer, from the scale 
of wliieh temx)eratures were read, and was 
found to be reliable and satisfactory. It would 
be difficult to estimate the benefits which have 
accrued from this epoch-making discovery, 
which at once enabled researches at high 
temperatures to be conducted with accuracy 
and ease, resulting in improved methods and 
economy in w^orking. . Shortly afterwards, 
Bams in America, and Roberts-Austen in this 
country, showed that the rhodium-platinum 
alloy might be replaced by an alloy of platinum 
and iridium, containing 10 per cent- of the 
latter metal, wuth equally successful results. 
The cost of these metals is an unfortunate 
drawback, but no cheap substitutes of a satis¬ 
factory character have yet been discovered. 

Before proceeding to examine the practical 
forms of instruments in daily use, it will be of 
advantage to consider briefly the laws govern¬ 
ing thermo-electric phenomena in relation to 
pyrometry. An ideal thermo-electric circuit 
consists of two junctions, A and B. One of 
the metals eounects A to B, whilst the other 
metal is made in two pieces, the free ends 
of which are joined to the galvanometer. The 
law that governs this circuit is that the electro¬ 
motive force generated is proportional to the 
difference in temperature between the two 
junctions A and B.® We can demonstrate 


this law experimentally by the aid of a circuit, 
which I now couple up to the galvanometer. 
No deflection is shown, as there is no difference 
between the temperatures of the two junctions ; 
but on placing a burner beneath one of them a 
cuiTent is immediately established in the circuit 
and the spot of light moves. But if now I 
transfer the flame to the other junction, we 
notice that the deflection falls off, and when 
the temperature of the second junction exceeds 
that of the first, a deflection in the contrary 
direction is established. Finally, I place a 
burner beneath each junction, and when both 
attain an equal temperature no deflection of 
any kind is noted. This is owing to the ar¬ 
rangement of the circuit being such that the 
currents generated at each junction flo-w in 
opposite directions, and thus neutralise each 
other. 

It would be a great advantage if this ideal 
arrangement could be carried out in practice, 
but the high price of platinum and similar 
metals acts as a serious deterrent to such i^ro- 
cedure. If we imagine A to be the junction 
placed in the furnace, and B to be located 
outside in a cool place, the two junctions might 
suitably be joined together by the rhodium- 
platinum' alloy. The free ends of the circuit 
would then consist of platinum wires, which 
would have to be carried to the galvanometer, 
which might be many yards distant, and ought, 
in an ideal arrangement, to possess platinised 
terminals. The high cost of such a procedure 
renders a compromise of some kind necessary, 
and the plan usually adopted is shown in the 
diagram. The junction to be placed in the 
fmmace is made by fastening together two fairly 
stout wires, one of platinum, and the other of 
rhodium alloy, and is located at one end of a 
protecting sheath, and the wires are brought 
from the junction ’through twin-bore fireclay, 
which serves to insulate them, to brass terminals 
at the other end of the sheath. Copper whes 
lead from these terminals to the galvanometer, 
and hence at this end of the pyrometer there 
exist several junctions of dissimilar metals, vdz., 
platinum and brass, rhodium-platinum and 
brass, and two junctions of copper to brass. 
But if all these junctions be kept at a constant 
temperature, identical with that existing when 
the pyrometer was standardised for tempera¬ 
tures, no error will arise; and in order to realise 
this condition in practice the cold end or head 
of the pyrometer is shielded by a covering made 
of some material which acts as a non-conductor 
of heat, such as wood or fibre, and the instrument 
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standardised at tlie temperature attained by 
the head when in use. These points of con¬ 
struction may be noted in the instruments on 
the lecture-table; in one, the head is contained 
in a wooden cover; in another fibre is used; 
w’hilst in a thii’d (Fig. 5) errors due to alterations 
in the temperature of the junctions in the head 
of the pyrometer are prevented by passing a 
continuous stream of water through the con¬ 
taining chamber. 


scale. Most people who have been accustomed 
to work with mirror galvanometers w^oulcl pro¬ 
bably form the erroneous conclusion that these 
instruments could not be applied successfully in 
a factory owing to the vibrations caused by 
machineiw or hammering. In the Boyal Gun 
Factory at Woolwich, however—a department 
which has always been at the forefront in pyro- 
metric work—mirror galvanometers are exclu¬ 
sively employed. These are of the Holden- 



hi 


Fig. 5.—Pyrometee with Water-cooled Head. 

It will thus be observed that the construction 
of a thermo-electric pyrometer is simple, and 
calls for no further mention except with regard 
to a few practical details. The “ hot ” junction 
is made by sealing the two wires together in a 
blowpipe fed with oxygen, and a spare quantity 
of each wire is usually contained in the head 
■which may be drawn down the perforated fire¬ 
clay tube to form a new junction when necessary. 
The protecting sheath, w^hich prevents the wires 
from coming into contact with the gases or 
materials of the furnace, and thereby obviates 
corrosion, may be made of mild steel for tem¬ 
peratures up to 1,000° C. or 1,800° F. BeNond 
this temperature a better fire-resisting material, 
such as fused silica or fireclay, must be used, 
with the unavoidable disadvantages of fragility 
and slow transmission of heat from the furnace 
to the junction. The total length of the pyro¬ 
meter is decided by the distance of the portion 
of the furnace at which a measurement is 
required from the exterior, remembering that 
the temperature recorded is that of the part 
surrounding the hot junction^ and also that the 
head of the pyrometer should be kept at least 
one foot away from the exterior of the furnace. 

The galvanometer first used by Le Chatelier 
■ivas of the moving-coil pattern, with a mirror 
attached to the upper suspension strip, from 
which a spot of light may be reflected on. to a 



Fig. 6.~Holden-d’Arsonval Galvanosieter. 


d’Arsonval pattern (Fig. 6), and are hung from 
a ring, which rests on three supports, by means 
of springs. One of these galvanometers I am 
using for experimental "work in these lectures, 
and you will observe that we can shake it about 
and subject it to a considerable amount of 
rough usage without detriment. The ad¬ 
vantage possessed, by the mirror galvanometers 
over instruments provided with a pointer is that 
a longer scale, and therefore a more accurate 
reading, is possible. Most users, however, 
prefer an indicator in which a reading may be 
taken by noting the position of a pointer 
attached to the moving part of the galvano¬ 
meter; and the progi’ess made in the manu¬ 
facture of electrical instruments has resulted in 
the production of many accurate indicators of 
this type. All these are millivoltmeters of the 
moving-coil type, which have the advantage of 
an evenly - divided scale. Amongst British 
makers may be mentioned the Cambridge 
Scientific Instrument Company, Messrs. 
Crompton and Co., Messrs. Siemens, Pitkin 
and Co., and B. W. Paul, all of whom are 
represented in the instruments on the table. 
The present practical limitations of these indi¬ 
cators do not permit of a greater movement of 
the end of the pointer than about six inches ; 
which means that in a range of 1,200° a space 
of one inch represents 200°, and a closer reading 
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than 10^ becomes difficult. With a mirror 
galvaucmeter, and a scale three feet distant 
from it, the spot of light may be made to 
traverse twenty-four inches or more, and thus 
to give a far more sensitive indication. 

We shall now enter into the question of the 
marking of the scale of the indicator, so that 
standard temperatures may be read ofi‘ directly. 
Let us suppose that the highest temperature to 
be read is 1,100" C., and that we start with a 
blank scale, and with the head of the pyrometer 
kept at the temperature it will attain in practice. 
We may now place the end of the pyrometer in 
boiling water, and when the reading is steady 
mark the position of the pointer 100^ G. or 
212® F. From the table of fixed points, to 
'w^icb reference was made in the first lecture, 
we can select several substances such as lead, 
antimony, common salt, and copper, and having 
melted the substance in a crucible, we insert 
the pyrometer and watch the pointer. As the 



, „ Fig. 7. 

INDICA.TOB FOR ThERMO-ELECTRIG PYROMETER. 


molten mass cools, the pointer moves slowly 
towards its zero, but when solidification com¬ 
mences, this movement ceases, owing to latent 
heat being disengaged during the change of 
state, which balances the loss hy radiation and 
prevents the temperature from falling until 
solidification is complete. I show this experi¬ 
mentally by dipping a thermal junction into 
melted wax in a glass tube, which I now 
immerse in water. You observe the deflection 
of the spot of light to decrease; then, whilst 
solidification is in progress, it remains steady, 
and finally falls again towards zero. The steady 
position of the pointer on the scale is marked 
with the number given as the melting point of 
the substance used; thus lead is 327°C. or 
^20° F.; antimony, 632® C. or 1,169° F,; com¬ 
mon salt, 800° C. or 1,472° F .; and copper, 
covered with graphite, 1,082° C. or 1,980° F. 

^all find, on a good indicator, that equal 
tempw^ure intervals are practically equidistant 
on the scale, which may,, therefore, be evenly 


divided up between the points, and the mark¬ 
ings continued to the limit of 1,100° C. This 
is shown in the slide, which represents a calibra¬ 
tion curve in which deflections are plotted 
against temperatures, and it will be seen that up 
to 1,100° C. the curve is nearly a straight line. 

An alternative method of marking the scale 
is to note the microvolts corresponding to the 
deflection, and to calculate the temperature 
from Le Chatelier’s formula:— 

log E = A log ^ -f B 

where E = electromotive force in microvolts; 
f — temperature; and A and B = constants 
depending on the materials used, and which 
must be determined beforehand. The former 
method is simpler in practice. 

We may now enquire into the capabilities 
and industrial uses of a pyrometer made and 
calibrated in this manner. It is found that con¬ 
tinued use at temperatures exceeding 1,200° C. 
or 2,200° F. causes an alteration in the thermo¬ 
electric properties of the hot junction, whereby 
the temperatures indicated are incorrect; but 
below this limit little alteration is noted. .With 
a sufficiently large scale, and due attention to 
ensure that the head of the pyrometer is at the 
correct temperature, readm.gs to within 6° 0. or 
9° F. may be obtained. As it is hardly possible 
to control a large furnace to..a finer degree than 
this figure, the pyrometer fulfils all the con¬ 
ditions imposed by large-scale operations. The 
indications are aufconiatic, and may be read 
with as little trouble as the time on a clock. 
It may therefore be used for all furnaces in 
which the temperature does not exceed 1,200° C., 
such as annealing furnaces for steel and other 
metals; in regulating temperatures for the 
hardening of steel; in retorts used for the 
manufacture of coal-gas; in lime-kilns; and 
in pottery kilns when the working temperature 
does not exceed 1,200° C. It is a common 
experience amongst manufacturers that owing 
to the absence of failures the initial cost of one 
of these pyrometers is saved in a few months ; 
and we may therefore confidently look forward 
to a continued extension of their use. 

Now it frequently happens that a knowledge 
of the rate at which the temperature of a 
furnace rises is quite as important as the actual 
reading, and it would be a m^mifest advantage 
if a continuous record of the temperature of the 
furnace over a given period could be secured. 
The first instrument for thus recording tempera¬ 
tures was designed by Colonel Holden, F.R.S., 
in conjunction with the late Sir W. Roberts- 
Austen, and was inifended for use with a mirror 
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galvanometer. As made at tlae present time, it 
consists of a light-tight box, at one end of 
which the galvanometer is placed. Light from 
the exterior is reflected by a right-angled ]Drism 
on to the mirror of the galvanometer, whence 
it is reflected on to a piece of sensitised 
paper w’ound roimd a cylinder which is made 
to rotate at a known speed by internal clock¬ 
work. If the mirror remain stationary — 
representing a steady temperature at the end 
of the pyrometer—a straight mark will be 
traced on the sensitised paper as it rotates, 
'whilst fluctuations in temperature will cause 
the mhror to move to the right or left, thus 
producing a wavy line on the paper. By trials 
at knowm temperatures, the paper may be 
divided by lines representing say 10° C. between 
each pair, each line being marked according tQ 
the actual temperature it represents. The paper, 
after use, may be removed and fixed, and forms 
a permanent record of the operation which 
often proves valuable for future reference. 
Although this photographic process entails 
more labour than a recorder which, like others 
to he' described subsequently, trace a line in 
inli, it possesses the superiority of delicacy of 
reading derived from the use of a mirror 
galvanometer. 

The Siemens-Halske recorder is applied to a 
galvanometer which carries a pointer attached 
to the suspension. At the end of the pointer is 
attached a small stylus, and at stated intervals, 
regulated by clockwork, a bar descends and 
presses the stylus on to a sheet of paper, 
beneath which is placed an inked ribbon, thus 
forming a dot on the paper. The bar then 
rises, and remains free of the pointer for a 
sufficient time to allow the galvanometer coil 
to swing into the position which represents the 
temperature of the pyrometer, after which the 
bar again descends and makes a second dot. 
The paper is fed forward at a definite rate by 
clockwork, and is divided horizontally into 
temperatures. The record obtained is perma¬ 
nent, and consists of a nearly continuous curve 
formed by successive dots. The same principle 
is applied in the “ Thread” recorder, made by 
the Cambridge Scientific Instrument Company, 
the action of which will be understood from the 
digram, which shows the pointer attached to 
the galvanometer suspension and the bar which 
descends under the action of a cam. In this 
case, however, a V-shaped piece at the end of 
the pointer presses upon an inked thread, 
which is made to touch a graduated paper 
wound round a drum, rotated, by intern^ clock¬ 


work. These instruments possess the advantage 
of giving a visible record. [Examples of the 
recorders described were exhibited in the room.] 

There is one advantage qDOSsessed by thermo¬ 
electric pyrometers which I desire to mention 
before passing to the description of other types. 
Provided that the wires forming the junctions 
are identical in thermo-electric properties, any 
number of pyrometers can be attached, through 
a suitable switchboard, to a single indicator. 
This is shown in the slide, in which 
H* and are the hot junctions of 
two pyrometers. When the arm 
of the switch is moved to one 
position, the temperature of 
may be read; when on the second 
position, that of the hot junction 
is indicated, and so on in¬ 
definitely. The galvanometer may 
be located in the foreman’s office, 
and he is thus enabled to ascertain 
the condition of all the furnaces 
under his charge without leaving 
the office. All the numerons fur¬ 
naces in the Royal Gun Factory, 

Woolwich Arsenal, are thus con¬ 
trolled by means of a carefully- 
standardised indicator; and the 
economies effected in fuel, and in 
the prevention of failures in the 
hardening and other processes, 
amount to a sum representing 
many times over the cost of the 
pyrometrio installation. 

Time will not permit of a 
description of the many ingenious 
details which in late years have 
been devised with a view to elimi¬ 
nating the possible errors which 
might arise in the practical working 
of these pyrometers. Even in a 
general survey of the subject, how¬ 
ever, it is not possible to omit a 
reference to the results obtained 
with thermal junctions composed 
of the cheaper metals. For temperatures not 
exceeding 700° C. (1,290° F.), a junction of 
copper and oonstantan gives excellent results, 
and costs little to renew. Up to 900° C. 
(1,650° F.) copper and nickel or iron and nickel 
are satisfactory; the latter metals being em¬ 
ployed in Crompton’s pyrometer. The Foster 
Company now make an iron-constantan pyro¬ 
meter to read to more than 1000° C., which 
costs little to renew 4f destroyed by continuous 
oxidation. When any of these junctions ate 
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used, the head of the iDyrometer may he 
abolished, and the wires led directly to the 
vicinity of the indicator, where a cold junction, 
not liable to fluctuations, may be formed as 
represented in our ideal circuit. Moreover, the 
electromotive force developed by these junc¬ 
tions, for a given rise in temperature, is five 
times as great as that yielded by a couple 
formed of platinum and rhodium-platinum; 
and this enables an indicator of the spring- 
controlled type to be used instead of a sus¬ 
pended-coil instrument. The former is stronger 
and cheaper, and the total cost of an outfit for 
reading temperatures up to 900^ C. is in 
consequence comparatively trifling. . 

Instances in which processes have been im- 
piNDved, money saved, and failures averted by 
the use of thermo-electric pyrometers might be 
multiplied indefinitely. And thus the discovery 
of Seebeck, regarded at the time it was made 
- merely as a scientific curiosity, has led to 
results of the highest importance in modern 
industry. 

[The following instruments were exhibited;— 

1. Pyrometers with ordinary and water-cooled 
heads by Messrs. Siemens Bros, and Co., Ltd., 
and R. W. Paul. 

2. Indicators of various patterns by the 
Cambridge Scientific Instrument Company; 
Messrs. J, Pitkin and Co., R. W. Paul, Crompton 
and Co., Siemens and Co., and the Foster 
Instrument Company. 

3. Gheap-metal pyrometers by Messrs. 
Crompton and Co., and the Foster Instrument 
Company. 

4. Thermo - electric recorders by Messrs. 
Siemens and Co., the Cambridge Scientific 
Instrument Company, and J. Pitkin and Co, 

6. A multi-junction pyrometer by Messrs. 
A. Gallenkamp and Co.] ’ 


THE CHRISTMAS TREE. 

By Sir George Birdwood, K.C.I.E., O.SX, 


Part II. 

Among all races religion,*** as thO sense of 
Divinity in Nature, exhibits itself at first in 
those degraded forms of polytheism that are 
generically described by ethnologists under the 
term of animism, or the worship of the teilurio 
powers of the upper [terrestrial] and lower 

*That is, religion in the sense of “relegens,” fearing, 
reverencing, the gods; rather tlian of “religans,”,binding 
by creeds, rites, dogmas, customs, morals, etc. 


[ehthonian] earth; and it never rises above this 
low type of worship among races permanently 
arrested in their mental growth; although 
animism seems to possess in itself the power of 
indefinite development, being, indeed, the source 
of every known system of religion, wRether poly- 
theistical or monotheistical. Also within the 
proper limits of its arbitrary definition it assumes 
many shapes, such as fetichism, atavism, and 
phallicism. Fetichism is the worship by incan¬ 
tations, enchantments, and fairie (fari, to speak; 
fatum, the word spoken, fate), that is, by the 
intoning of magical formulae, of any natural or 
artificial objects, under the conviction that the 
spirits imagined to inhabit them, or rather to be 
identified with them, can thereby be compelled 
to comply with the wishes of the worshipper. 
It is, strictly speaking, a system of sacramental 
conjuring, such as still flourishes among the 
Negroes, and the Mongols or Black Tartars, of 
North-Eastern Asia; and was the primitive 
religion of Chaldaea, Atavism is the worship 
of ancestors, as illustrated by the worship of 
patriarchs, founders, and heroes (Euhemerism) 
by the Greeks; of the domestic Lar by the 
Romans; of the fitris and p-ajapatis [Penates, 
Patriique dii] of the Hindus; of the teraphim by 
the Hebrews [Gen. xxid. 19, 30,32, 34, and else¬ 
where throughout the Old Testament]; and of 
totems, or representative family animals, by the 
Red Indians. “ At first atavism W’as, as it still 
remains among the Red Indians, a debased 
magical system of divination by means of 
visionary communion with the dead, or necro¬ 
mancy* specifically; but among the Aryas it 
gradually passed into a comparatively pure 
service rendered to graven and molten images, 
or idolatry proper; while among the Semites it 
became insensibly sublimed into the most uncom¬ 
promising spiritual monotheism. The very name 
applied to the Diety by the Hebrews to distin¬ 
guish Him, as the term [gods] could 

not, as the one true God,—a name they never, 
within their historical memory, applied to any 
false god, although during the period of their 
earlier kings they used it henotheistioally,j: and 

* Ifrom the corrupt spelling of which word [compounded 
of ve/cpo9, a corpse, and fiavreia, prophetic power], as negro- 
maiitia, we get, hy translation, the phrase, “ black art.” 

f Where in the English 'Authorised Version of the Bible 
the word God is used, the original Hebrew has dohim, 
“gods.” This false translation, which is followed in the 
Revised Version, is excused on the pretence of elohvm being 
the “j^ural of maj^^ty”; an explanation utterly unten¬ 
able, at least in all the earlier Biblical instances of the use 
of the word. 

J A wc^d, I' believe, ]ftrst used in Max Muller’s,“Hibber 
Lecture,* compounded of (genitive of els), one, and ©eos, 
God, and signifying the worship of one god for oneself 
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not absolutely monotheistically, and, after the 
Captivity, held so sacred that they never pro¬ 
nounced it, always substituting for it, when 
reading their Sacred Scriptures, the word 
Adonaif “The Lord,”—this “separating name,” 
this terrible name of “Jehovah,” would now 
appear to have been transmitted to them from 
that of the family teraph, or totem, of the tribe of 
Joseph, and the house of Moses. In many of the 
armorial bearings and charges of noble European 
families we have, on the other hand, examples 
of the survival of toteyns as mere heraldic marks. 
Phallicism, which grew up inevitably from 
fetichism and atavism, and is in many of its 
aspects, identical with atavism, is the worship 
of the vital, active and passive procreative 
principles of Nature; under figures furnished by 
the rudest stones, by mountains and valleys, 
by trees, by serpents, by the sun, and by the 
poetical figment, common to all the Caucasian 
races, of the Tree of Life. 

Among the Caucasian races, the low animist 
worship of the visible world was raised to the 
higher worship of Nature, in the two principal 
forms of (1) sabaism [from saha, “an host”— 
of heaven], or the worship of the seven planets, 
the twelve signs of the Zodiac, and the host of 
heaven generally, originating with the study 
of astronomy among the Hamites and Semites 
of Chaldaea, the special stronghold in ancient 
times, as China is in modern, of sabaism; 
and (2) polytheism, or the worship of personi¬ 
fications of the phenomena of Nature, that is, 
of “ many gods.” The latter worship is speci¬ 
fically idolatry, or the sacramental dramatisa¬ 
tion of Nature, and it is the intuitive religion 
of the Aryan races. In the hymns of the 
Vedas, we see this polytheism passing from its 
simpler forms of direct worship of phenomena, 
to the deification of the very adjectives [on the 
principle of “ nomen numeU ”] qualifying them. 
In the perfected polytheism of the Greeks, these 
deities, invested with all the thoughts, passions, 
and actions of human beings, are almost com¬ 
pletely dissevered from the phenomena they 
impersonate, and by the virtue of the immortal 
beauty wherein they live and move, and have 
their being in the poetry of Homer, and in the 
sculpture of Phidias and Praxiteles, they will 
remain divine for evermore. 

Monotheism, the final and most ■ elevated 

without denying the validity of the god oi' gods worshipped 
by other nations. And it is clear that for a long time the 
Jews regarded Ja^veh simply as the God of Israel, in contra¬ 
distinction to Moloch the abomination of the Ammonites, 
and Ashtoreth, the goddess of the Sidonians, and Chemosh, 
the obscene dread of Hoab. 


expression of natural religious feeling, is the 
worship of a universally postulated Supreme 
Being:— 

“ Father of All! in every age, 

In every clime, adored, 

By saint, by savage, and by sage, 
Jehovah, Jove, or Lord.” 

The minds of individual men of exceptional 
powers of generalisation must, indeed, from 
the beginning, have been lighted up, as by a 
supernatural illumination, with some glimmering 
of the unity of the godhead. Polytheism, with its 
hierarchies of “gods many and lords many,” 
of itself suggests the idea of some one superior 
god, to whom the rest are subordinate; and, 
particularly, when characterised by the pre¬ 
dominating worship of a Sun-god into whom, 
in every pol 3 rtheistical system, aU the other 
gods at last become resolved, after the manner 
of the resolution of every female deity into 
one all-absorbing Earth-Mother. We are thus 
enabled largely to explain the 'inextricablo 
mixture of monotheistic doctrines with even tho 
most rudimentary forms of polytheism; and, in. 
fact, the majority of polytheistical divinities are 
found to be co-extehsive in their mythology with 
the entire range of the religious conceptions of 
mankind, being at once mere fetich stocks and 
stones, and astral, and phenomenal impersona¬ 
tions, or idols, and more or less pure and beautiful 
symbols of the eternally self-existing First Cause 
of all things. From this point of view, indeedj. 
polytheism might well be regarded as a practical 
application of monotheism, if not a degradation 
from it; and as justifying, in some measure, the 
orthodox theological dogma of an original reve¬ 
lation of monotheism to mankind in the genera¬ 
tions of Seth [Genesis iv. 26]. But modem 
ethnography has almost conclusively demon¬ 
strated that the human race, regarded coUeo- 
tively, has in reality been led very gradually 
through animism, sabaism, and polytheism up 
to monotheism. Judaism does not afford any 
exception to this law of Nature, for it was only 
through the most painful experiences, and by 
very slow degrees, that the Hebrews arrived 
at the conception of the spiritual nature of 
the godhead, and as a nation they do not 
appear to have completely attained to it until 
after ** the Captivity.” The existence of 
atavism among them, in the patriarchal ^ge 
of their history, has already been alluded to; 
and, with other forms of animism, it con¬ 
tinued to subsist, and indeed prevail, in both 
Judah and Israel to the seventh and eighth 
centuries b.c. When JacJbb took the stone on 
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which he slept on his way from Beersheba to 
Haran, and set it up on end for a pillar, and 
poured oil on the top of it, and called it 
Beth-el, “ the house of God,” he performed 
a distinct act of phallic worship, such as 
may still be witnessed every day, at every 
turn, in India; although in his case it may 
possibly have already' been merging into the 
worship of the one true God. Seven hundred 
years later w'e find that Absalom, not having 
'‘a son to keep his name in remembrance,” 
reared up for himself a pillar which is in the 
King’s dale ” \SMli-veli\ and called the pillar 
after his own name; just as to tliis day, in India, 
a w^eaithy Hindu, if certain of being sonless, will 
set up and endow a lingam named after himself, 
o» his father, in perpetual witness of the family 
stock and kin Even Moses, the 

reputed author of the Decalogue, when the 
Israelites were plagued with fiery flying serpents 
in the wilderness, made a serpent of brass and 
put it upon a pole. It w^as a solar-phallic emblem, 

. set upon a Priapian pole, a combination of 
symbols constantly occuning in the serpent- 
worship of India. Sometimes it is the image of 
the disc of the sun, featured after the face of 
man, that surmounts the supporting staff; and 
it was probably in such rude phallic posts and 
props [c/. epfjLd, Ktovj orTOLx^LQvl that statuary 
everywhere originated. The “ Serpent of Moses” 
was an object of worship at Jerusalem down to 
the eighth century B.C., when it was destroyed 
by King Hezekiah, who derided it under the 
nickname of Kehustan, that is “Brummagem” 
The Old Testament also bears -witness to the 
enduring vitality of phallicism among the 
Hebrews in its frequent references to “high 
places,” “ groves ” [asherah, pi. asherim, or con¬ 
ventional images of the Chaldsean Tree of Life], 
“ oracles,” and votive “ pillars ” ; and, so late 
as the sixth century b.c., Ezekiel [xx. 28, 29] is 
found reproaching them for still presenting the 
provocation of their obscene offerings to “ every 
high hill ” and “ all the thick trees.” Notable 
trees are always associated with the phallic 
pillars* and Mils mentioned in the Bible, just as 
in all other records. Thus, Joshua [xxiv. 26] set 
up the stone which was to bear -witness to the 
covenant between Israel and God [literally, 
“ the gods ”], under the famous oak at Sichem 


* Compare collis, clumen, columen, aad also the word 
oolumna as wsed hy Martial, vi. 49. The Bible records no 
^ecfe evidence of tbe worship of trees in Old Testament 
’ ^ indirectly affords overwhelming evidence of it, 

, ^ nniversality. See besides the passages noted in 

r'Wm text-Jeremiah il 20; dii..6,13; xvii. 2; Ezekiel vi. X3; 
‘■xx. 28 ,etc. ' ' ' 


[Genesis xxxv. 4], to be known thereafter as 
“ the oak of the pillar ” [Judges ix. 6], and “ the 
oak grove of enchantments ” [Judges ix. 37, 
where the English text of the Authorised 
Version has “ plain of Meoneim,” and the 
margin “ the regarders of times ” and seasons, 
i.e., astrologers]. Allah is the Hebrew word in 
Joshua xxiv. 6, translated in the English Bible 
by “ oak ” ; and it is the same word as occurs 
in Joshua xix. 26, and is left untranslated in the 
Authorised Version, as the name of a place, 
Alammelech, Le., The Royal Oaks.” In 
Genesis xxxv. 4, the Hebrew word translated 
“oak” is elah, and it is rendered by “oak” 
also in Judges vi. 11, 2 Samuel xviii. 14, 1 Kings 
yfii- 14, 1 Chron, x. 12, and Ezekiel vi. 13; and 
by “ elm ” in Hosea iv. 13 ; by “ teil-tree ” in 
Isaiah vi. 13; and by “ plain ” in Genesis xiii. 18. 
It is used also untranslated as a proper name: 
“Valley of Elah” in 1 Samuel xvii. 2 and 19, 
and xxi. 9. The word is everywhere supposed 
to mean the terebinth tree, and is so translated 
by the Septuagint. On the other hand, the 
Hebrew allon of Joshua xi. 16, translated by 
“plain,” and of Genesis xxxv. 8, where it is 
translated by “ oak,” is like allalh undoubtedly 
the oak; and as the allon of Joshua xi. 16 would 
appear to refer to the same tree as is indicated 
by the Hebrew elah in Genesis xxxv. 4, great 
uncertainty is felt as to whether the oak or the 
terebinth is meant by the Hebrew word elah 
as it occurs in the Old Testament. 

But the interesting point, never, I believe, 
before remarked upon by any English writer, 
is that all these words, allahy elah, and alhn, and 
the other Hebrew words, el, ilon, and trans¬ 
lated in the EngHsh Bibl«^(A.V.) by the words 
“ oak ” “ plain,” and “ tree,” are all really one 
word, formed from the same root as the words 
el, eloah (Arabic AUoh), “ God,” and eloUm, 
“ gods ”; and it is just possible that, as used 
in the Bible, they are not meant, or were not 
originally, to distinguish the trees indicated by 
them botanically, but simply as holy objects, 
the groves of the autochthonous gods, and, 
indeed, the local gods themselves, of the places 
where they grew up, and which became remark¬ 
able by their presence, and the centres of the 
phallic worsMp the broad shadows of these trees 
attracted; and thenceforward, in every country, 
the centres also of its special religious and 
artistic culture. This is probably how Hellenic 
culture grew up round the oak groves of the 
dale of Dodona, and in the shelter of the pine- 
woods of Mount Olympus; and how the Scytho- 
Semitic civilisation of Chaldsea and Assyria and 
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Babylonia had its beginnings at Eridn, under 
the date trees that still wave in perennial 
verdure over the Tigris and Euphrates at the 
auspicious confluence of these “ waters of 
Bab^don ” in the Shat-el-Arab. 

These date trees are the antitypes of the 
Akkadian mystical Tree of Life; and of all 
Paradisaical trees alike of Hindus, Persians, and 
Horsemen. In the famous bi-Hngual, brick- 
inscribed text, from the library of Assurbanipal 
[Sardanapalus, circa B.c. 668-40] at Kouyunjik, 
of the hymn on “ The Seven Evil Spirits/’ the 
Akkadian and Assyrian words used to designate 
the Edenic tree of Eridu are translated Records 
of the Past,” ix. 1437] “dark pine” b}^’ Professor 
Sayce:— 

[In] Eridu a dark pine grew, in a holy place it 
was planted, 

Its [crown] was white crystal which towards the 
deep spread. 

The [a lacuna] of Hea [was] its pasturage in Eridu, 
a canal full [of waters]. 

Its seat [was] the [central] place of this earth, 

Its shrine [was] the couch of {the p'imcBval] mother 
Zicum. 

The [a lacuna] of its holy house like a forest spread 
its shade ; there was none who within entered 
not. 

It was the seat of the mighty, the mother [Zicum], 
beggetter of Anu.* 

Within it [also was] Tammuzf [a lacuna] the 
universe [a lacuna],” 

If the Akkadian and Assyrian names of the 
tree reaUy mean “a dark pine,” a very deep 
interest indeed attaches to them, as indica¬ 
ting that the Akkadians [“ Mountaineers ”] of 
Chaldaea still preserved among themselves the 
memory of a previous comiection with some 
northern coimtry to which coniferous trees were 
indigenous: for no species of them exists in the 
vaUey of the Tigris and Euphrates, where the 
date palm is, however, everywhere the most 
characteristic vegetable form. In Assyria, the 
oak, poplar, walnut, plane, and sumach are also 
found; but in Babylonia, if I may judge from 
the banks of the Shat-el-x4rab, along which I 
botanised for more than a week in 1856, the 
only true native tree is the date palm; the 

* The Akkadian “ Sky-god,” and called “ The Father of the 
Gods.” 

t Or Duzzi, “The Sun of the Biblical [Ezekiei 

viii. 14] Tammuz— 

‘ “ Thammuz yearly wounded,” 
and the Adonil of the Greeks, who is tom away from Ishtar 
in the flower of his adolescence, and recovered by her from 
the gloom of Hades; as told in the Akkadian songs from the 
Idzuttar Legendy entitled “ The Descent of Ishtar.” These 
“amorous ditties” are an obvious myth of the sun in his 
southern d^lination over the Indian Ocean, similar to the 
Deluge myth. ' ... 


occasional acacias, poplars, and tamarisks seen 
along with it being ver^’ dwarfed and scrubby. 
About Mohammerah and Bussorah, halfway 
between the head of Persian GuK and the con¬ 
fluence of the Tigris and Euphrates,* the date 
palm attains the noblest proportions, and occurs 
in dense groves extending for miles along both 
sides of the river. The intermediate glades of 
grass are all over enamelled with buttercups 
and deep blue pimpernels, a combination of 
temperate with tropical vegetation perfectly 
enchanting to the eye, and that transported me 
with the feeling of the ground whereon I stood 
being still as fresh and bright as when first 
planted by God, with what w^ere, according to 
the Semitic legend, trees and herbs of heaven 
before they became trees and herbs of eartliw; 
and indeed none other than “ the Gate of 
Eden.” In the enclosed gardens also w^ere 
the fruits both of northern and southern 
climates, apples, and plums, together with 
pomegi’anates, oranges, and vines, the latter 
often trained up the stems of date palms, set in' 
rows for the purpose. The vine does not ripen 
its clusters w^here the mean temperature of the 
year is higher than 84®, and the date will not 
flourish where it sinks below 84®, and it is 
remarkable that these conditions meet exactly 
in Palestine and Mesopotamia, the only two 
countries wherein the vine and the palm are 
found growing together in natural fruitfulness 
and luxuriance. When we turn to the monu¬ 
ments of Babylonia and Assyria, it becomes 
perfectly clear that the Tree of Life, so univer¬ 
sally adored, and, as I have elsewhei'e elabo¬ 
rately demonstrated, so universally reproduced 
in decorative art from the remotest ages in the 
East, is nothing but the palm— 

“ Encinctured with a twine of leaves,” 
representing at ronce the Soma plant and the 
vine. Originally it was worshipped by the 
Turanian Akkads at Eridu, as a phallic symbol, 
the palm representing the male principle in 
nature, and “the fruitful vine,” when trained 
round it, the female. Afterwards, during the 
time of Hamitic predominance in Chaldsea, a 
higher astronomical, or rather astrological, 
significance was given to it; while, under the 
Semites, it became associated with Hana or, 

* The junction of the two rivers is more like a portege 
than a confluence, for it may be said to extend from 
on the west—in a prolonged reach of over sixty miles, 
almost coincident with the thirty-first parallel of northern 
latitude—due east to Kurnah; and this reach is the river 
“ that went out of Eden to water the garden.” Eridu may 
be identified with the pr^nt village of Abu-Sbahrein, aSout 
ten miles &om the ri^t bank of the Euphrates, i^outh of 
Swaije. ' ' 
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Ishtar, the Ashtoreth of the Sidonians, and with 
Asshur, and, it may be presumed, also with the 
supreme deity of the Babylonians, II [Hebrew 
Moah : Arabic, Allah]; for Babil—“ the Gate of 
God”—the Semitic name of Babylon, is said to 
be an idiomatic translation of its Akkadian name, 
Ka-Tintira, Ka-Dingira, or Ka-Dimira, “ the 
Gate of the Dianne Tree.” Thus, even if it never 
really was a symbol of abstract deity, it was at 
once not only a phallic tree, but the mystic 
emblem of cosmical life, terrestrial and celestial, 
in man and beast and bird, and in trees and 
herbs, and in the sun and moon and five lesser 
planets, and the twelve constellations of the 
Zodiac, and all the hosts of the fixed stars, for 
ever shining beside the banks of the “Milky 
Way,” the heavenly Euphrates [cf. Eridanus], 
after the similitude of the vine-clad palm of Hea, 
by the waters of Eridu. It is identical, histori¬ 
cally, with “ the Tree of Life,” and “ the Tree 
of Knowledge of Good and Evil,” of the Hebrew 
myth of Eden; and it probably suggested “ the 
Tree of life,” of St. John’s vision [Revela¬ 
tion xxh. 2], “ which bare twelve manner of 
fruits, and yielded her fruits every month, and 
the leaves of the tree were for the healing of the 
nations ” ; and which, whatever it may typify 
in the Apocalyptical sense, is a sublime poetical 
figure of the sun as “ the giver of life,” moving 
in his amiuai circuit through the twelve signs of 
the Zodiac. I believe also that the conventional 
Assyrian representations of “ the Tree of life ” 
will be found to be directly connected with the 
Thyrsus of Bacchus, and the Maypole. 

Canon Rawlinson, in “ The Speaker’s Com¬ 
mentary on the Bible ” [vol. iii. 369], suggests 
the identification of Semele with a hypothetical 
female form of an obscure Assyrian god, Semel, 
whose name is said to occur several times in the 
Bible, in the original Hebrew, as in Deute¬ 
ronomy iv. 16, where the English Authorised 
Version translates it “ figure,” and 2 Kings xxi. 7, 
and Ezekiel viii. 3 and 5, where it is translated 
“ image,” and 2 Chronicles xxxiii. 7, where it 
is rendered idol.” Again, Professor Sayce, 
writing in the of September 26th, 1885, 

of her identification as the wife of Semel, as quite 
independently suggested by himself in the 
Athmmum of September 12th precedent, observes 
that she seems to have been the goddess of the 
grape, among some of the close neighbours* of the 
Assyrians, who was consumed by fierce heat of 
the sun in giving birth to the wine-god Dionysos. 


The etymological meaning-of the word semd 
in Assyrian is really image, and Semel was 
probably a local rural deity, analogous to the 
classical Priapus, and worshipped with other 
divinities, into whom he would appear to have 
been rapidly absorbed, under the form of the 
asherim, or reduplicative images of “ the Tree 
of life ” of Eridu. 

It seems to me from the elaborations of the 
topography of Mount Meru by the Hindus, and 
of the Aryana-Vaego by the Iranian Persians, 
that they must have been in some degree directly 
suggested by the Chaldaean myth of Eden ; but 
I do not think that there can be any direct 
connection between the latter and the Norse 
myth of Asgard. Still less is it probable that, 
even if the original Tree of Life of the Akkadians 
was “as dark pine,” “the Christmas Tree” of 
the Germans and English was derived directly 
from it. The latter one w^ould presume to be 
rather connected with the Yggdrasil tree of the 
Norse myth, and to have been substituted for 
the ash at Christmas by the converted Germans, 
because its evergreen foliage made it a more 
appropriate decoration at this season of the 
yeaa*. At th^ same time. Professor Sayce’s • 
translation of the Akkadian verses on the Tree 
of Life does suggest that the custom of using 
pine trees in connection with religious obser¬ 
vances may ha\'e been introduced from the 
beginning by some Aryan or Turanian tribe, 
coming into Europe direct from the Alpine 
regions of Asia, where pines constituted the 
principal vegetation. It must not be overlooked, 
in this connection, that Gothic architecture* has 
been as much influenced by the pine form as 
classical architecture by the palm form; the 
Ionic column in particular, and all that is Ionic 
in Greek ^architecture,’being directly taken from 
the central conventionalised palm shaft, and 
circumferential trellis of vine leaves, of the 
Assyrian asherim, or images of the “ Tree of 
life.” The Turanian architecture of Buddhism, 
as represented more especially by the seven- 
roofed pagodas of Further India and China, 
seems also as if it might have been suggested 
by different species of pine trees, as seen in 
silhouette; although their sacramental con¬ 
struction in ^ven ..storeys betrays the direct 
inspiration received from Chaldsea, whence ah 
the now world-wide ideas of the good and bad 
luck of certain numbers are derived; these ideas 
having originated * in the astrological study by 

* The German Christmas or Tree-cakes,'* 

modelled after the fir-tree, might he well synonymed 

Pagoda-cakes,” so closely do they take the shape of 
CJhinese pagods. ' 


* *]0ie original habitat of the vine is the slopes of the 
moaatain ranges stretching from the Caspian Sea southward 
to the valley of the Tigris aSd Euphrates, and in the Persian 
portion of this region its vernacular name is divas. 
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the priests of that country of the different 
numeral aspects of nature—such as day and 
night (2); heaven, earth, and the under¬ 
world (3); the four (4) quarters of the sky; the 
seven (7) planets; the twelve (12) signs of the 
Zodiac.* 

For my own part, I was very early led to 
identify “ the Christmas Tree ” with “ the Tree 
of Life,” and chiefly from having been accus¬ 
tomed to entertain my native Indian friends, 
of all religions, on Christmas Day. I have 
always found them a good deal better Christians 
than myseK; but, apart from that, I had 
to make my tree a symbol of universal charity 
and religious reconciliation, and of pan-Aryan 
brotherhood: and this is how I did it. I placed 
some green bush on a mound, resting on a coiled 
serpent or dragon. The momid was Mount 
Meru, Hara-Berezaiti, Olympus, Asgard, the 
anonymous Akkadian mountain of Paradise, 
Mount Moriah,—the world itseK. At the top 
of the tree I fixed the symbol of the universal 
empire of Christianity, wherefrom flowed down all 
over the tree seven differently-coloured streamers 
symbolising the seven Christian virtues. Next 
in order came representations, in their proper 
colours, of the seven planets f:—Saturn, black; 
Jupiter, orange ; Mars, red; the Sun, gold; 
Venus, “ Neapolitan yellow ” ; Mercury, blue ; 
and the Moon, silver. Outside these I arranged 
the circle of the Zodiac, the six signs repre¬ 
senting obsolete southern winter, or monsoon 
suns, viz., the Bull, the Crab, the Virgin, the 
Scorpion, the Goat, and the Fish, in frosted 
silver; and the six signs representing obsolete 

* The most mystical of these numbers were, and, in India, 
still are, 3 and 7. Ausonius [Griphus, Idyll. 11], running in 
90 lines thi'ough the notable triplices of his date, begins :— 
Ter bibe, vel totiens temos; sic mystica lexest, 

Vel tria potanti, vel ter tria multiplicanti,*’ 
and ends the list, line 88 

“ Ter bibe; tris numera super omnia; tris Deus Gnus.” 

•f This is the order and colouring of the planets by the 
Chaldaeans, who were the inventors of the days of the week. 
It has always puzzled people that, the Chaldioan order of the 
planets—which is the natural one, on the supposition that 
the earth is the centre of the solar system—being, as here 
given, the order of the days of the week should be so 
different. The explanation has been preserved in India. 
Not only each day of the week, but every hour of each day 
was, and in astrology still is, sacked to one of. the above 
planets. Well, beginning with Saturday, the first day of the 
Chaldaeau week, its first, eighth, fifteenth and twenty-second 
hours are each dedicated to Saturn, the twenty-third hour 
to Jupiter, the twenty-fourth to Mars, and the first hour of 
the following day to the sun, and, therefore, the second day 
of the week is Sunday. Proceeding in the same way, the 
third day is Monday, the fourth Tuesday, the fifth Wednes¬ 
day, the sixth Thursday, and the seventh Priday. The Jews, 
to separate themselves from the surrounding Gentiles, made 
Sunday the first day of the week, keeping Saturday as their 
Sabbath, while the Christians, in commemoration of the 
resurrection of our Saviour, made their Sabbath on Sun'day. 


northern summer suns, viz., the Ram, the 
Twins {i.e., sun and moon), the Lion, the Scales, 
the Archer, and the Water-bearer, all in bur¬ 
nished gold. Then succeeded the Vedio Hindu 
gods, the Greek gods, and the Egyptian and 
Assyro-Babylonian gods, the tree itself repre¬ 
senting the Turanian phaUic symbols. The tree 
was also loaded with fragments of all the noblest 
products of the earth, and with gifts, and illumi¬ 
nated with 84 [7 X 12 = 84] lights, representing 
the hosts of heaven in their 84* constellations. 
Returning again to earth, I there set a group 
illustrating the terrestrial scene of the Nativity; 
while, from under the mound supporting the 
tree, issued four silver-blue ribbons to the four 
corners, or four sides of the table, w’^Mchever 
corresponded with the four cardinal points, repre¬ 
senting the four rivers of Paradise. Before it 
stood, not the Cherubim barring the way to the 
Tree, but the familiar image of Father Christmas, 
welcoming all to it. Beneath all was spread 
a sheet, patched, like “the ancient” of the 
P. and O. Company, of red, yellow, blue, and 
white, the Hindu coloration of, respectively, 
the East, South, West, and North [sometimes 
rendered in black], “ imagined corners ” of 
the Earth and Space; the Hindus, as Sun 
worshippers,! taking the four quarters of the 
compass in this circular, right hand order, and 
not in the cruciate order adopted throughout 
“ Christendy.” 

It can be made of the simplest and cheapest 
materials, or the' costliest, and in either 
is equally interesting; for, thus constructed, 
the Christmas Tree is no longer an accidental, 
almost chaotic decoration, but is instinct with 
meaning, understanded at a glance. It was a 
little shocking at first to the orthodox. But 
its charity is not strained. It is not only 
a tree of reconciliation, but an object-lesson 

* In India, where everything in heaven has its duplicate on 
earth, the rural villages have been popularly aiTanged from 
the very earliest traditions of the people in groups of eighty- 
four similar to our ‘'hundreds,” a veiy plain 

indication of a primitive connection between Ohaldeea and 
India. See Edward Thomas in Marsden^s Numvsmata 
Onentalia, new edition part L, “ Ancient Indian Weights,” 
p. 20 (Triibnei*). 

f Most solemnising is the simple Hindu worship [“ ad galli 
cantum,” and “ matiitinus ”] of sun-rise—as also of sun-set 
[“ad incensum lucernm”], but I never saw a temple in 
Western India that appeared to be oriented intentionally. 
They ail seemed to face East, South, West, aud even the 
North indifferently. But when a temple happened to face 
the East, aud being well open to the East, the suddenness, 
due to the short twilight of India, of the up-spring of the 
sun, and the impact of its beams on the shrine, flashing like 
^afts winged from the golden bow of the god, Surya, of “ the 
thousand-rayed quiver,” the effect was dramatically mo^ang, 
and only passed off as with the rapidly spreading illumina¬ 
tion of the whole heavens one’s feelings and thoughts relapsed 
into their preoccupations mrier “ the light of common day,” 
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in mythology, and in the history of the evolution 
of religious ideas, learned at once, and then 
accepted ungrudgingly. The effect on my 
Indian friends was always electrical. They expe¬ 
rienced an intellectual sympathy mth Chris¬ 
tianity they never knew before; and when at 
parting I presented them with a duly “ teinded ’’ 
Yule log, to carry away with them wherever they 
went the Promethean seed of fire, as the li\dngsyni- 
bol of pan-Aryan unity, I knew they had spent 
Vrith me the very happiest day of their lives. 

Primitive Christianity did not hesitate to 
accept not merely the symbolism, but even the 
teaching of the heathenism in the midst of 
which it gradually assumed its present ecclesias¬ 
tical "organisations. Those, of course, who regard 
the dogmatic creeds of Christendom as of divine 
revelation, in the narrower technical sense of the 
word, explain those obligations , of ecclesiastical 
Christianity to paganism, more especially to that 
of ancient Chaldiea and Egypt, by the assump¬ 
tion of a primitive revelation, wherefrom man¬ 
kind at once fell away, and whereto they had 
to be brought back by renewed special revela¬ 
tions. But those who see in ** the faith once 
delivered to the saints ” the results c'f historical 
evolution, or divine revelation in the lU’oper sense 
of the phrase, will recognise in the cosmological 
fables and dark moral parables of the deniono- 
latrous Akkadian “ psalmists ” the first half- 
articulated religious conceptions to which our 
technioal theology has merely given the 
more definite and precise exjjjession dictated at 
different dates by the circumstances determina¬ 
tive of the successive steps of the whole course 
of the civilisation of the Old World throughout 
the past four thousand years. 

As little childien lisp, and telL of heaven, 

So thoughts beyond their thought to those high 
,bards were given.” 

Christianity is essentially a chastening and re¬ 
deeming influence, inherently as independent of 
forms and dogmas as it is reverently observant of 
all such as can be used for working out the 
spiritual salvation of the world; and before a fixed 
organisation was imposed on it, and extraneous 
events brought it into deadly conflict with 
imperial Rome, and infected it with a self-pro¬ 
tective leaven of exclusiveness, it associated itself, 
with the large-hearted freedom, prompted by an 
intuitive sense of its Catholic truth, with what¬ 
soever was intrinsically honest, just, pure, lovely, 
and of good report, or of any virtue and praise, 
pot merely in the latent doctrines, but also in 
tl^ open, palpable iconography of the surround- 
. ing heaven, giving td", these beautiful “ spoils of 


Satan,” as Keble, unconsciously plagiarising the 
language of Akkadian dualism, terms them, their 
highest significance:— 

“ And these are ours : Thy partial grace 
The tempting treasure lends : 

These relics of a guilty race 
Are forfeit to Thy friends: 

What seem’d an idol hymn, now breathes of Thee,, 
Turn’d by Faith’s ear to some celestial melody.” 

The select races of mankind would probably 
have risen, each independently, in the fulhiess 
of time, from the lowest to the highest forms 
of religion; but the advancement of the his¬ 
torical Caucasian races from fetichism, atavism, 
and phallicism, to sabaism and polytheism, and 
age-in, through the idolatrous worship of the 
sun, as “ the Ancient of days,” to monotheism, 
was actually due to the direct reciprocation of 
religious ideas between them in the course 
of that cosmopoHtan commerce of antiquity of 
which the countries of the Mediterranean Sea 
and the Indian Ocean were the perennial fresh 
springs, and Eg 3 q)t and Mesopotamia the head 
centres of exchange. The widespread com¬ 
parison of religious ideas thus induced resulted 
everywhere in a large absorption of countless 
local deities into each other, and a further con¬ 
solidation of a selection from them into colleges 
of governing gods under the presidency of one 
of their number, who was x'egarded as above 
the rest; and it was the worship of Bel, or 
Baal, the predominant national god, under 
varying forms and names, of the Semites of 
Anterior Asia, tliat immediately led to the 
gradually-perffeotedL conception among all the 
Caucasian races, Aryan as well as Semitic, of 
one universally supreme God, to the express 
[literally “squeezed out”] exclusion of every 
other god. The commerce established between 
Ohaldsea and the Indian Ocean and Mediter¬ 
ranean Sea about b.c. 2000, a date closely 
corresponding with that more precisely assigned 
by Rabbinical chronology to “the Call of 
Abraham ” [b.c. 1921], and which became more 
and more intimate in the course of every 
century, from about b.c. 700 down to the 
dissolution of the Western Roman and the 
Persian Empires, more especially generated 
during the latter period those humanising con¬ 
ceptions of the parental relations of God with 
men to which the teaching of the Gospels of 
the -New Testament gives the highest contem¬ 
porary, and, if we may judge from its still 
unspent and unabated force, their final expres¬ 
sion. This later trade, as organised by Psam- 
metichus I., in Egypt, and by Nebuchadnezzar 
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the Great, in Babylonia, the far-reaching effects 
whereof were already realised by the writer of 
the Book of Daniel, as he mtiiessed its 'wide¬ 
spread operation in the second century b.c.,* 
successively accomplished its inevitable moral 
eonsequences in every country embraced by it, 
until about the Christian era there seemed the 
possibility, but for adverse circumstances that 
subsequently supervened, of the whole -world of 
antiquity becoming of one cosmopolitan religion, 
based on a common faith in the Fatherhood of 
God. In India, Hinduism became interna- 
* tionalised as Buddhism, and Judaism as Chris¬ 
tianity in Syria and Egypt, while in Europe 
classical paganism seemed also on the point of 
* becoming transformed, through neo-Platonism, 
into the purest of all forms of Christianity. But 
then followed the overthrow of Rome and of 
Persia, catastrophes that gradually broke up, 
and in the end entirely destroyed, for three 
hundred years, the immemorial overland com¬ 
merce bet'ween the East and the West. The 
East being thus, at the most critical period of 
its HeUenisation, cut off from the West, India 
rapidly relapsed into the strictest form of 
national and exclusive Hinduism ,* and the 
diffused humanitarian Judaism of Anterior Asia 
became differentiated, as Mohammedanism, from 
the specific type it had aheady assumed in the 
dogmatic Christianity of Europe, and perma¬ 
nently established itself wherever, in Asia and 
Africa, the 'dtalising Hellenic element was either 
deficient, as in S 3 rria and Egypt and Persia, or 
altogether wanting, as in Arabia and Turkestan 
—^inaccessible regions that to the last wiU 
remain the most formidable refuges of Islam. 

European Christianity, unfortunately, through 
the accident of the impatience of some of its early 
converts of the military discipline of Rome, 'was 
at its beginning placed in opposition to the 
general philosophical, literary, artistic, and 
scientific culture of the Gentile world, and 
thenceforward in more or less marked antagonism 
also to the modem secular life of the West. 

Happily, in India there is no gulf fixed in the 
popular belief between heaven and earth; and 
the Brahminical religious life has never sundered 
itself from the daily working life of the laity, 

* Antiochus Epiphanes, against whom the Book of Daniel ’ 
is directed under guise of an -attack on iNebuchadnezzar, 
reigned b.c. 175-164, and the trade of which its author was 
the eyewitness is, as prophetically seen in its spiritual 
results, ** the fifth kingdom of Kebuchadnezzar’s dream 
[ch. ii.], and the “kingdom of the saints” of iDanieVs own 
dream [ch. iii.j; by the saints, being meant the highly 
idealised Jewish supercargoes, brokers, and commission 
agents, and capitalists, into whose hands' the inspired 
pamphleteer saw the whole contepjporary commerce of 
Babylon daily passing. 


but is a component part of it, and indissolubly 
bound up with it; and we may, therefore, hope 
that in India, under the Pax Britannicu, Chris¬ 
tianity, whether taught by missionaries of the 
churches, or, more consistently vdth itself, 
through the administration of equal laws, and 
the public and private example of our righteous 
dealing, will have the exceptional opportunity 
of dra'vving an ancient people into its fold, by 
its unstrained spiritual influences, illumining 
in them what is dark, raising what is low, and 
supporting and confirming all their higher ideals 
of duty and amenity, and 'vnthout desecration 
or defamation of their traditional beliefs and 
worship, or the substitution of a foreign social 
system and ecclesiastical organisation for their 
OTO indigenous and sacrosanct family, mu» 
cipal and national institutions ; indeed, without 
involving any breach in .the continuity of their 
ci'vdhsation, or any dislocation of the relations 
between their priesthood and themselves, such 
as has for a thousand years overshadowed and 
embittered, where it has not altogether blighted, 
—as in Spain, and perverted,—as in France, the 
progress of the West. 

Thus India, the in-Tiolable sanctuary of 
archaic Aryan ci-Tilisation, may yet be destined 
to prepare the way for the reconciliation of 
Christianity with the world, and through the 
practical identification of the spiritual 'with 
the temporal life, to hasten the period of that 
third step forward in the moral development 
of humanity, when there will be no di'dsions 
of race or creed, or class, or nationality, 
between men, by whatsoever name they may 
be called, for they will all be one in the acknow¬ 
ledgment of their common Brotherhood, with 
the same reality, and sense of consequent 
responsibility, -with which, two thousand years 
ago, they recognised the Fatherhood of God, 
and two thousand years again before that 
an exceptionally endowed tribe of Semites, in 
the very heart of Anterior Asia, formulated for 
all men, and for all time, the inspiring and 
elevating doctrine of His Unity, 


MINERALS OF THE UNITED 
KINGDOM. 

According to the General Report on Mines and 
Quarries for 1909 (Gd. 5413, Part III.), the total 
value of all minerals raised in the United Kingdom 
during the year amounted to £119,394,486, a 
decrease of £10,609,184 as compared with 1906. 
This decrease is mainly accounted for by fee 
decreased value of 00 ^. • / 

The total output of coal was 263,774,312 tons, 
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and the value, £106,274,900, showing an increase 
of 2,245,517 tons and a decrease of £10,323,948 
respectively on the figures for 1908. The average 
price of coal was Ss. Q'ld. per ton in 1909 as 
compared with 8s. lid. in 1908. 

The quantity of coal exported, exclusive of coke 
and manufactured fuel, and of coal shipped for 
the use of steamers engaged in foreign trade, was 
63,076,799 tons, an increase of more than half 
a million tons on the exports for 1908. Prance 
received over 10| million tons, Germany over 
9| million tons, Italy over 9 million tons, Sweden 
nearly 4 million tons, Russia nearly 3J, Egypt, 
Spain, and Denmark, each over 2^ million tons, 
and the Netherlands and the Argentine each over 
2 millions. Adding the 3,246,300 tons exported in 
the form of coke and manufactured fuel, and the 
19,713,907 tons shipped for the use of British and 
foreign steamers engaged fn foreign trade, the 
tt>tal quantity of coal which left the country was 
86,037,006 tons. 

The amount of coal remaining for home con¬ 
sumption was 177,737,306 tons, or 3*949 tons per 
head of the population. 35,924,723 tons were used 
in the manufacture of coke and briquettes, and 
19,463,471 tons in the blast furnaces for the 
manufacture of pig iron, as against 35,704,971 tons 
and 18,742,464 tons respectively in the previous 
year. 

During the past thirty-seven years (1873-1909) 
the total value of the minerals raised amounts to 
£2,981,116,000, and of this sum coal accounts for 
£2,467,976,000, or 82| per cent. 

6,856,407,000 tons of coal have been raised in 
that period; and of this amount 1,675,998,000tons, 
or nearly 23 per cent, of the total production, have 
been shipped abroad as exports in the form of coal, 
coke, and manufactured fuel, and as coal used for 
steamers engaged in foreign trade. 


THE ROYAL SCHOOL OF SILK 
INDUSTRY AT COMO. 

The executive committee of this important 
School (Regia Scuola di Setificio)—-which was 
established by Royal Decree in 1904 for the purpose 
of giving technical as well as practical instruction 
in the textile arts, dyeing, etc., to students wishing 
to qualify themselves for posts as managers, super¬ 
intendents, designers, etc.—^have just made an 
official inspection of the new building to which 
this institution wiU be shortly transferred from the 
present temporary premises. Beautifully situated 
on the Yiale di Lecco at Como, the centre of the 
silk industry of Lombardy, the new school will he 
certainly one of the most important of its kind in 
Europe. 

The laboratories for general and technical 
chemistry, with special reference to the art of silk 
dyeing, are provided with all the latest appliances 
and instruments of precision for testing silk, etc., 
as well as for experimental research. Besides 
instrnction of students, manufacturers will be able 


to obtain at these laboratories reliable analysis 
and tests of their materials and products. 

Commodious class-rooms for instruction in 
weaving, mechanical drawing, natural history, etc,,, 
as well as a microscopical laboratory, are also 
provided. Besides offices, council rooms, and an 
-extensive technical library, nine rooms will be 
devoted to an industrial museum. 

For practical instruction there will he weaving- 
sheds containing twelve hand-looms and twenty- 
four power-looms, as wall as other machinery used 
in the manufacture of silk, mechanical workshops, 
etc. This part of the establishment will he under 
the guidance of a practical works-manager, who 
wiU he assisted by two competent foremen. 

The course of instruction is divided into three' 
branches, viz.(1 ) weaving; (2) dyeing, printing, 
etc.; (3) drawing and designing. 

Evening classes will be also provided for working¬ 
men. 

The instruction in the first department will 
embrace the following subjects ;—^Natural history, 
working of textile fibres, elements of chemistry as 
applied to dyeing, natural science, mechanics (in¬ 
cluding practical workshop instruction), mechanical 
and ornamental drawing, French, English or 
German, book-keeping, and the elements of com¬ 
mercial and industrial jurisprudence. 

The instruction in the second department com¬ 
prises natural history, the preparation of textile 
fibres, the elements of weaving, general and 
analytical chemistry applied to dyeing (with 
practical instruction), practical mechanics, French, 
English or German, book-keeping, and the- 
elements of commercial and industrial juris¬ 
prudence. 

In the third department instruction is given in 
practical weaving, ornamental drawing, designings 
the history of the textile arts, French, English or 
German. 

The course of instruction in each department 
covers a period of three years. The fees are very 
moderate, and students who pass all the examina¬ 
tions receive a diploma of “expert” (perito) either 
in weaving, dyeing, or design. 


PEARLS AND THE PEARL-FISHERIES 
OF BAHREIN. 

The whole wealth of the island of Bahrein in the 
north-west of the Persian Gulf depends upon pearls, 
and this is also true of the adjacent mainland coast¬ 
line. During the year 1909-10 the pearl trade was 
most flourishing. The prices averaged about 30 per 
cent, higher than in the preceding year, and showed 
an upward tendency throughout the season, en¬ 
abling old stocks to be got rid of and the season’s 
catches to be readily disposed of. Bahrein is also 
a centre of distribution of many articles for the 
mainland, the more important of these being rice, 
coffee, kerosene, sugar, piece goods, ghee, spices 
and tobacco. 

But the governing factor is the pearl supply, and 
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this, it may be observed, is generally insufficient 
to meet tbe world’s demand. Any revival of pros¬ 
perity in Euroxie and America is immediately 
followed by a corresponding rise in the value of 
pearls. During bad years of recent date enormous 
drops have, no doubt, occurred, and when money 
is scarce pearls have been a drug on the market. 
But, on the other hand, the average price of good 
quality pearls during the last thirty years has quite 
doubled. In considering the future possibilities of 
Bahrein it is worth noting that its population is 
close on 100,000 inhabitants, and all signs seem to 
point to an increase for the next ten to twenty 
years, at the rate of about 3 per cent, per annum. 
This increase is chiefly in the poorer classes, who 
are attracted from other countries by the compara¬ 
tively high rates of wages, and the freedom from 
oppression due to British protection. But though 
the increased use of luxuries during the last few 
years has been noticeable in the town of Manama, 
and among the richer inhabitants of Bahrein, 
consequent upon their visiting Bombay to dispose 
of their pearls, no symptoms of general improve¬ 
ment are observable in the lot of the poor, who 
continue to live contentedly in their mat and palm- 
date huts. 

The rise in the cost of living continues steadily. 
Captain 0, F. Mackenzie, the Political Agent, says 
he has been told by old inhabitants that some 
forty years ago the richest people in Bahrein only 
owned about £5,000, while at the present time there 
are one or two whose property is valued at £66,000, 
and several are worth between £6,000 and £7,000. 
The increase in cost of living during the same 
period has amounted to about 400 per cent., this 
being due almost entirely to necessities of life 
having increased in value, and also to a larger 
consumption of rice, flour and animal foods, in 
addition to the cheap dates which years ago 
formed a much greater percentage of their staple 
food than now. From this point of view, therefore, 
an increase in the money value of the trade may 
be expected. 

Beyond pearls there is only one article which 
can be termed a natural export, and can help in the 
prosperity of Bahrein, and that is the pearl oyster- 
shell, which is exported in large quantities to 
Hamburg. Formerly these shells were shipped to 
London, but owing to better machinery and greater 
facilities (thirteen of the Hamburg - America 
steamers. having touched at Bahrein during the 
year) practically the whole of the trade has been 
transferred to Hamburg. The trade is now nearly 
at its zenith as regards quantity, but it will pro¬ 
bably improve in value. 

Captain Mackenzie remarks it is a pity that no 
British firm can see their way to sending a repre¬ 
sentative to Bahrein for the pearl season. He 
mentions, in illustration of the sort of business 
that might possibly be done,, the case of a 
member of a Paris firm, who has regularly couae 
to Bahrein for the last four, seasons, and whose 
transactions have amounted to £12,000, £23,000, 
£86,000, and £266,000 respectively. This includes 


buying and reselling perhaps three or four times 
in the course of the season, so the actual capital 
employed was not nearly so much. He is able to 
get the best available information by telegraph 
direct from Paris, which enables him to effect his 
transactions on much more substantial grounds 
than his rivals. The profits made by him last year 
were estimated at about 6 lakhs of rupees (£40,000), 
results which, although effected in an exceptionally 
favourable year, have induced his firm to send out 
another representative to Debai. 


HOME INDUSTRIES. 

Passenger Ships and Life-Saving Appliances ,— 
Some misconception has been caused by the model 
of the “ Olympic,” of the White Star line, now to be 
seen at the Piccadilly Hotel. This model shows 
only sixteen boats, fourteen life-boats and t^fo 
dinghies, and it has been pointed out that this is a 
quite inadequate number of boats for a vessel 
carrying 3,400 souls. At most not more than sixty 
persons could be safely carried in each boat, which 
means that the “ Olympic ” ought to have fifty-six 
boats if, with a full ship, all have to leave her. 
It is not alleged that in addition to the sixteen 
boats there are to be collapsible boats and 
rafts, and if they were provided they would not 
be a satisfactory substitute for life-boats. But 
inquiry shows that there is no ground for alarm. 
It was, of course, highly improbable that the White 
Star line would send a 50,000-ton passenger ship to 
sea without a proper number of boats, and very 
unlikely that they would rely, or be allowed to 
rely, upon the theory that the vessel will be un- 
sinkable. The unsinkable ship has still to be 
constructed. The fact is, that whilst the model 
only shows sixteen davits, they are to be quadrant 
davits, that is to say, each will be able to carry four 
boats, which means sixty-four boats in all, an 
ample and even excessive provision against disaster. 
It should, however, be pointed out that this full 
supply of boats is not required by law. The Board 
of Trade is supposed to. inspect every new vessel 
before she leaves port, for the purpose of seeing, 
among other things, that she has adequate boat 
accommodation to carry the full complement 
of passengers and crew, and the rule defines with 
precision what is considered adequate. But this 
very important question has not been dealt with 
by the Government for years. There is a statu¬ 
tory maximum, and the boats of every ship above 
10,000 tons are settled separately. But this means 
chaos. The present maximum was fixed at a time 
when a 10,000-ton steamer was a very rare vessel, 
the great majority o! even the largest passenger 
steamers being of smaller tonnage. The ‘ ‘ Olympic ’ ’ 
is to be of 50,000 tons, yet the maximum, as laid 
down by the Board of Trade, is unchanged. It is 
obvious that a maximum which might have been, 
and no doubt was, quite adequate to the require¬ 
ments of safety when there were no vessels over 
10,000 tons, must be quite inadequate for vessels of 
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40,000 or 50,000 tons; and it may be hoped that, 
now its attention has been called to the matter, 
the Board of Trade will lose no more time in 
revising the regulations that deal with boat 
accommodation. There are several other matters 
connected with life-saving at sea which require the 
prompt attention of the Government. For example, 
it is useless for a vessel to have the best conceivable 
boats if they cannot be promptly and safely lowered 
into the sea. This can only be assured if the 
lowering gear is constantly inspected and tested, 
and there is good ground for the belief that this 
most important duty is neglected on many pas¬ 
senger ships, where, if the life-boats had to be 
lowered suddenly, it would he found that the gear 
would not work, and if ultimately they got into 
the water as likely as not the boats w'ould be 
found to be unseaworthy. 

^ The Port of Manchester, —The growth of Man¬ 
chester as a port continues. A few days ago the 
latest and largest of the Manchester docks, No. 9 
Dock, Salford, had all its berths, on both sides 
of the dock, occupied by steamers loading and 
unloadingcargo. The magnitude and variety of the 
trade may he indicated by some particulars of the 
vessels in the dock. One steamer, of 8,174 tons, 
was discharging grain from Karachi into the tran¬ 
sit sheds. Another, of 2,636 tons, was discharging 
a cargo of paper and pulp from Newfoundland. 
The paper was conveyed to warehouses for local dis¬ 
tribution, whilst the pulp was distributed by rail 
and barge to Lancashire paper mills. A third 
steamer, of 3,253 tons, was taking on board a 
cargo of Manchester piece goods and general mer¬ 
chandise for Bombay, and a fourth was receiving 
, similar cargo for the Persian Gulf, Port Sudan, and 
other Red Sea ports. A fifth was discharging cotton 
from Alexandria, and a sixth was passing into the 
sheds a heavy general cargo, which included a large 
consignment of American apples for the Christmas 
market. At the open quay a full cargo of timber 
was being discharged on to the wharf and into the 
railway trucks ex a steamer from Riga, whilst 
another, from Baltic ports, was landing timber and 
wet pulp. A Glasgow steamer had brought a 
cargo of redwood planks from that city for delivery 
to fi^s in the Manchester district, and a sailing 
vessel was berthed at the quayside, whilst a banana 
boat was in dock having her refrigerators over¬ 
hauled, 

. Wheat Growing, —The experience of 1910 has 
shown that farmers were premature in assuming 
that the price of wheat would remain at figures 
which mean profitable cultivation. The markets 
of the two or three preceding seasons had been so 
^ favourable, and so strong was the confidence in the 
future, that the restoration of inferior grass land 
to tillage had been contemplated if not actually 
begun. But the adverse changes in the wheat and 
bariey markets have caused great depression in 
countries where tillage is the foundation of the 
farming system, nor is there much likelihood of 


early recovery in prices, seeing that the world’s 
wheat crop in 1910 comes out very nearly as large 
as in 1909—^viz., 459,100,000 qrs. against 459,300,000 
qrs. The consumption requirements of both years 
were much below these figures, so that at the 
present time there is more than sufficient wheat 
in the world for its wants. It was too hastily 
assumed by our farmers that the remarkable 
shrinkage in the wheat exports from the United 
States must mean considerable and permanent 
improvement in prices. Insufficient allowance 
was made for the great expansion of the area 
under wheat in Russia and the Argentine, not to 
speak of the Dominion. It seems probable that 
in normal seasons, and for many years to come, 
the supply will be fully equal to the demand, and 
that prices in the wheat market will not leave 
a satisfactory margin of profit for the English 
grower. 

Fires and S;prinhlers. —It may be taken that 
1910 will show good-results in the case of most 
British fire insurance companies. Losses abroad 
have been comparatively light, and in the United 
Kingdom there have been few very serious fires. 
For some years past the fire offices have shown a 
very low home loss ratio, and this favourable 
experience is attributed largely to the growing 
protection of a great variety of risks with auto¬ 
matic sprinklers, The installation of these 
appliances in this country was for many years 
practically restricted to textile factories, but during 
the last few years they have been freely installed 
in a much wider variety of buildings. Experience 
seems to show that the substantial allowances 
made where sprinklers are in use are warranted. 

The Australian Wool Clip. — In the season 
1909-10, ended on the 30th June last, the exports 
of wool from the Commonwealth amounted to 
1,921,705 hales, a record clip. But this year shows 
a large increase even upon these figures. A 
splendid season, a larger number of sheep shorn, 
good lambing, and the greater weight of wool out 
from the sheep, have combined to produce a clip 
for the present seSason of about 2,125,000 bales, 
and this is about what the export may be expected 
to be. Since the lists were closed for the last, 
London auctions, the arrivals have amounted to 
118,417 hales, of which 60,000 bales have been 
forwarded direct from ship to consumer. Of the 
total, more than 44,000 bales are from South Africa, 
and exports from the Cape during the present 
wool year, which ends on December 31st, will 
show a big advance on 1909. On January 17th 
the first London aucftions for 1911 wiU begin, and 
it is expected that about 200,000 bales will be 
available, including the 8,000 bales brought forward 
from the last auctions. Bradford will be in no 
want of wool this ^ason. 

Malleable The malleable ironmakers, or 

most of them, in the west of Scotland have held 
another meetingijo; discuss the formation of a pool, 
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but have again adjourned without an agreement 
being arrived at. The sixteen firms which con¬ 
stitute the West of Scotland Malleable Ironmakers’ 
Association, have been considering a scheme which 
would allot them shares in the production on the 
basis of their past output. Any excess of tonnage 
over these allotments would require the payment 
of a certain sum per ton into the pool, out of 
which those firms whose output failed to come up 
to their allotment would be compensated. This 
novel arrangement was intended to apply both to 
the home and export trades, but there are many 
difficulties in the way of its acceptance, not the 
least being the keen competition of some half 
dozen outside concerns. It is probable that if an 
arrangement is ultimately arrived at it will, anyway 
at the outset, embrace only the home trade. 


NOTES ON BOOKS* 


Compulsory Working- and Revocation op 

Patents. By Ernest Lunge. London: Stevens 

and Sons, Ltd., 1910. 3s. 6d. 

IMr. Lunge was one of those who objected to the 
system of compulsory working introduced by the 
Patents and Designs Act, 1907. His present work, 
while intended chiefly as a handbook to the 
practice and procedure under the Act, is also to 
a considerable extent a protest against the 
principle. It is evident that the author has found 
nothing in the two years’ experience of the Act to 
modify his opinion of it. The first chapter of the 
book is an interesting antiquarian disquisition 
on the origin of the patent grant. Mr, Lunge 
quite correctly points out that the original 
condition for the grant was the working of 
the monopoly, not novelty of invention. The 
analogy, however, between the old idea of re¬ 
warding the introducer of a new industry— 
basing that reward on the fact that the industry 
was really introduced—and the modern notion 
that a man who has obtained a monopoly for 
his new invention should not be permitted to 
exercise that monopoly in restriction of the public 
rights, but should be compelled to work his in¬ 
vention in the country—this analogy, it must be 
admitted, is somewhat strained. But Mr. Lunge’s 
notes on the ancient system are none the less 
interesting. The Tudor grants of patents of 
monopoly were sometimes merely benefactions to 
court favourites, but were in the main actually 
intended to encourage the introduction of new 
manufactures. Such manufactures were some¬ 
times inventions in the old sense of the word, 
that is to say, the introducer had found an in¬ 
dustry flourishing abroad and had brought it into 
this country; and sometimes inventions in the 
modern sense of the word, that is to say, hp had 
discovered a new device or method of manufacture. 
The former were the more numerous and the more 


important. Then in 1623 the Statute of Monopo¬ 
lies was passed to restrict the abuses which had 
encumbered the practice, and monopolies were 
abolished, except to reward the introducers of new 
manufactures. The result was the growth of the 
whole patent system, which was turned into a 
means of rewarding and encouraging scientific and 
technical discovery, and the original reason for 
the granting of monopoly patents entirely dis¬ 
appeared. 

There is a good deal of work which might yet be 
done on the early history of the Patent Grant. 
Mr. E. W. Hulme, the Librarian of the Patent 
Office, has done much; but, so far as is known to 
the writer of the present note, no effort has yet 
been made to complete the very valuable, yet 
defective, list of early patents published by the late 
Bennet Woodcroft after the first great reform of 
the Patent Law in 1852. The chronological inde:)^ 
of old law patents commences with the year 1617. 
This is merely an arbitrary date, which appears to 
have been arrived at from the fact that a certain 
record of grants under the Great Seal, known as 
the “Docquett Booke,” was begun in that year. 
Notices of the earlier grants must be sought for in 
the various indexes of the Public Eecord Office and 
in the published calendars of State Papers. Nor 
is 'Mr. Woodcroft’s index quite complete for the 
period it professes to cover, no notice being taken 
of petitions for protection of a less formal nature 
than Letters Patent under the Great Seal. In 
olden days the royal protection was conferred in 
different ways, and it will probably never be 
possible to make anything like an accurate list 
of the ancient grants. Perhaps such a list would 
serve no useful practical purpose, but it would be 
of considerable historical interest. 

The second chapter, on “ Compulsory Working 
in the Present,” deals with the modern practice in 
foreign countries, and includes a little discussion 
as to the bearing of the system on the great 
question of Protection v. Free Trade. The rest of 
the book treats of the procedure and practice 
under the Act. 


GENERAL NOTES. 


Cotton prom Brazil. — In considering the 
sources of cotton supply outside the southern 
states of America, the potentialities of Brazil are 
often overlooked and underestimated. Mr. H. 
Priestley, who has just returned from the cotton¬ 
growing districts of Brazil, directs attention to 
thetn. It will surprise many to be told, on his 
authority, that there is a larger cotton-growing area 
in Brazil than in the United States^ although the 
amount of cotton actually grown in Brazil is barely 
one-third the quantity grown in the United States. 
Millions of bales more could be grown in Brazil *11, 
the cotton users of Lancashire would only interest 
themselves in the matter. The Germans are quite 
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alive to the possibilities of the country in the way 
of cotton growing, and within the last four months 
a wealthy German syndicate has secured three 
large tracts of land in three of the cotton-growing 
provinces of Brazil. Mr. Priestley says (and he 
has had practical experience in cotton growing in 
one of our colonies from which much is expected, 
namely Northern Nigeria) cotton grows beautifully 
in Brazil. There are practically no pests, and, if 
native labour is not very abundant, plenty of 
Italians are available. Brazil would seem to offer 
the most promising field for cotton growing outside 
the United States. 

The Tbaksva-al Gold Output. — The figures 
bearing upon the gold output of the Transvaal for 
1910 bear eloquent testimony to the growth of the 
gold-mining industry in the Transvaal. In his 
J^rst edition of “The Gold Mines of the World,” 
published in 1902, Mr. J. H. Gurle predicted that 
before very long an average yield of £25,000,000 
might be expected. In the year prior to the war 
the output was valued at £15,141,376. In 1908 
the value had risen to £28,810,000. It is esti¬ 
mated that the value of the output for 1910 will 
reach £31,850,000. For the eleven months ended 
November 30th, it was £29,280,137. Prior to the 
war, as now, the problem how to get a sufficient 
supply of native labour was one of the most difficult 
with which the mining authorities were concerned, 
and, notwithstanding the greater use of labour- 
saving appliances since the war, the rapidly- 
growing output has required an ever-increasing 
number of native labourers. Before the war there 
were about 80,000 able-bodied natives working in 
the Rand mines, and, for each new stamp dropped 
in a mine, ten more natives were needed to supply 
it with ore. Writing in 1902, Mr, Curie assumed— 
as so many new mines would soon be starting 
work—that by 1904,150,000 men would be needed 
in the Rand, but at that date nothing like that 
number were at work, and Chinese were imported. 
The Chinese have now been nearly all repatriated, 
and last month the number of natives at work in 
the mines was 178,027, an increase of some 29,000 
upon the figures of 1909. 


THE LIBRARY. 

The following books have been presented to 
the Library since the last announcement:— 

Baker, Richard T., F.L.S., and Henry G. Smith, 
F.G.S.—*A Research on the Pines of Australia. 
Sydney’: W. A. Gullick, 1910. Presented by the 
Authors. 

Baring-Gould, S., andO, A. Bampfylde.—A History 
of Sarawak under its Two White Rajahs, 1839- 
1908. London: Henry Sotheran and Co., 1909. 
Presented by the Publishers. 

Barr, Thomas, B.A.—^Practical Mathematics for 
Continuation Classes. London: Blackie and 
Son, Ltd., 1910, Presented by the Publishers., 


Bayley, Edric.—The Borough Polytechnic — its 
Origin and Development. London: Elliot Stock, 
1910. Presented by the Author. 

Berry, T. W.—The Pedagogy of Educational Handi¬ 
craft. London: Blackie and Son, Ltd., 1909. 
Presented by the Publishers. 

Bruce-Williams, Marshall.—-1. Maxims of Life and 
Government, 2. Principles of the Science of 
Organisation. London: Chapman and Hall, 
Ltd., 1910. Presented by the Author. 

Burton, W., M.A., and R. L. Hobson, B.A.—Hand¬ 
book of Marks on Pottery and Porcelain. 
London: Macmillan and Co., Ltd., 1909. Pre- * 
sented by the Publishers. 

Chailley, Joseph. — Administrative Problems of 
British India. Translated from the French by 
Sir William Meyer, K.G.I.E. London: Mac¬ 
millan and Co., Ltd., 1910. Presented by the 
Publishers. 

Chambers, F. W., and A. I. Ker.—Words: their 
Origin and Use. Books i. and ii. London: 
Blackie and Son, Ltd., 1910. Presented by the 
Publishers. 

Chambers, R. W.—Catalogue of the Dante Collec¬ 
tion in the Library of University College. 
London, 1910. Presented by the Compiler. 

Cropper, L. Outhbert, F.O.A.—1. Book-Keeping 
and Accounts. 2. Elementary Book-Keeping. 
London: Macdonald and Evans, 1910. Presented 
by the Author. 

Davey, Frederick.—The Students’ Catechism on 
Book-Keeping. London: Butterworth and Go., 
1910. Presented by the Publishers. 

Day, Lewis F.—1. Nature and Ornament—Vol. n. 
Ornament the Finished Product of Design. 
2. Alphabets Old and New, London: B. T. 
Batsford, 1909 and 1910. Presented by the 
Publisher. 

Desoh, Cecil H., D.So., Ph.D. — Metallography. 
London: Longmans, Green and Co., 1910. Pre¬ 
sented by the Publishers. 

Ditchfield, P. H., M.A., F.S.A.—The Manor Houses 
of England. Illustrated by Sydney R. Jones. 
London: B. T. Batsford, 1910. Presented by 
the Publisher. 

Douglas, James, M.D.—Journals and Reminiscences. 
Edited by James Douglas, LL.D. New York, 
1910. Presented by the Editor. 

Enoch, C. Reginald, F.R.G.S.—1. The Great Pacific 
Coast. 2. AnTmperialCommonwealth. London: 
Grant Richards, Ltd., 1909 and 1910. Presented 
by the Publishers. 

Feam, J. Eaton..— Modern Photography for 
Amateurs. 6th Edition. London: L. Upcott 
Gill, 1909. Prestoted by the Publisher. 

Freeman, Albert 0., M.S.A.—Antiquity of Crema- 

. tion, London: “Undertakers’Journal” Offices, 
1910. Presented by the Publishers. 
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Gordon, Ella Mary.—White Heather. London: 

Elliot Stock, 1909. Presented hy the Author. 
Grebby, John King.—Modern Business Training, 
and the Methods and Machinery of Business. 
London; IMacdonald and Evans, 1910. Presented 
by the Author. 

Ha}Ties, James B.—History of the Trans-Mississippi 
and International Exposition of 1898. Presented 
by G. 'W. Wattles, Esq. 

Holdich, Colonel Sir Thomas, K.G.M.G., K.C.I.E., 
C.B.—The Gates of India. London : Macmillan 
and Co., Ltd., 1910. Presented by the Publishers. 
Hooper, Luther.—Hand-Loom Weaving. London: 

John Hogg, 1910. Presented by the Publisher. 
Howard, Albert, M.A., A.R.O.S., and Gabrielle 

L. C. Howard, M. A.—Wheat in India. Calcutta: 
Thacker, Spink and Go., 1909. Presented by the 
India Office. 

Huggins, Sir William, K.C.B., O.M., F.R.S.—The 
Royal Society; or, Science in the State and in 
the Schools. London: Methuen and Co. Pre¬ 
sented by the Author. 

Johnston,, Edward.—Manuscript and Inscription 
Letters for Schools and Classes, and for the use of 
Craftsmen. London: John Hogg, 1909.' Pre¬ 
sented by the Publisher. 

Johnston, Sir Harry H., G.C.M.G., K.C.B.—The 
Negro in the New World. London: Methuen 
and Co., Ltd., 1910. Presented by the Assistant 
Secretary of the Society. 

Jones, Frank, B.A.—A First English Course. 
London: Blackie and Sou, Ltd., 1910. Presented 
by the Publishers. 

Kain, Albert .—Hungary, Budapest: Published by 
the Royal Hungarian State Railways, 1910. 
Presented by the Himgarian Society, 

Laurie, A. P., M.A., L.Sc.—The Materials of the 
Painter’s Craft. London: T. N. Foulis, 1910. 
Presented by the Publisher. 

Lunge, Ernest.—Compulsory Working and Revo¬ 
cation of Patents. London: Stevens and Sons, 
Ltd., 1910. Presented by the Publishers. 
McCurdy, Edward, M.A.—Leonardo da Vinci’s 
Note-Books. London: Duckworth and Co., 1910. 
Presented by the Publishers. 

Marlow, Thomas G.—Drying Machinery and Prac¬ 
tice. London: Crosby Lockwood and Son, 
1910. Presented by the Publishers. 

Masses, George.—Diseases of Cultivated Plants 
and Trees. London: Duckworth and Co., 1910. 
Presented by the Publishers. 

Metson, George.—Quantity Surveying. London: 
John Dicks Press, Ltd., 1910. Presented by the 
Publishers. 

Moore, James M., M.A., and James Donaldson, 

M, A.—An Intermediate French Course. Part i. 
London: Blackie and Son, Ltd., 1910. Presented 
by the Publishers. 

OakenfuH, J. G.—Brazil in 1910. Plymouth, 1910. 
Presented by the Author. 

Oswald, Alfred.—Advanced Course of German 
Commercial Correspondence. London: Blackie 
and Son, Ltd,, 1909. Presented by the Pub¬ 
lishers, . 


Patton, William G.—Guide to Commercial Corre¬ 
spondence and Office Routine, London : Blackie 
and Son, Ltd., 1909. Presented hy the Pub¬ 
lishers. 

Peckham, S. P., A.M,—Solid Bitumens. New* 
York: The Myron G. Clark Publishing Go.; 
London: E. and F. N. Spon, Ltd., 1909. Pre¬ 
sented hy the Publishers. 

Pilkington, Woodford, M.Inst.C.E. — Co-ordinate 
Geometry applied to Land-Surveying. London : 
E. and F. N. Spon, Ltd., 1909. Presented by the 
Publishers. 

Prideaux, Sir Walter S.—Memorials of the Gold¬ 
smiths’ Company. 2 vols. London: 1896 and 
1897. Presented by the Goldsmiths’ Company. 

Rathbnn, Richard.—The National Gallery of Art, 
Washington, U.S.A. Washington; 1909. Pre¬ 
sented hy the Smithsonian Institution. 

Saillens, Emile, and E. E. Holme, B.A.—First 
Principles of French Pronunciation. Londoif* 
Blackie and Son, Ltd., 1909. Presented by the 
Publishers. 

Schlich, Sir WTlliam, K.C.I.E., Ph.D., F.R.S.— 
Schlich’s Manual of Forestry. Vol. ii.—Silvi¬ 
culture., 4th Edition. London: Bradbury, 
Agnew and Go., Ltd., 1910. Presented hy the 
India Office. 

Smith, Harold Hamel.—Aigrettes and Birdskins. 
London: John Bale, Sons, and Danielsson, Ltd., 
1910. Presented by the Author. 

Speltz, Alexander.—The Styles of Ornament, from 
Prehistoric Times to the Middle of the 19th. 
Century. Translated and revised by R. Phend 
Spiers, F.S.A. London: B. T. Batsford, 1910. 
Presented by the Publisher. 

Spon’s Architects’ and Builders* Pocket Price Book. 
London: E. and F. N. Spon, Ltd., 1910. Pre¬ 
sented by the Publishers. 

Tavenor-Perry, J. — Dinanderie—a History and 
Description of Mediseval Art Work in Copper, 
Brass, and Bronze. London : George AUen and 
Sons, 1910. Presented by the Publishers. 

Temple, Sir Richard 0., Bart,, C.I.E.—The Thirty- 
seven Nats. A Phase of Spirit-Worship prevail¬ 
ing in Burma, London: W. Griggs, 1906. Pre¬ 
sented by the Author. 

Thompson, A. Beeby, F.G.S.—Petroleum Mining 
and Oil-Field Development. London: Crosby 
Lockwood and Co., 1910. Presented by the 
Publishers, 

Tremearne, Captain A. J. N.—The Niger and the 
West Sudan. London: Hodder and Stoughton, 
1910. Presented hy the Author. 

Watson, Colonel Sir C. M., K.O.M.G., C.B., M.A.— 
British Weights and Measures. London: John 
Murray, 1910. Presented by the Author. 

Wood, Sir Henry Trueman, M.A.—Industrial 
England in the Middle of the Eighteenth 
Century. London: John Murray, 1910. Pre¬ 
sented by the Author. 

Young, G. A.—A Descriptive Sketch of the Geology 
and Economic Minerals of Canada. Ottawa, 
lk)9. Presented by the Department of Mines, 
Ottawa. 
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MEETINGS OF THE SOCIETY. 

Ordinary Meetings, 

■Wednesday evenings, at 8 o’clock:— 

January 18.— John G. Medd, M.A., “ The Dutch 
Labour Colonies.” Lord Eeay, G.G.S.I., G.G.T.B., 
will preside. 

January 25.— Horace M. Wyatt, “ Motor Trans¬ 
port in Great Britain and the Colonies.” 

February I.—Phidip Joseph Hartog, M.A., 
B.Sc., “ Examinations and their hearing on National 
Efficiency.” The Earl op Cromer, O.M., G.C.B., 
G-.G.M.G., K.C.S.L, C.I.E., Vice-President of the 
Society, will preside. 

February 8 .—Captain A. J. N. Tremeaene, 
B.A., D.Anth., “ Some Nigerian Head-Hunters.” 

February lo.— George A. Stephen, “ Modern 
Machine Book-binding.” John Murray, J.P., 
F.S.A., will preside. 

February 22.—Professor J. Wertheimer, B.Sc., 
B.A., “Water-Finders.” 

Indun Section. 

Thursday afternoons, at 4.30 o’clock 
January 19.— Reginald Murray, “Banking in 
India.” 

February 9.—R, A, Leslie I\Ioore, I.O.S, (retd.) 
“ Indian Superstitions.” 

March 16, April 27, May 26. 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock 
J ANUABY 31,—F. Douglas Osborne, M.Inst.M.M., 
“ The Tin Resources of the Empire.” 

February 28.—-The Hon. Sib Richard Solomon, 

E. C.B.,K.O.M.G.,K.G.V.O., K.G., M.A., High Com 
missioner fox the Dnion of South Africa, “ The 
Resources and Problems of the Union of South 
Africa.” 

April 4,—Captain R. Muirhead Collins, 
G.M.G., “Australia and her Resources.” 

May 9.—F, Williams Tay-loe, “Canadian 
Banking.” 

Cantor Lectures. 

Monday evenings, at 8 o’clock 
Frederick Wedmorb, “ Etching ”; 1. “ The 
Old Masters; ” 2. “ Modern Etching.” Two 
Lectures. 

January 23,80. 

Professor Adrian J. Brown, M.Sc,, “Brew¬ 
ing.” Four Lectures, 

February 6,13, 20, 27. 

Professor J. A. Fleming, M.A., D.Sc., 

F. B.S., “Applications of Electric Heating.” 
Four Lectures. 

March 6,13, 20, 27. 

Alfred E. H. Tuttok, M.A., D.Sc., F.R.S., 
“,Rpok Crystal: its Structure and Uses.” 
Four Lectures. 

May 1, 8,16, 22. 


Dates to be hereafter anuoiuiced.:— 

Frank M. Andrews, “ Architecture in America.” 

Arthur Charles Davis, F.C.S,, Assoc.Inst.G.E., 
“ The Manufacture and Testing of Portland 
Cement.” 

George B. Heming, “ Art Education in Jewellery 
and Goldsmithing.” 

Colonel Charles Edward Oassal, Y.D., F.I.C., 
“ The Adulteration of Food.” 

Dr. Leonard Hill, F.R.S., “ Caisson Sickness 
and Compressed Air.” 

Sir William Abney, K.C.B,, D.C.L,, D.Sc., 
F.R.S., “ The Quantitative Measurement of Colour- 
Blindness.” 

Hal Williams, M.I.Mech.E., M.I.E.E., “ Beet 
Sugar Factories.” 

Hobl Heaton, B.Sc., F.O.S., “ The Production 
and Identification of Artificial Gems.” 

Sir Thomas Henry Holland, K.O.I.E., D.Sc., 
F.R.S., “The Trend of Mineral Development in 
India.” Lord Avebury, D.O.L.,’LL.D., F.R.S.., 
win preside. (Indian Section.) 


MEETINGS FOR THE ENSUING WEEK. 

Monday, January 2...Chemical Industry (London Section), 
Burlington House, W., 8 p.in. Mr. .Tames P. 
Ogilvie, “The Determination of Sucrose (Cane 
Sugar) in Sugar Factory Products by C2ei*get’s 
Process using Invertase as Hydrolyst.” 
Geogi’aphical, in the Theatre, Burlington-gardens." 
* W., 3 p.m. (.ruvenile Lecture.) Mr. F. T. Bullen, 

“ Deep-Sea People at Home.” 

British Architects, 9, Conduit-street, W., 8 p.m. 

Sir Henry Tanner, “The New General Post Office.” 
London Institution, Finsbiiry-circus, B.C., 4 p.m. 
(Juvenile Lecture.) Mr. F. Martin Duncan, 

“ Spring and its Studies.” 

Tuesday, January 3...E.oyal Institution, Albemarle-street, 
W., 3ixm. (Juvenile Lecture.) Professor Silvaniis 
P, Thompson, “Sound: Musical and Non-Musical.' 
Lecture III.—Reception of Sound.” 

Pliotographic, 35, Russell-square, W.C,, 8 p.m. Dr. 
C. Atkin Swan, “The Practical Side of Alpine 
Photography.” 

Wednesday, January 4...ROyAL SOCIETY OF ARTS, 
John-street; Adelphi, W.O., 5 p.m. (Juvenile 
Lecture.) Professor A. M, Worthington,-“ A Study 
of Splashes,, conducted by the aid of Instanta¬ 
neous Photogr^y-" (Lectme 1.) 

London Institution, Finsbury-circus, E.C., 4 p.m. 
(Juvenile Lecture.) Mr, F. Martin Duncan, 
“Summer—the Pageant of Nature,” 

Thursday, January 6...Royal Institution, Albemarle- 
street, W., 3 p.m. (Juvenile Lecture.) Professoi'* 
Silvaniis P. Thompson, “ Sound: Musical and Non- 
Musical. Lecture IV.—Combination of Sounds.” 
Philatelic, 4, Southampton-row, W.O., 6 p.m. Mr. 
A. L6on Adutt, “The Stamps of the Cayman 
Islands,” 

Friday, January 4..Women’s Aerial League (at the Royal. 
Society "ot arts, John-st., Adelphi, W.C.), 3 p.m. 
London Inst|tutWJh, Finshmy-circus, E.C., 4 p.m. 
(Juvenile .l^ecture.) Mr. F. Martin Duncan, 
“ Autuibn tad Winter—the Web of Life.” 
Geographical, in the Theatre, Burlington-gardens, 
W., 3 p.m. (Juvenile Lecture.) Mrs. Vassalt, * 
“An Euglii^i, Lady’s Experiences in Annan.” 
SATURDAY, JANUARY 7...Royal Institution, Albeinarle-street, 
W., 3 p.m, (Juvenile Lecture.) Professor Silvanus 
P, Thompson, “ Sound : Musical and Non-Musical. 
Lecture V,—Registration of Sounds." 
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NOTICES* 

NEXT WEEK. 

Wednesday, January 11 th, 5 p.m. (Juvenile 
Lecture.) Professor Arthur Mason Worthing¬ 
ton, C.B., M.A., P.E..S., “ A Study of Splashes, 
conducted by the aid of Instantaneous Photo¬ 
graphy.” (Lecture II.—The Splashes of Solid 
Spheres.) 

P'urther particulars of the Society’s meetings 
will be found at the end of this number. 


JUVENILE LECTURES. 

On Wednesday afternoon, January 4th, Mr. 
Arthur Mason Worthington, C.B., M.A., 
F.B.S., Professor of Physics in the Royal 
Naval College, Devonport, delivered the first 
lecture of his course on “A Study of Splashes, 
conducted by the aid of Instantaneous Photo¬ 
graphy.” 

The lecturer began by showing on the screen 
the curious radial marks made by drops of 
water and mercury striking a plate of smoked 
glass. It \yas the examination of these marks 
by a schoolboy that first drew attention to the 
subject. Such a splash is much too quick to be 
photographed by an ordinary cinematograph. 
We require a spark of very short duration. The 
lecturer showed by means of a whirling disc 
that some electric dashes are not of short*' 
enough duration, but the flash of a Leyden jar 
discharged through thick wires is short enough 
and may last for not more than three-millionths 
of a second—quite long enough, however, to 
give brilliant photographs. 

The apparatus 'was then shown by which such 
a spark could be produced exactly when it was 
wanted (within about two-thousandths of a 
second), and made to illuminate a splash at any 
desired stage. The splash takes place in ad,ark 
room with , a camera looking at It, aid Me 


camera photographs the stage of the splash that 
has been reached when it is suddenly illu¬ 
minated. Each photograph is taken from a 
separate but exactly similar splash, and thus the 
'whole procedure is follo-v^’-ed step by stej). 

The first photographs shown w^ere, however, 
taken without a camera at all. by letting a drop 
of mercury fall on to the photographic plate 
itself and lighting it up by a spark vertically 
above it. From these shadow-photographs the 
'well-ordered hut complicated behaviour of the 
drop on striking the plate was easily follo'wecl.. 

It '\^'as explained, and made clear by experi¬ 
ments, that the surface of the liquid behaves 
like a stretched elastic skin which pushes back 
all convexities and protuberances, and pulls out 
all hollows and dimples. Also this sldn-tension 
causes any cylindrical rod of liquid, or any such 
rod bent round into a ring, to divide or topple 
into a row (or ring) of equal, equidistant dropi^, 
whose number depends on the length and thick¬ 
ness of the rod. From the places where the 
drops begin to form jets shoot out, and the jets 
themselves topple into droplets. The smooth 
edgb of a breaking wave, and the edge of the 
crater thrown uj:) by a rain-drop falling into a 
pool follow the same law. 

The splash of a drop falling into 'water was 
follo'wed from beginning to end. It was seen 
to excavate a perfectly spherical hollow many 
hundred times larger than itself, over the interior 
of which the original liquid of the drop was 
spread out as a very thin lining. Afterwards 
this is all swept together again, and the original 
drop emerges at the toj;) of a little column, 
which again descends and again rises. 

With larger drops falling from sufficient height 
the crater thrown up closes on account of the 
surface tension and forms a bubble, which may 
remain floating on the surface. Such a bubble 
is built in less than two-hundredths of a second- 
The big drops of a thunder-shower give rise xo 
bubbles built in tins way which often remain 
on the surface of a pool. 
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PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

A jJ^Ieetiiig of tlie Indian Section was held on 
Thursday, December loth, 1910, Sir William 
Lee-Wabner, G.C.S.I., presiding. 

The paper read was— 

THE TAJ MAHAL, AGRA, AND ITS RELA¬ 
TIONS TO INDIAN ARCHITECTURE. 

By Robert F. Chisholm, F.R.I.B.A., F.S.A. 

The Taj Mahal, situated in India on the left 
•hank of the River Jumna, a short distance from 
Agra, is, on account of its beauty and Costliness, 
one of the wonders of the world. It is the tomb 
of ^Ai'gamand Banu, the favourite wdfe of Shah 
Jahan, who constructed it in the year 1631. He 
himself passed away in 1658, and his remains 
He beside those of his queen. 

The plan and section show the form of the 
building and the general arrangements. The 
building stands on a platform 18 ft. high and 
313 ft. square with four minarets at the corners, 
each 133 ft. liigh. The building, which is 186 ft. 
square, with the corners cut oft', occupies the 
centre of the platform. 

The height of the fagade in the centre is nearly 
100 ft. above the leVel of the platform, w'hile the 
apex of the dome rises to nearly twice this height. 
The interior contains an octagonal chamber in 
the centre about 50 ft. across, with passages 
leading to four smaller chambers at the angles. 
The w^hole of tlie interior and exterior consists 
of pure w^hite marble inlaid with agate, blood¬ 
stone, jasper, black marble, and lapis-lazuli 
in that form of Florentine mosaic known as 
“ pietra dura.” 

This is ail the technical description of the 
tomb that I propose to give you, because my 
object in tliis paper is to show you wherein the 
secret of the great beauty of this monument lies, 
a beauty wiiieh is dependent not only on its 
immediate surroundings, hut on the state of 
the w^eather, the time of day, and even the 
artistic discernment of the beholder, w'hich may 
account in a great measure for the differences of 
opinion among visitors. Doubtless all buildings 
aie affected in the w^ay I have suggested, but 
when you understand the secret of the Taj jmu 
’^dll understand why this building is pre- 
eminiently so. 

The only two points to which I would call 
your attention just now are, first, the difference in 


the outlines of the great dome and the subordi¬ 
nate domes, and, secondly, the fact that no WTirk 
above the roof serves any useful purpose. 
Perhaps there is no building in -the w-hole 
wmrld which has received such extravagant 
praise from travellers, and no building in 
the wmrld of which pictures, photographs, and 
models convey so poor an idea, the reason 
being that the high position to which most 
travellers raise it is duo mox*e to its unique, 
almost magical appearance, than to either its 
architectural merits or to an appreciation of its , 
intrinsic value. In regard to its architectural 
merits, buildings can be found in India surpas¬ 
sing it in every direction: thus for size and bold¬ 
ness of construction the Taj falls far below the 
Gol GoinhezatBijapur. This building covers a 
square of 135 ft. 5 in.; Santa Sophia, at Constan¬ 
tinople covers a square of about 130ft.; St. Peter’s, 
at Rome, about 126 ft.; and Rt. Paul’s, London, 
95 ft. In wealth of intricate detail and great 
delicacy of finish it is surpassed by the Jain 
temple atDilwara, on Mount Abu, in Rajputana; 
in size, unity, and symmetiical arrangement 
by the great Jumna Musjid at Delhi; in con¬ 
structive skill by the ingenious doming of the *" 
mosque of Sher Shah in the old Kila at Delhi; 
in magnitude and extent by the great Sivite 
Temple of Madura, South India, and in strict 
conformity to the canons of pure arcliitcctural 
decoration by the Muntapum on the building 
known as Jehanghir’s Mahal at Agra and the 
Bir Bui at Fatchpur Sikri. 

I was expressing somewhat similar views to a 
lady friend who seemed to me to be indulging in 
rather extravagant i)raise of the building, when 
she said, I understand exactly what you mean, 
but go and see the building itself. I cannot explain 
it; it is unlike anything I have ever seen.” 
Thinking she was drawing on her imagination I 
mentioned the matter to a very prosaic male 
acquaintance, w'^ho astonished me by sajdng, 

Mrs. - is quite right 1 Go and see the 

building; it is ghostly ! ” I was in no way 
convinced; I had*seen photographs and models 
which did not justify such lavish praise. I 
merely wondered to myself, knowing its costli¬ 
ness, why intrinsic value should be so highly 
esteemed. In due course I visited Agra, not to 
see the Taj, hut to extend my acquaintance with 
the exquisite sandstone work of the older period. 

I was familiar with the fine examples to be found 
at Ahmedabad, Puttan, Dabhoi, and elsewhere, 
and I continued to regard the Taj as a costly 
jewel, exhibiting iii all its details the decline 
and not the zenith of Hindoo Saracenic art. I 
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surprised the guide I had engaged to take me 
about by the close attention I paid to the old red 
sandstone work, and my indifference to the costly 
gem which gleamed in the distance. After a few 
days, to the guide’s great rehef, I decided to 
^sit the Taj. We arrived at the entrance 
mosque a little before noon. I was so struck with 
the beauty of its interior that I forgot all about 
the Taj, when, crossing one of the openings 
which commanded a fuU view of it, the sunlit 
building itseff suddenly burst upon me—but that 
was surely not the Taj ! It was not a building 
at all. But wiiat was it ? A painted scene ? 
No. A model ? Yes, it must be a model; the 
real building was doubtless out of sight. What 
is that ? ” I asked the guide. “ The Taj,” he 
replied. I smiled incredulously. I was not to be 
taken in. 

Perhaps some of my hearers may have ob¬ 
served a curious illusion which occurs at sea if a 
boat is approaching from a distance ; the men 
who man the boat look like pigmies, and if 
nothing intervenes to express distance, and you 
watch continuously, the men remain pigmies until 
the cheated sense revolts, and the pigmies suddenly 
enlarge to fnil-sized men; to me personally, the 
illusion remains imtil the boat is quite close to 
the ship. Now in some such way I seemed to 
realise suddenly that what I took to be a model 
was a building of noble proportions, but this 
knowledge seemed to increase rather than to 
diminish the effect of mystery; it was truly, as 
my friend said, unlike anything I had ever seen— 
a translucent visionary object, part of the sun¬ 
bathed atmosphere, all-satisfying in its loveli¬ 
ness. For awhile I stood gazing in the simple 
enjoyment of the scene, then, as the sense of 
keen pleasure gave place to a sense of curiosity, 
I determined not to move forward one step until 
I had solved, at all events in part, the secret of 
this almost unnatural effect, and how' it came 
about. First, I observ^ed that all the shadows 
were in a very high key ; the Hghts on the dark 
foliage of the cypress trees were deeper than the 
deepest shadows on the building; again, the 
windows, which seemed at that distance simple 
frames, opened into comparatively light, not dark 
chambers, while the entrance doorway looked 
hke an ink-blot, seeming to mar the general 
harmony. I felt convinced that this effect was 
not intended, and looked for other biharmonious 
notes. These I soon found in the deep shadows 
of the subordinate cupolas on the roof. As my 
eyes became more critical, I detected the com¬ 
parative coldness of the shadows above the roof 
as compared with those below ; the shade of the 


great dome was grey, while the shadows of the 
recesses were of a warm amber colour. Every¬ 
thing above the parapet seemed cold and lifeless, 
while everything below sparkled in the brilliant 
sunshine, snggestmg tones^ of crimson, citron, 
green, and orange. Approaching the building, I 
found it to be in the centre of the large platform 
of white marble which cannot be seen from the 
entrance, but the roof, which was doubtless also 
intended to be of white marble, was covered with 
that dullest of all dull but useful materials, 
Portland cement—a deep-toned green-grey ! The 
difference in the effect seems to justify the belief 
that the roof was intended to throw back on to 
the dome the maximum amount of reflected light, 
just as the marble* platform on which the build¬ 
ing stands throws back the maximum of reflected 
light on the lower part. You will observe that the 
face of this platform, viewed from the gateway, 
appears to be part of the building, an in ten* 
tional illusion I believe, which adds to the general 
ethereal effect by the weakening of the shadows 
due to the distance between the foliage and the 
building. Examining the windows more closely, I 
found that the comparatively Hght appearance 
was due to a regular pattern of white marble vrhich 
acted as a white veil and could not be perceived 
at a distance. As cost was no object I cannot 
. help tliinking that if the effect produced was not 
intentional, the windows would have been filled 
by elaborate arabesqueing like the screen at 
Delhi or the Ahmeclabad Palm Window. Tracery 
of this kind would have had a much richer effect, 
but, of course, it would not have toned the open¬ 
ings to that delicate warm grey. I found also the 
intensely black spot (the entrance which really 
opened into the building) to be without a blind 
or chick, though the two metal rings intended to 
hold it were in the lintel of the door. Mr. 
Havell, in his essay on the Taj and its de¬ 
signers, published in the Nmeteenth Century and 
After, says that this opening was originally 
closed by silver doors. If this is true the 
door-hangings are probably in the frames stfll; 
the rings for the hanging of the chicks satisfied 
me, and I am sorry I did not look further. 
Again, the four corners of the building are 
cut off to a considerable extent to avoid the 
depth produced by simultaneous contrast. 
Lastly, the effect which would have been pro¬ 
duced by mouldings and sunk surfaces in this 
particular style is here produced by black 
marble inlay, so that the general appearance is 
not unlike lace, and at the first glance giv«s the 
effect more of a drawing than of a real building. 
It is difficult to imagine that the attempt to 
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secure the maximum o£ reflected light, the syste¬ 
matic heightening of all shadows on the fa 9 ade 
and dome, the avoidance of strong contrasts, and 
the provision for planting heavy foliage around 
and before the building, were all the result of 
accident rather than the systematic working 
out of an artistic idea, and still more difficult to 
understand how, if that idea originated with 
the architect of the building, it was not carried 
out consistently to the finish, instead of being 
stopped at the point where, owing to the deep 
blue of the zenith, the strongest reflected Hght 
..would be required. I do not intend by these 
remarks to disparage the architecture in any 
w’ay, I am quite read^' to admire the propor¬ 
tions, and to admit that the Taj would be a 
reniarkable building under any light and con¬ 
structed of SLiiy materials. What I desire to point 
out is that the startling ethereal appearance is 
not due to scholastic arcliitecture, and could 
hardly have originated in an architecturally- 
trained intelligence, for such an intelligence is 
antagonistic to this principle of subordination, 
and dehghts in producing brilliant contrasts; it 
is rather an artistic thought, the idea of an 
artist, a man who loved light and could divide it 
into a hundred shades ; a man who said to him¬ 
self, “ I have here practically an inexhaustible 
purse, the most lustrous mateiial the world can 
produce, and the brilliance of a tropical sun. 1 
will use my materials as I would paint a picture, 
subordinating all the deep shadows on the build¬ 
ing, so that it will appear ponderous yet cloud¬ 
like, rising like a dream-palace out of a garden 
consisting of the deepest foliage procurable.” 
The effect winch the building produces on the 
observer leaves the artist’s success beyond a 
doubt, for the man with the idea has portrayed 
materially the subtleties of pictorial values, 
which neither picture nor photograph can fix ; 
in fact, he did for this style of art what Shake¬ 
speare did for the drama of his day, and the Taj. 
will alw^ays be condemned or exalted inexact 
proportion to the perception of the idea. 

In order to see clearly that this building was 
the natural outcome of the arehitectime of the 
period we must glance at its history. 

The Moghul empiie, commencing with Babar 
in 1526, lasted till about 1707, a little less than 
200 years, and during this period a broad belt 
of the country from Lahore to Agra came under 
its immediate sphere of influence. It must be 
borne in miqd that when the Mohammedans 
conquered India they found in all parts of the 
a perfected art of architecture and groups 
‘ of workmen who were freely employed 


in all directions, and the Mohammedan ideas 
which filtered thi,ough these wnrkinen gave rise 
to that mixed form of art named by Mr. Fergussoii 
Hindoo-Saracenie, and if the zeal and energy 
the Hindoos threw into their 'work is any indi¬ 
cation of the state of their feelings, it is interest¬ 
ing to note the goodwill that seemed to exist 
between the two races. But there w-as another 
•influence at w’ork. The commercial relations Avith 
all the countries Avest of the Indus increased 
during this period, and in proportion as they 
increased the Hindoo element died out of the 
architecture, and, at the time the Taj w’as built, 
although the actual workmen were Hindoos the 
feeling and many of the forms w^ere impoi'ted 
from the Bosphorus or Persia. We may con¬ 
veniently divide the architecture of this period 
into three classes—first, the pure sandstone 
work; secondly, sandstone and marble mixed; 
and, thirdly, pure marble. In architecture the 
Hindoo disliked the arch as much as the Greek 
did; both seem to have felt instinctively that 
an arch always embodies the self-destructive 
element; an arch is, as it were, always awuke ” 
and never for one moment forgets to exert a 
thrust. In pure Hindoo art apening.s are 
bridged by corbelling, and it is to the strict 
adherence to this principle that we ow’e the great 
semse of repose which their architecture convoys. 
I will show you the general evolution. [Worked 
out on the blackboard,] 

Perhaps the most beautiful and intricate style 
of corbelling is to be found at Dabhoi^ in his 
Highness the Gaikwar's dominions; as it would 
take too^long to work this out on the black¬ 
board, I have sketched a slide. You see how 
each corbel supports a column, the column’s 
support strings ending in another corbel, and 
the spaces between are strutted by panels on 
Avhich deities are represented. The same hatred 
of thrust and cross-strain exhibits itself in their 
domes, Avhich are of low curvature on the 
exterior. First, the corners were corbelled out 
to form an octagonal figure, then stone beams 
Avere laid alternately square and diagonal until 
the space Avas small enough for a single stone. 

It is hardly necessary to point out that this 
style has its limitations; its halls of a thousand 
columns simply meant that the space required 
necessitated a thousand, points of support. But 
■with the Mohammedans came the demand for 
greater clear space and greater height, and the 
consequent introduction of the arch and the 
true dome. The Hindoo builder never assimi¬ 
lated the arch; indeed, when, used as a con¬ 
structive feature, its lines were ignored and its 
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decoration had no sympathy with the joints of 
the work. The arch Avould be constructed as 
an arch, but the lines of ornamentation accen¬ 
tuated paiielHng. It wb.b not so, however, with 
the dome. From the first the}'' seem to have 
grasped the fact that, unlike the arch, the self¬ 
destructive element is under control, that each 
ring of a dome properly tied in exerts no outward 
thrust; hence, under Mohammedan inflnence, 
the dome-builders of India attained a mastery 
o\'er this form unknown and seemingly unappre¬ 
ciated by the builders of the Western world. 

You will observe that if it is required to cover 
a square area by a dome, the section from corner 
to corner presents a very different aspectfroin that 
of the section parallel with the sides, as the corners 
are Avholly unsupported. The methods adopted 
for supporting the superincumbent mass at the 
angles differ in different' st^ies and different 
countries; perhaps the most beautiful and 
stable was that adopted generally by the Central 
India do me-builders. This method may be 
described as the intersection of tw'O squares 
within the larger square in such a w'ay as to 
leave a true octagon in the centre. This was 
further I'educed by a figiue of sixteen sides 
before passing to the round. An arch is then 
throwm from 1 to 2, 2 to 3, 3 to 4, and 4 to 1. 
Each of (these arches is thus intersected in two 
points. The interior view is very beautiful. 
Y’ou may get a faint idea of w’hat it looks like 
from the photograph of a Bijapur dome. If 
an embroidered cloth is throwm over the eye ” 
the inteiior effect is very beautiful, and the 
echo destroyed. A dome constructed of stone 
can be cramped and dowelled ring by ring, but 
W'hen constructed of brick, the stability depends 
a good deal on the strength of the mortar. 
The great dome at Bijapur has cracked into 
lobes, and each lobe rests against its opposite 
neighbour in perfect equilibrium. 

The dome of . the Taj starts at once from the 
octagon, and is closed practically at the roof level, 
so that all work above the roof is merely for show. 
These domes seem to have been bxiilt without 
centres. Scaffolding and centring in India is 
formed of bamboos tied tc^ether with coir rope, 
and the form of the arch on the top is made up of 
brick laid in clay and brought to the correct 
form with that material. No centre of this 
description could stand continuous heavy rain. 
Consequently the size of a dome, if supported 
during construction on a centre of this kind, 
w^ould be limited by the amount of work which 
could be done during the dry months (d one 
yean Ai Golcpnda I nPMoed among tombs 


that the last to be built had a very elongated 
appearance. Going inside to ascertain the cause, 

I found that it was not a true dome at all. 
The builders w^ere evidently working on tradition; 
they had feebly turned in the top until their 
hearts failed them. Then they had boldly trussed 
the upper part and left the truss in. 

You will understand, wiieii I show you a speci¬ 
men of the pure Hindoo-Saracenic in sandstone, 
how the introduction of the arch revolutionised 
the reposeful feeling of the art. Here is a view of 
the Muntapuiii on Jehangir’s Mahal in the fort 
at Agra. Although it is called Jehangir’s Mahal, 
Mr. Fergusson puts the date of its construction 
much earlier, and I quite agree with him. I also 
show' you a view^ of the Bir Bui in the same pure 
style. Tlie most beautiful specimen of the second 
group, w'here marble is freely mixed with sand¬ 
stone, is the famous gateway of the mosque 
at Fatehpur Sikii. The highest architectural 
authorities, among wiiom I may mention Mr. 
Phene Spiers and 3Ir. »Iames Fergusson, regard 
this gateway as one of the most perfect archi¬ 
tectural achievements in the whole of India. 
Yon will observe here that the arch is the 
dominant form, and that every Hindoo detail is 
modified, more or less, to suit Mohammedan 
and even Western tastes. In the third, or 
entirely marble group, of wiiich the Moli Musjid 
or Pearl Mosque is a good specimen, structural 
propriety has given place to extreme elegance. 
The little kiosks which formerly crowned an 
angle, a minaret or a spiral staircase, have 
become attenuated ornaments ; the arches a 
series of cusps cut in an apparent solid; the 
columns, pieces of pannelled walling; the capitals 
and bases, mere stiings; and the elaborately- 
consoled cornice, a plain curved feature. The 
carving generally is in that Byzantine style of 
art which was imported from the shores of the 
Bosphorus, doubtless modified as it journeyed 
eastwards through the countries w'est of the 
Indus. 

This cursory glance at the architectural 
development which extended over three-quarters 
of a century shows that although the workmen 
always were, and indeed are now, mostly Hindoos, 
the style w'as gradually tempered by Western 
ideas, and that at the time the Taj wras built the 
Hindoo spidt had almost passed away. The 
general arrangement of a central dome with 
four smaller domes at the angles is similar to 
that found in Humaymi’s tomb in old .BelM. 
Mr. Fergusson says of this tomb in his hist^sry 
of Indian - architecture:—Its plan is in 
/that afterwards adopted at the Taj 
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used here without the depth and poetry of that 
celebrated building ... It is so very unlike 
anything else that Akbar built that it is hardly 
possible it could have been designed by him. 
It has not even the picturesque boldness of the 
earlier Pathans’ tombs, and, in fact, looks more 
like buildings a century at least more modern 
than it is.” Now HumawiTs tomb is said to 
have been commenced by Humayun's widow 
in 1530, and a century later brings us to Shah 
Jahan, the builder of the Taj. 

In Fanshawe's “ Delhi, Past and Present ” 
Humayun’s tomb is said to have been built by 
Akbar, commenced in 1556 and finished about 
1569. A careful examination of the tomb itself, 
h(jy’ever, shows two distinct periods. The part 
first constructed by Akbar—the ‘central dome 
and the fayades—seems to have been overlaid 
at a much more recent date, wdiile the part 
finished last by x4kbar, the small domes and 
cupolas on the roof, have been allow'ed to remain 
as Akbar finished them. In order to bring out 
this fact more clearly I have made a sketch of 
the tomb as I tliink it was originally finished. 
Obseive .that the o})en j)arapet, which sur¬ 
mounted ail buildings up to the end of Akbar’s 
reign, bas become a flat inlay of wliite marble on 
a plain piece of walling. It is a parapet no longer, 
but a pictorial inlay of w^hite marble, actually 
tunied down at the angles like a picture-frame, 
apparently to preserve continuity between the 
upper and lower cornices, an impropriety which, 
I feel certain, no architect of Akbar’s period would 
■have been guilty of. The great central dome has 
the di‘um corbelled out to support the overlay 
of white marble, w^hich seems to have been 
spread all over the original ■work so thickly that 
it buries the usual floral centre and the metal 
finial up to the top of the lower member, and it 
is curious to note that the jointing of the marble 
is exactly similar to that adopted on the Taj, a 
broad and narrow course alternating. The two 
small domelets would end the facade in this style, 
the parapet, as in the Fatehpur Sikri gateway, 
ending at about the limit of the cornice, but the 
applied work is made to run out further and 
return the parapet verticaUy down, as I before 
mentioned, to meet and continue the parapet on 
the lower level.’ This overlay alters all the pro¬ 
portions of the facade, and I think it will be 
conceded, when due a Uowance is made for a very 
small imperfect sketch, that the restoration I 
have attempted is infinitely more like the spirit 
^Akbar’s work than the photograph of the build- 
, wit is. A careful examination of the building 

itself would set these conjectures at rest. The 


matter is of little importance now, Avcrc it not 
that this building furnished the plan and general 
arrangements of the Taj, and the two buildings 
have this remarkable aflfinity: hotli exhibit two 
distinct periods in the principal features, the 
fa 9 ade and the central dome being of one 
period, and the small domes of another. In 
Humayun’s tomb the older visible parts, the 
four small domes—naturally the last parts to have 
been constructed—are much earlier in style than 
the main dome and fagade, the first parts to 
have been finished; the four small domes on the 
Taj, also the last part to have been constructed, 
likewise show an earlier date, or, at all events, a 
return to w'hat w^oukl be considered an older 
form of art. 

I am afraid'this is a little confusing, but I can 
make my meaning clearer by taldng refuge in 
conjecture. It is as if the man with the idea had 
been allowed to experiment with white marble 
in Shah Jahan’s time on Humayun’s tomb, and 
that while he worked, the idea of the Taj grew 
and became perfected ; that he worked only on 
tiiose features which he intended the Taj to 
possess—the great dome and the fagade. That 
a successor, knowing Humayun’s tomb to be 
his source of inspiration, but not understanding 
the principle on which his predecessor worked, 
constructed the four smaller domes and the 
lighthouse-looking minarets at the angles of the 
platform after the man with the idea loft. The 
building would not suffer, in my opinion, if these 
small domes were removed; as I have pointed 
out, they serve no useful purpose whatever; the 
outline would gain in simplicity and the roof, 
if covered with white marble, would make the 
great dome a more ethereal object than it is now. 
In that water-colour drawing you will see what 
I conceive to have been the intention of the man 
with the idea, and although no drawing can 
convey the effect of the building, a comparison 
with the photographs of the building reveals to 
my mind no sense of lack of, but a distinct gain 
in, simplicity and repose. 

I have endeavoured to show by this somewhat 
prosaic, dissection that the unique appearance 
of the Taj Mahal arises from a studied and syste¬ 
matic sj^stem of heightening the deep shadows 
and avoiding all those 'black patches which 
destroy a sense of distance. I have endeavoured 
to show you that its architectural lines were the 
natural outcome of the styles which preceded it, 
and that the foreign influence is no stronger in 
this building than in other works constructed 
during this period; that the startling effect of 
the Taj is due to the studied control of light and 
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shadow to produce what one might almost term 
a scenic effect in opposition to that produced by 
ordinary architectural practice, and I also think 
this effect largely dependent on the extent and 
quality of the foliage in the surrounding garden, 
and that the first glimpse of the building should 
always be from the entrance gateway 'vvith the 
sun or the moon in the zenith. That this effect 
is in the majority of cases unexpected and 
startling is beyond question. 

Br. Leitner, in this room not many years ago, 
speaking of the Taj, compared it to a piece of 
lace work. “It appeared,” said he, “with its 
dark background of foliage to float in the air, it 
was more like a dream than a reality.” Bishop 
. Heber said it was the conception of giants carried 
out by goldsmiths. The late Sh W. W. Hunter 
described it to me as '‘a stupendous jewel—^not a 
building at all! ” But perhaps the best descrip¬ 
tion is that given by Sir Frederick Treves, one of 
the most recent travellers. “ Everyone,” he says, 
“who visits Argamand Banu’s tomb for the first 
time approaches it vith curiosity, tinged pro¬ 
bably by a faint disposition to be hostile. So 
much has been wiitten about this w^onderful 
building, so much rhapsody has been la\dshed 
upon it that there is some suspicion of over¬ 
praise. The claim that it is the most beautiful 
biiilding in the world is a claim that many at 
once resent. Its outlines are familiar enough 
from pictures and models, and it may be that 
they hardly warrant unrestricted ecstasy. Tire 
visitor proposes to himself to put sentiment 
aside and review the building critically . . . 
to submit it to a common-sense inspection, for 
he is inclined to believe the Taj Mahal to be a 
much overrated monument. He has, indeed, 
already imagined liimself on his return home 
giving to his friends evidence of his originality 
by asserting that as for the Taj he sees nothing 
in it . . . With the first sight of the Taj Mahal 
there comes only a sense of indefinable pleasure, 
it is no mere feeling of admiration, still less of 
amazement. No mere delight in a splendid 
building, because it does not impress one as a 
building. There is a sudden vision, and with 
it a sudden sense of ineffable satisfaction, as if in 
the place of a marble dome the garden had 
been filled with divine music. All intended 
criticism is forgotten; there is nothing that 
appeals to the judgment or that suggests the 
weighing of opinions. There is merely a something 
that touches the finest sense of what is tender, 
beautiful, and lovable~a white cloud, luminous, 
intangible, translucent! The secret of the 
beauty of the Taj Mahal lies in the great arched 


recesses or vaulted alcoves wliieh burrow deep 
into the bodj^ of the building. These are throb¬ 
bing vith sensitive shadows, and they give the 
impression that the onlooker can see into the 
very heart of this gentle palace as one would 
gaze into the heart of a yellow rose, where 
leaf by leaf the tints become deeper, warmer 
and more living. There is ever a sense of some¬ 
thing half hidden and half revealed of a tender¬ 
ness which has deeper depths ! . . . It is this 
abiding suggestion which makes the peculiar 
gloiy of the Taj a glory wlrich is beyond the 
reach of any picture or any model. To many 
the Taj will be the most beautiful building in 
the woi'ld, while there must be few who would 
not acknowledge that it is the most loveable 
monument that has ever been erected.” If 
architecture compared vdth mere building ?s 
really the compensation which man offers to his 
fellows for i*obbing them of so much of God’s 
fair work as each building blots out, the sins 
of the man who inspires such praise as this, 
must surely be forgiven. Who the man was 
matters very little; indeed, for all that, it 
might have been a woman ! But whoever it 
was, receives the gratitude of countless admii'ers. 

It seems to me that a paper like tliis, though 
dealing however slightly with one of the most 
glorious periods of Indian art introduced by 
a conquering race, would hardly be complete 
without some , allusion to ourselves as the 
present ruling power. Englishmen are ever ready 
to point out the shortcomings of their own 
brothers and sisters, and I have heard most 
unfavourable comments made about the awdul 
mess we have made generally with the arts in 
India. I thmk perhaps as regards the industrial 
arts a true bm may be found against us, and 
yet even here, the natives of India themselves 
have been the greatest sinners. W'e tempted 
them with commercialism, it is true, but they 
show’ed no disposition to avoid the diet, and a 
w^alk through the vrealthier quarters of the 
principal cities will show that many of them 
gorged themselves. A large and earnest band 
of ladies and gentlemen have devoted them¬ 
selves to the problem of conserving the native 
industrial arts of India, and the GoA^ernment 
have always been ready to assist, them in 
every way, but the questions—what is there 
to conserve ? where is it to be fomid ? and 
how can it be conserved ? are not easily 
answered. When, however, we turn from this 
to a more extended view, and see the railways, 
roads, canals, iiTigation works, 'lighthonsee, 
bridges, and other public works which 
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fitty years’ rule have given to the countrx", we 
may rest contented that we have done more 
for the general advancement of the brotherhood 
of man, than if we had built a palace in every 
city, and a Taj in every talook. 

■ When we narrow the field of view to archi¬ 
tecture alone, the real scope of this paper, I 
trust I can show you specimens of art con¬ 
structed during the past fifty years of which 
no country need be ashamed, and these are by 
no means the best specimens of architecture to 
be foimd, but the best specimens of w'hich I 
could obtain photographs. ■ Before showing you 
these, however, I must, in justice to the Indian 
W'Orkmen, explain that the labour procurable is 
of a highly intelhgcnt order. In the ’sixties I 
s#t some ordinary stonemasons to design and 
execute granite capitals. I merelj^ gave each a 
block of granite about 4-ioot cube, wdth instruc¬ 
tions to work from a square abacus to a round 
column. By the kindness and courtesy of Sir 
Arthtir Lawley I am enabled to show you these 
three specimens of the result. 

Individually w'e may differ as to the direction 
in wliich the art of architecture should move. 
We may tliink the issue of standard designs a 
little overdone; that a country covering twenty 
degrees of latitude, with seacoast, table-lands, 
and altitudes attaining twelve or fourteen 
thousand feet, demand a closer study of local 
conditions ; we may regret that medical laws— 
chiefly made in Germany—may have restricted 
the output of hospitals, schools, and asylums, 
but when we look at the aetnal results of our 
fifty years’ rule, I think, w'hen you see the types 
of only a few specimens, you wiU agree with me 
that we have every reason to congratulate our¬ 
selves. 

[Here the author show'ed a series of slides 
illustrating buildings erected in India during the 
past fifty years.] 

In conclusion, I should like to offer some 
remarks on the futui’e of Anglo-Indian art in 
India, but—and this is a great, great but^ 
architecture in India, and, indeed, throughout 
the world, is entering on an entmely new’ phase, 
for that great potentate, ferro-concrete, has been 
enthroned, and his reign will be a long one. 
I am a great believer in the unity of ideas. 
The human body is composed chiefly of bones, 
flesh, and skin. If we put for these materials, 
steel, concrete, 'and porcelain, w-e would seem 
,.to have arrived at the ultimate of aU sound 
W, durable construction, but the adornment of 
pich a combination is infinite, and will demand 
> Mte exertase of a new sense of fitness. In 


what directions the ferro-concrete art will be 
developed, it is impossible to say. I behevc 
myself we are on the ove of a much more 
beautiful form of permanent building than the 
world has yet seen, for the capabilities of the 
new^ material seem absolutely inexhaustible— 
limitless. 


DISOaSSIOE. 

The Chaiiivax remarked that no country.in the 
world lent itself so generously to good architecture 
as India. In its varied scenery of stupendous 
mountains, far-reaching sun-lit plains, deep forest 
gloom, valleys, some clothed with bright crops, 
others buried in the seclusion of rocks and trees, 
placid, broad rolling streams, cascades and surging 
torrents, the builder could find every sotting he 
desired to express his temper and moral feeling in 
devotional or memorial work. Nature was equally 
lavish in every accessory, while for many months 
a cloudless sky showed to the best advantage the 
work of man. Some beasts of the forest such as 
elephants were models of strength, while others as 
the deer and antelopes were models of delicacy and 
gentleness. Vegetation offered the sculptor a 
wealth of beauty in the bamboo clump, the lilies. 
that lay on the laps of lakes and pools, or the , 
orchids which draped the trees in the jungle. 
Perns of every size and texture, and flowers of 
varied hue carpeted the ground, while in strength 
and luxuriance of foliage the teak and the mango 
respectively could not be rivalled. For suggestions 
of colour where could such sunsets, rainbow tints, 
or frowning tempests be witnessed as those of 
India? The birds of the air built nests of every 
subtlety of protection and grace of construction. 
With all these models, the national character, if 
one might ever apply so generic a phrase to 
anything in India, gave a particular impulse and 
direction to her architecture. Centuries of civil 
war and invasions, and the selfish neglect of her 
rulers, previous to the establishment of British 
rule, in failing to offer any resistance to famine, 
floods, disease, or other natural enemies of man¬ 
kind, had ingrained in the peoples of India a sense 
of resignation, patience, self-denial, and a feeling 
of the irresistible omnipotence of God. Perhaps 
the same cause accounted for too ready an ac¬ 
quiescence in deception and unreality which affected 
both the choice of material and the execution of 
design, and, as the Chief Engineer in Mysore had 
lately remarked, introduced a slackness into the 
work of the builders. No doubt national sufferings 
as well as the enervating climate were opposed to 
the development of strength and'^the impulse to 
action which so characterised the Norman, But 
the spirit of religion, sometimes, it must be con¬ 
fessed, degenerating into superstition, moved on 
the face of Indian society, and shed its light and 
inspiration upon the whole field of architecture, 
Hravidian, Hindu, and Mohammedan. For build¬ 
ing material Nature had supplied the wants of the 
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Indian with no niggardly hand in the Porbandar 
granite, the rich red sandstone, marble, and 
glittering agates, gems and jasper. 

It must be confessed that in domestic architec¬ 
ture the conditions of Indian life had offered an 
easy option, and encouraged a low standard of 
comfort. Another influence in the same direction 
was the want of a sense of the dignity of human 
life. The inasses of the people dwelt in the most 
squalid hovels, and even the well-to-do gentry 
lived in ill-ventilated, untidy premises, without 
a thought for sanitary conditions or pleasing 
effect. When the State built lines for its soldiers, 
police, or the numerous dependents of a ruling 
chief, little regard was paid to reasonable com¬ 
fort and none to architectural effect. The 
palaces of the Rajas themselves, with few excep¬ 
tions, displayed no taste, and supplied none of the 
adornments or comforts which natural pride of 
high position and public opinion demanded in 
European countries. 

It was in its devotional and monumental work 
and not in domestic architecture that the heart of 
India was touched, and made a serious endeavour 
to express its ideals in stone. And as the Hindu 
religion differed fundamentally from the Moham¬ 
medan, the difference asserted itself in their 
temples and monuments, just as it did in their 
customs and habits of life. The Hindu character 
exhibited itself in exuberant fancy, patient if 
mechanical labour, and meticulous detail, too 
often losing touch with the central idea which 
the architect intended to express. Fergusson con¬ 
stantly repeats his criticism of the Tiruvalur 
Temple near Madras, in his descriptions of other 
Hindu buildings: “We may be astonished at the 
elaboration and evidence of labour, but as an 
architectural design it is altogether detestable.” 
Even the ordinary sightseer could not help being 
bewildered at the majority of Hindu temples. If 
you look at a Norman building you realise strength, 
or at a revivalist cathedral beauty, or at a Greek 
Parthenon wdsdom. In the Hindu temple the 
^ details distract your attention, and frequently you 
cannot see the forest for the trees. You can form 
no idea of what the architect intended. There is 
no central idea, no harmony, and no self-control. 
There is not even a dedication of the work to a 
single one of the great Hindu gods, neither unity 
of worship nor unity of design. The parts are 
overloaded with numerous idols, and where Nature 
has been drawn on to supply the models, the most 
incongruous beasts, birds, and vegetation have 
been thrown together in a mass— e.g,, elephants 
borne aloft on the heads of puny men, pouring 
from their trunks streams of water on the divinity 
seated on a lotus. 

Mohammedan architecture speaks with a more 
certain sound, proclaiming the unity of God, 
banishing aU likeness of man or creature from the 
surfage of the stone, subordinating all details to 
the central idea, and laying at the feet' of the 
departed soul or of the Creator the gfand^t 


tribute w'hich heart, hand, and eye can conceive 
and execute. In this respect the Taj Mahal stands 
supreme. This grand triumph of the architect’s 
art was still building when the drowning of his 
friend King, in crossing the sea from Chester to 
Ireland, inspired and moved Milton to pour out 
his soul in Lyeidas. The inimitable hand which 
built the monument in stone to the Mumtaz Mahal 
(exalted of the palace), wife of the Emperor Shah 
Jahan, was not less poetical than the master of 
melody, John Milton, while the work of the former 
is free from the incongruities marshalled together 
as fellow-mouruers in Lyeidas. All the thoughts 
which can comfort the human soul in the presence 
of conquering death are expressed on the buildings 
on the bank of the Jumna, which rise in silence a 
mile and a half distant from the clang and pomp 
of the busy fortress of Agra—rest, hope, beauty 
and eternity. Mr, Chisholm, from the architect^ 
knowledge, had told them how material and construc¬ 
tion lend peace and rest to the great mausoleum 
with its softened light. The environment heightens 
the effect of the builder’s art. The numerous up¬ 
lifted pinnacles, as well as the dome pointing 
heavenwards, tell us of assured hope. Beauty is 
expressed not merely in every detail, but stamped 
on the whole design and its execution, the parts 
being subordinated, to the whole, the decoration 
exquisite and yet subdued and controlled; while 
the solidity of the material and the pure marble 
platform, with the stream Rowing by in its cease¬ 
less course, until time shall be no more, remind 
the spectator of eternity. Night succeeds day, and 
the lamps of heaven Rash with softened light on 
the waters of the Jumna, and still the beauty of 
the monument is not impaired; nay, it is rather 
increased by the starry firmament and silver sky. 
Truly, one feels with Shelley—whose tribute to 
Keats in his “Adonais” is the most beautiful 
monument in British verse—as one thinks of the 
emperor’s wife resting peacefully beneath the 
dome— 

“ She is a portion of the loveliness, 

Which once she made more lovely.” 

Or, again, that the soul of the Mumtaz Mahal, as 

“The soul of Adonais like a star 

Beacons from the abode where the eternals are.” 

Happilyi the Taj does not speak only to the 
architect, nor only to the Mohammedan. Ifc 
appeals straight to the heart of all who see it, 
as no other building in the world appeals; ani 
Indian architecture has enriched the inhabifeed 
universe, and. proved that the highest ideals and 
dreams of human genius can be expressed in stone 
as weU as verse. The thanks of the Society were 
due to Mr. Chisholm for helping them to realise 
why the Taj exercised so potent an infiuence on all 
who beheld it. ^ 

Sir Geobgb Bibbwooo said I feel I must 
. a part in the discussion, having joinal ^r WilJiiaiJj 
Lee-Warner in insisting on M?:. Chisholm favouriug 
iihe Indian Section of the Royal Society of Arts 
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the paper that has held oar gratified and grate¬ 
ful attention daring the past hour. Mr. Ghisholm 
is an architect of marked ability and skill; and 
of extensive knowledge, at first hand, of the 
historical building styles of India, combined with 
an exceptional insight of the merits of Indian art, 
and an enthusiasm for it as sane and discriminant 
as it is spontaneous and stimulating; and those 
among ns who know Mr. Chisholm personally 
well foreknew how completely he would carry the 
present meeting wdth him in his clear and con¬ 
vincing technical descriptions of the material 
features of the so-called Taj Mahal, and his subtle 
analysis of the sources in those features of some¬ 
thing of its irresistible and incontestable charm 
for all whose eyes have once been quickened by 
the pure and faultless apparition of it to a true 
and, for many of us, a passionate sense of its 
tucomparable spiritual beauty. 

But I hesitate to speak on an architectural 
subject, for not only is architecture a department 
of fine art but of high applied science also, and, 

■ alike as fine art and civil engineering, it is entirely 
beyond the range of my responsible criticisms, 
limited as they are to the subjects of applied art, 
that is the arts and crafts, otherwise the industrial 
arts. To express this in a metaphor,—I dare not 
look up into the face of the blue-eyed Maid,” and 
only bow down myself humbly to the fair latchet 
of the straps of her sandals; and all my life long 
my responsible interest in the so-called Taj ISIahal 
has been in its mosaics and other decorative details. 

But before I pass to these, let me say in 
explanation of the point of view from which I 
approach such questions, that, in my opinion, 
what we differentiate as Saracenic art has really 
little to do with the Saracens. None of the 
Semitic races ever invented a building style that 
could be classed as architecture, i.c., architecture 
regarded as a fine art; and no tribe of pure Arabs 
has ever shown inventive ability even in the practice 
of the applied arts. The Assyrians and the 
Babylonians, like the other Semitic races, betray a 
keen appreciation of the sumptuary applied arts, 
in their clothing and jewellery, their furniture 
and the embeUishment of their palaces, their 
armour and horse trappings, and chariots, etc. 
But their building style never rises beyond civil 
engineering; and it is almost certain that their 
applied arts were derived from the aboriginal 
Turanian populations of Anterior Asia, such as the 
Akkads and Hittites, peoples apparently allied to the 
Chinese and Japanese. Passing to the Jews, we 
know that the so-called “ City of David ”—^really a 
fortressr-and “Solomon’s Temple,” and the Palaces 
of David and Solomon, and “ the House that is in 
^Lebanon,” were all built, and decorated, and fur¬ 
nished throughout, by carpenters and masons, and 
other handicraftsmen sent down to King David 
and his son Solomon, by Hiram, King of Tyre, 
expressly for the purpose of erecting these buildings; 
all of which is set out and in, great detail in 
"ihe Biblical “Books of Sanmeh” and “Books 


of Kings ”: and these handicraftsmen were all 
mongrel Turanians, cognate with the Hittites 
of Syria and the Akkadians of Mesopotamia [cf. 

1 Ohron. iv. 14, “ the valley of (Canaanite) crafts¬ 
men ”]; this going far to explain why the restora¬ 
tions of the House that is in Lebanon,” given by 
scholarly and learned European architects, so 
closely recall the photographs shown here last 
year by Mr. J. Claude White of the alpine 
palaces, fortresses, and monasteries of Bhutan 
and Sikkim, and Thibet. As for the Saracens, 
they never of their own initiative raised a 
single building that could be called architectural. 
Their Kaaha itself, the cynosure of pan-Islam, was .. 
built by a Greek, and its very name is Greek, 
Kv^os^ “ a cube.” To this day all the so-called 
“ arabesque ” embroideries produced in Egypt are 
the work of Greeks [cf. Acts xix. 24, Demetrius, 
“a silversmith,” and 2 Timothy ii. 14, Alexander 
“the coppersmith”]. The fact is, the Saracens 
wherever they went on their ever-victorious way, 
like the Assyrians and Babylonians before them 
[cf. 2 "Kings xiv. IG, Jeremiah xxiv. 1], kidnapped 
and employed the local handicraftsmen of the 
countries they subdued to do all their artistic 
work for them, in architecture, furniture, clothing, 
armoury, etc. These were Greeks, or Hellenised 
Egyptians, Syrians, and Persians [Aryans, like the 
Greeks themselves]; only these Greeks had to 
adopt their designs to the uses, the manners and 
customs, and above all to the rigorously mono¬ 
theistic religious prejudices of their Muslim con¬ 
querors. It was in this way that the Byzantine art 
of Northern Africa and Anterior Asia was gradually 
transformed into what we call “ Saracenic Art ”: 
its first, full, and felicitous inflorescence being seen 
in the “ mosque ” of Old Cairo; and later in the , 
“mosque,” now the Cathedral of Cordova; and/ 

* later still in the Cathedral of St. Sophia, now the? 
great “ mosque ” of Constantinople. Similarly, tho 
Islamite Pathans, Mongols, etc., on subjugating^ 
Hindustan and the Dakhan, largely employed alike 
Persians and Hindus in the construction of the 
palaces and tombs requisitioned by them; and so 
sprung up all over India such types of Indo- 
Saracenio art as the Masjkl* at Peshawur, the 
columns of it reproducing those of the Mosque of 
St..Sophia; the Pathan tombs of Old Delhi; and 
the Moti Masjid of Delhi; the Masjid at Mandu 
in Malwa ; the Jami Masjid afc Bijapur; and the 
Musallai a “ small ” masjid at Golconda. 

Going into details, the “Taj Mahal” of Anglo- 
Indians is quite wrongly so called. Taj means a 
diadem, the comb of a cock, and. mahal, an abode, 
a seraglio, a district, and faj mahal, a royal 


*The word rnasjtd means “place of prostration,” i.e., 
“ of prayer,” and in the mouth of the Spaniards became 
mezqiiita^ and of the neighbouring French mosqiUe, and in 
English mouths, across the Channel, “mosk,” and later 
“ mosque.’* 

t refers to the “sniall” mats, or carpets, used by 

Muslims a " prie Dieu," The other terms for these small 
mats are sajyfiEMff, meaning place of “prostration,” andjai 
“ pla(.*e of prayer,” 
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kingdom, a queen, etc. But here,las the European 
designation of the sepulchre of the dearly-beloved 
and loving Queen of the Mo(n)gol Emperor Shah 
Jahan, Argamaud'Banu Begum, it is simply the 
clipped and corrupted Anglo-Indian form of her 
imperial title of Mumtaz Mahal. As to the 
plexed question of the “ Taj Mahal ” being a 
building, the consideration to bear in mind is that 
it is not a palace, nor place of habitation of any 
sort, but simply a tahut^^ or ‘‘ coffin ” on its 
catafalqned bier, and “ a tomb,” a sepulchered— 
an ‘"honoured” tomb, and a Mausoleum, or 
magnificent “ tomb,” enclosing its two sarcophagi 
. and two cenotaphs under one dome. Its type is to 
be found in the taziahs [literally, “ consolations ’ 
or model catafalques representing the tombs of 
Hasan and Husain at Karbela, carried by the 
Shiah Muslims of India and Persia in the soleniiial 
procession of the !Muharram. If this is kept in 
view, the airy, fairy lightness, and elegance, and 
sweet, and winsome grace of the “Taj Mahal,” 
become, in my opinion, less inexplicable, if we 
must insist in penetrating into the magistery of its 
fascinations. 

As to the cypress trees enshrouding it, I believe 
they were planted long after the date of Shah 
Jahan, and that the platform of the Taj was 
originally laid out with perennially dowering beds of 
the “ African marigold.” The complementary fiush 
on the white marble building from them, under a 
clear blue sky, w'ould ha've been a delicate terra¬ 
cotta pink; and may not that have been what 
Shah Jahan, or his sympathetic architect, pre¬ 
cisely intended ? The scarlet geraniums that now 
carpet the garden are in execrable “post-impres¬ 
sionist” taste, and must reflect a faint purplish 
grey from the building. I think there is true artistic 
insight in ]\Ir. HavelTs suggestion that any door 
that may have once been placed in the entrance to 
the Taj must have been of silver. But I cannot 
recall an actual closing door at the entrance to any 
Moslem tahut in India. 

Of the more eflective features of “ The Taj ” 
are its minarets, among the loveliest in all Islam; 
and the minaret is the’ one original feature the 
Saracens contributed to architecture; and it would 
be worth enquiring into its origins—in “the 
highest heaven of invention ” ! In spirituality of 
effect it equals the Christian spire; and both 
possibly originated in the instinct alike of Chris¬ 
tendom and Islam to raise man up into the heaven 

of heavens, as opposed to the Heathen instinct_ 

and I often feel the happier instinct—of bringing 
the high gods down into the common daily life of 
mankind. Then as to the concrete laid on the roof 
below the dome; it is a dreadful solecism; and I 
can hardly believe it to have been put there by 
Shah Jahan, or his inspired architect: and could it 
not be over flagged with Jeypore marble ? 

Lastly—of such details—I have always believed 
that the peaceful and consoling impression pro- 


* This is the same word as the Hebrew fedaA, “aark,” as 
applied (Exddus ii. 3) to Koah’s Ai*k. 


duced on its beholders by the “Taj Mahal,” is not 
only due to the exceeding beauty and comeliness 
of its architecture, that at a glance satisfies your 
artistic sensibilities, and presents nothing to 
irritate and condemn, but in part also,—at least 
in the deep religious feeling it engenders,—to the 
touching associations of its conception, and the 
purpose it serves, as an everlasting memorial of 
the undying devotion of Shah Jahan and the 
Mumtaz Mahal to each other. Nothing out¬ 
lasts to the end of the record of humanity hut 
its pathos; and in all history there are no human 
instances more pathetic than the scene anclcircum-, 
stances of the death-bed of the great Akbar, and 
the love of Shah Jahan and the Mumtaz Mahal 
for one another, and his consummate commemora¬ 
tion of their ineflaceable affection. He was 
absolutely faithful to her for the twenty years 
of their unclouded and unsullied married life!*, 
she bore him the while nearly a score of children ; 
and he remained faithful to her memory aU. the 
years he survived her; and the splendid and 
enchanting tomb wherein, to the awed awakening 
of the last trumpet, he sleeps beside her, took twenty 
years to complete and perfect to something of the 
measure of his measureless passion for her. That 
I believe to be the inmost secret in every manly 
and womanly heart of the eoigmatic, incommuni¬ 
cable magic of the Mausoleum of the peerless 
Argamaud Banu' Begum, the ^lumtaz Mahal, and 
her “ blameless Polixenes,” the magnificent minded 
Shah Jahan. Our unbounded thanks are due to 
Mr. Chisholm for the simple, lucid, and sym¬ 
pathetic manner in, which he has demonstrated bo 
us the fine artistry of the shrine that embalms 
both their fragrant hearts as in one and the same 
exquisite and enduring reliquary“ An eternal 
[arcliiteotural] excellency, and a [spiritual and 
aesthetic] joy for evermore.” 

Sir Steuaet Colvin Baylby, G.G.S.I,, said the 
only excuse he had for addressing the meeting was 
that he was an old friend of Mr. Chisholm. It was 
just about half a century ago that he first made the 
author’s acquaintance at Patna, when he, being a 
Philistine, had not the least perception of the dis¬ 
tinction and honourable position to which Mr. Chis¬ 
holm would attain. They were both young in those 
days, and used to laugh—occasionally to laugh at 
their seniors—and although he would not say that 
Mr. Chisholm was irreverent, he had just that touch 
of irreverence which made for originality in an 
artist, and which enabled him to see for himself 
and teach others to see without consulting thb 
books. That touch of originality could be seen 
not only in the paper but throughout all Mr. 
Chisholm’s works on the Taj, He was not content 
with what others saw in the Taj, He must ex¬ 
amine for himself, and having seen its glamour he 
must discover the secret of it, the character of it§ 
divergence from other Mogul architecture. Wha^he 
(the speaker) thought the, audience had to thank the 
author for most was the explanation he had giveo 
of the Taj. Hitherto they had always worshipped 
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the Taj as an unknown god, but Mr. Chisliolm liad 
now given a reason for their faith. Up to the 
present time the Taj had always been spoken of as 
dream in marble”; Mr. Chisholm had shown 
that the dream came through the ivory gate. 
Shakespeare wrote that Queen Mab was the pro¬ 
pounder of dreams. Evidently Mr. Chisholm had 
had Queen Mab to explain the Taj to him, and 
he had put that explanation into the paper. 
He (Sir Steuarfc Bayley) was sure he spoke for all 
pu-esent when he said, they w’ere immensely 
indebted to Mr. Chisholm not only for the trouble 
and skill which he had taken in preparing the 
paper, but for enabling them to understand it. 

On the motion of the CHAiRMAif, a* vote of thanks 
was accorded to Mr. Chisholm, and the" meeting 
terminated. 


Mr. E. B. Havell WTitesMr. Chisholm’s paper 
raises so many points and contains so many 
ingenious suggestions that it is difficult to deal 
with it within a reasonable compass. I am glad, 
in the first place, that he has not attempted to 
revive the old Anglo-Indian legend that the Taj was 
designed by an Italian adventurer at Shah lahan’s 
court. That superstition takes a long time in 
dying, hut some day, when it is decently buried, I 
hope w'e shall give it a monument in ferro-concrete 
as beautiful as that which Indian architects raised 
to Argamand Begum. 

Mr. Chisholm seems to suffer from a conflict 
between his artistic feeling and his architectural 
conscience. As an artist he is constrained to 
admire the Taj with a whole heart; as an architect 
he is inclined to damn it with faint praise. I con¬ 
fess I am no more able to understand Mr. Chis¬ 
holm’s distinction between art and architecture 
than I can appreciate Sir George Bird wood’s dis¬ 
tinction betw^een “ fine ” art and “ decorative ” art. 

. The designer of the Taj was no doubt a great artist, 
but I cannot agree that he was lacking in archi¬ 
tectural intelligence because he did not aim at 
producing the brilliant contrasts of ordinary 
architectural convention. The Taj was not an 
ordinary building with a utilitarian purpose; it 
was a monument to a beautiful woman and an 
nrchitectnral symbol of womanly beauty. All 
ATogul art, dowm to the time of Burangzlh, was 
inspired by Hindu idealism, and I have not the 
least doubt that the designers of the Taj meant the 
main building to represent Argamand Begum her- 
self, and the garden in which it was placed to be 
the Garden of Paradise, according to the beautiful 
, symbolism often seen in Persian carpets and painting. 
' I fully agree with Mr. Chisholm that, in the 
present condition of the Taj and its surroundings, 
there is some jarring note which conflicts with the 
harmonious intention of the original plan, but I 
■do not think that he has indicated the right way 
! oi resolving the discord. Looking at the section 
el l!he main building, and the limited area of the 
roof, it .would be easy to prove mathematically that 
, substitution of the , original marble for the 


present Portland cement would have no appreciable 
effect on the shadows of the domes, as seen from 
below; and, looking at the plan, I am at a loss to 
understand why Mr. Chisholm should think that 
the four smaller domes, or kiosks, surmounting the 
four small chambers, or chapels, at the angles of 
the building, and the four minarets at the corners 
of the platform, are not part of the original design. 

I fail to find the disharmony he points out, either 
in the smaller domes or in the minarets; probably 
Mr. Chisholm would not wish to he taken seriously 
in suggesting their removal. We might have an 
agitation started in India for the removal of the 
cupolas of St. Paul’s Cathedral or the towers of 
York Minster. 

The discord wjiich exists at pr.-Tsseut is not, I 
think, to be found in of the building, but 

in the surroundings of it. The original formal 
garden, planned in accordance with Persian and 
Indian ideas, was an integral part of one great 
design, and when it was remodelled according to 
the ideas of an English landscape gardener, totally 
ignorant of Eastern syinbolism, we seriously 
’marred the artistic unity -of the whole original 
conception, and produced, a ■ disharmony, or want 
of co-ordination in dilferejnt parts of the archi¬ 
tectural composition, by blocking out with great 
masses of heavy foliage different parts essentially 
related to one another. Biecently an attempt has 
been made to improve thiia garden in this respect, 
but not, I think, with mr'ch success; in fact, the 
wrong alignment chosen f;or the cypress trees will, 
before many years, causey a serious disfigurement 
to the main view of tb,e Taj itself, as I tried to 
show in an article T contributed to Hoinu* and 
Garden, in x\pril 190i«5. If we could conceive a 
formal garden on its origmial lines, as perfect in 
art and beautiful in symboli sm as an old Persian 
carpet, spread oub ’in front cSf the monument, we 
should still see the Taj Mahal fair and flawless 
as its creators made it. \ 

CANTOR LECTUR.fS. 

INDUSTRIAL PYEOM^^TEY. 

By Charles R. Darling, A.E.C.bb.I., F.I.C. 

Lecture III.—Delivered December Wi, 1910. 
Resist.\nce Pyrometers. 

W'heu a wire composed of a single melfcal is 
heated, the resistance offered to the passage of 
a current of electricity is increased; and this 
augmentation of resistance continues as the 
temperature rises. Certain alloys, however, 
are practically unchang . in their resistance 
when heated; and some actually show a 
diminution, a property shared by carbon, 
which permits the electric current ib pass 
more freely when hot than when cold. To 
demonstrate this point experimentally, we have 



Janimry 6, 1911. 


JOUENAL OF THE EOYAL SOCIETY OF ARTS. 


181 


here a piece of iron wire coiii^led iii3 with two 
cells and an ammeter, which measures the 
current x>assing through the circuit. On placing 
a burner beneath the wire, a large diminution 
in the cuiTent is indicated by the ammeter; 
but on remoTing the flame, and allowing the 
wire to cool, the current is restored to its 
former value. If, instead of iron, I use a piece 
of constantan (a cox^per-niclvel alloy), heating 
makes little difference to the current; whilst 
with carbon the current is observed to increase. 
IVe thus gather that the greatest increase in 
resistance is manifested by xnire metals, and 
this will guide us in axixilying the jihenomenon 
to the measurement of high temperatures. 

The first pyrometer based on this jirojjerty of 
Xnire metals was devised by Sir W. Siemens in 
1871. The metal used was xflatinum; and we 
may here note that all the exacting proj)erties 
demanded of the metals used in a thermo¬ 
electric pjTometer for high temperatures, and 
fulfilled by platinum and allied metals, are in 
this instance of even greater importance. For, 
w’hereas the stmtching of the wires, causing a 
diminution in diameter, -would not affect a 
thermal junction, the resistance of the wire 
would be seriously altered, varying, as it does, 
inversely as the area of cr-oss-seotion. The 
same remarks apx)ly to thinning caused by 
oxidation or corrosion; and no good result can 
be secured unless the metal used remains com- 
j)letely unchanged in internal physical structure 
and external dimensions. No ordinary metal 
will fulfil these conditions 'above a red heat 
•except xDlatinum, which, chosen by Siemens, 
has remained ever since the only metal used in 
resistance jpyrometers. In order to measure the 
resistance when in use, Siemens emx)loyed a 
device hi which the current from a battery 
divided through a standard resistance and a 
voltameter on one side, and the x) 3 Tometer and 
another voltameter on the other. The current 
in each branch was determined from the 
quantity of gas liberated in the attached 
voltameter; and as the resistance in each 
section would vary inversely as the current, 
the resistance of the pjTometer could be deter¬ 
mined. This method, although highly in¬ 
genious, was far too complicated ever to be 
welcomed in the workshop, and was replaced 
by a method of resistance measurement in¬ 
volving the use of a differential galvanometer. 
The principle of this method will be understood 
by reference to the diagram. A current from a 
battery B is divided into two branches, one 
containing the adjustable resistance R and one 


coil of the galvanometer, and the other tlie 
XijTometer P and the reverse coil. The galvano¬ 
meter is W’ound so that both coils have an equal 
resistance, and with equal current exert the 
same xiull on the magnet, but in opposite 
directions. When the current x)re]3onderates in 
one of the branches, the needle will move; but 
when equality’ is established in both circuits 
the needle will remain at rest. This condition 
is attained by adjusting R, and as equality of 
current in eacli half of the circuit indicates that 
each jiossesses the same resistance, R will then 
be equal to P. With the instrument thus made 
Siemens, a table was x)rovided ff6m which 
the temperature could be read off; the value' 
for known resistances given in the table having 
been determined comx)arison with the 
scale. Some of these pju’ometers are still in use. 

The most concise method of measuring 
resistances, however, is furnished by the ar¬ 
rangement known as Wheatstone’s bridge. In 
the diagram, B is a batteiy, G a sensitive, 
galvanometer, a and 6 are fixed, known re¬ 
sistances, d is an adjustable resistance, and x, 
the unknown. When d is varied until no 
deflection is shown the galvanometer, the 
resistances in the four arms are so related that 
f- = from which the value of a? is readily 
obtained. When this method is applied to 
ipyrometers, it is customaiy to make a equal to 
&, when X —in this case the pyrometer—has a 
resistance equal to d. This method of measure¬ 
ment was ado]pted in the later forms of Siemens’ 
XDjTOineters, and is now generally employed b}' 
.other makers. 

The earlier form of Siemens’ pyrometer con¬ 
sisted of a coil of xDlatinum wound on porcelain, 
encased in an iron tube as a j)rotection from the 
furnace gases. It was found, after a time, that 
the platinmn had undergone ‘ a considerable 
change, the zero resistance rising lo per cent, 
after repeated heating and cooling. This result 
was sufficient to discredit the method from an 
industrial standx)oint, and for some years no 
further progress was made. Finallj^, however, 
the firm of Siemens and Co. largely overcame 
this difficulty by winding the platinum on a rod 
of sjrecial fireclaj^, and packing the space 
between the wire and the outer case with 
magnesia; the trouble having been causedf 
in the main, b^" furnace gases which penetrated 
the hot iron sheath and altered the physical ,, 
character of the platinum so as to affect its 
resistance; which alteration is prevented^by 
the presence of the magnesia. The Siemens;; 
resistance pyrometer is. still made in this form. 
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The present success of the resistance pyro¬ 
meter, however, is largely due to the researches 
of Callendar and Griffiths, who proved that 
under proper conditions the instrument could 
be made to gme concordant readings, and 
was susceptible of a far greater degree of 
accuracy than the thermo-electric method. By 
careful comparison with the gas scale, these 
observers proved that the relation betw’een the 
resistance of platinum and its temperature 
could be expressed by a formula which, over a 
wide range, would not lead to a greater error 
than C. 

Before proceeding to discuss this formula and 
its axjplication, w’e will consider the possibilities 
of the resistance method with respect to the 
limits of accuracy. It is found, by experiment, 
that a piece of platinum wire which has a 
resistance of 2*6 ohms at 0^ C., rises to the 
value 8*6 ohms at 100^ C., an increase of 
1 ohm. Assuming this increase to be uniform, 
the rise per degree is 0*01 ohm. Now this 
quantity is easily measured by the YVheatstone 
bridge method, using instruments that are 
suited to a w’orkshop ; hence a difference of 
I'-’C. may be detected. With a larger battery 
pow’er, and a more sensitive galvanometer, 0*001 
ohm can be measured, corresponding, in the in¬ 
stance given, to a rise of C. I illustrate this 
sensitiveness by accurately coimterpoising on 
this electric balance—as Wheatstone’s bridge 
is sometimes tei*med—a piece of platinum wire. 
When the spot of light is at rest the resistance 
is correctly adjusted; and now, by simply 
breathing on the *\vire, its resistance is suffi¬ 
ciently altered to send the spot of light flying 
along the scale. There is no single thermal 
junction which, when breathed upon, w’ill give 
such a tangible result, and the great point in 
favour of the resistance method—^that of greater 
delicacy—is thus conspicuously showm. 

I have just made the assumption that the 
increase in the resistance of platinum is uniform, 
and that if w'e commence with 2*6 ohms every 
degree rise in temperature would add Yho of an 
ohm. If this were correct, 4*6 ohms would 
correspond to 200° C,; 10*6 ohms to 800° C.; 
and so on. But when *we test this matter by 
reference to our accepted standard, the gas scale, 
we find that the assumption is erroneous. We 
have been trusting the thin ice of extrapolation, 
and, as usual, the confidence has been mis¬ 
placed. The work of Callendar and Griffiths, 
ho\^ever, has shown that a definite relation 
exists between the values we have just assumed 
; and the correct temperatures on the gas scale, - 


so that by the aid of a formula the one may be 
converted into the other. ■ If we indicate by 
the degrees calculated on the assumption of 
uniform increase of resistance, and by t the 
true temperature on the gas scale, the relation 
between them is expressed by the formula 





I 

100 ( ’ 


where S is a constant depending on the purity of 
the platinum, and generally has a value about 
1*5. By inserting values in this formula, a 
table may be prepared from which the trne 
temperature represented by the values calculated 
from resistance measurements may he read off. 
A few comparative numbers, calculated from 
this formula, are given in the table, the value 
of b being 1 * 5 :— 


Temperatures ealeulated by 
assumiug imiforni increase 
of resistance. 

200 

300 

500 

700 

900 

1100 


True teuiperatures 
on gas scale 
(Deg. C.). 

203*1 

309*8 

584*9 

779*4 

1049*4 

1355*0 


It will be noticed that' the difference betw’een 
the readings increases rapidly as the tempera¬ 
ture rises, and amounts to 255° at a true or gas 
scale temperature of 1355° C. 

Having thus aiwed at an accurate method 
of calibration, -we may now proceed to examine 
the practical forms of instruments used at the 
present time. In the resistance pyrometers 
made by the Cambridge Scientific Instrument 
Company, the platinum wire is wound on a mica 
frame, and is connected by leads to a pair of 
terminals at the head. As these leads would 
alter in resistance on heating, a pair of exactly 
similar leads are also inserted, connected 
to another pair of terminals at the head, and 
are made to oppose the ordinary leads in the 
measuring arrangement, whereby the altering 
resistance of the pyrometer leads is rendered 
inoperative. The platinum is protected from 
furnace gases by surrounding the coil and leads 
w^th a porcelain tube. Fig. 9 shows a pyro¬ 
meter of this pattern. In the Siemens resis¬ 
tance pyrometer, the wire is wound on a special 
fireclay and is preserved from damage by sur¬ 
rounding with magnesia and encasing in an iron 
tube, a single compensating lead being employed, 
joined up in the measuring device so as to 
cancel the variation in the ordinary leads. In 
America the Leeds-Northrup Company mnd 
the platinum on lava instead of mica, and in 
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some eases use a differential galvanometer 
method to measure the resistance. 

It is necessary, in industrial practice, that 
direct temperature readings on the gas scale 
should be obtained on the indicator, and in 
modern instruments this end is achieved in 
various ways. In the Siemens indicator an 
arm, moving round a dial, carries a tapping-key 
and on the edge of the dial is wound a wdre 
resistance. The arm is moved round and the 
key tapped until no deflection is detected on the 
galvcinometer mounted in the centre of the dial. 


drum, and introduces a gi'eater or less resis¬ 
tance in the arm of the bridge opposed to 
the pyrometer. A battery is brought into the 
circuit by the aid of a tapiiing-key, and the 
drum is turned until, on depressing the key, no 
deflection is noted on the galvanometer. The 
temperatm'e may then be read off by noting the 
reading on a paper scale wound round the drum, 
a fixed pointer indicating the figure. The whole 
arrangement is contained in a single box for 
portability. These indicators are shown in 
Figs. 10 and 11. 



Fro. 9.—REsiST.ixcE Pyrometer. 

(Made by the Cambridge Scientific Instrument 
Company.) 

A pointer on the tapping-key then indicates the 
corresponding temperature by its position on 
the dial, and the measuring process is thus 
reduced to its simplest form. , In Whipple’s 
indicator, which also works on the Wheatstone 
bridge principle, the adjustable resistance is 
wound round a drum, and is operated by a 
handle connected to a screwed spindle which 
passes through a nut- Rotating the , handle 
therefore imparts a spiral movement, to the 


It will be observed that in both these indi¬ 
cators an experimentaTadjustment is necessary, 
which, although simple in character, takes up 
time and requires a moderate degree of intelli¬ 
gence to conduct properly. This drawback has 
not yet been completely overcome; but in the 
indicator i^ade by Paul (Fig. 12), a series of 
step-resistances are provided, each representing 
an increase of 100" C. in the temperp-ture of the 
pyrometer. The galvanometer scale is divided 
up so as to represent single degrees, up to IDO ; 
and the procedure is to introduce the step- 
resistances until the pointer swings freely on, 
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the scalej when the hundreds are read oh* from 
the steps a-nd the units from the scale. In the 
latest form of this indicator the movement is 
electrically controlled, and is practically auto¬ 
matic. The Leeds-Northrup indicator .works 
on the same principle, a voltmeter, however, 



Pig. 11.— Whipple’s Indigatoe. 


replacing the more fragile galvanometer, and 
current from mains being employed to secure a 
sensitive indication, thus combining strength 
with accuracy. Both these instruments will 
indicate a fixed temperature without any 
manipulation, and in following a changing 
temperature it is only necessary to introduce 
another step as occasion requires. Both employ 
the differential method of resistance measure¬ 
ment. 

We will now examine the possibilities of the 
finished instrument in industrial practice. The 
limit of temperature at which a resistance pyro¬ 
meter may be continuously used is 1,000^^ C.; 
if this be exceeded for any length of time the 
resistance of the platinum is permanently 
altered, and the readings are thereby rendered 
erroneous. Below 1,000® C-, however, it is 
possible to secure a more exact reading than 
Cfm be obtained by the thermo-electric method; 
but , this advantage is more apparent than real. 
In most cases it is not possible to control the 


temperature of a furnace to within less tJian 13® C.; 
and in such instances no advantage is secured 
by attempting to read to 1®C. Under special 
circumstances, where a high degree of accuracy 
is procurable and desirable, the resistance 
pyrometer is unrivalled for temperatures below 
1,000° C. There are no errors to creep in 
analagous to those arising from alterations in 
the temperature of the cold junction of a 
thermo-electric pyrometer, and leads of any 
length may be used, provided the compensating 
leads are identical. On the other hand, the 
indications are not automatic, nor can the 
principle be easily applied to making an instal¬ 
lation worked from a central ofhce, owing to the 
difficulty of making each pyrometer of exactly 
equal resistance. In addition, the cost is 
greater than that of a thermo-electric outfit, 
and repairs are more difficult to execute. 
Hence the tendency is to emplqy the resistance 
pyrometer for very accurate work at moderately 
high temperatures, under conditions which 
demand a precision not to be obtained by the 
thermo-electric inetliod. I show by the aid of 
slides several examples of the successful use of 
resistance pyrometers in the hot-air mains 
of blast-furnaces, biscuit-kilns for pottery, and 
annealing and tempering furnaces for the treat¬ 
ment of steel. 

The first successful recorder for use witli a 
resistance pyrometer was deviseil by Professor 
Callendar. In principle, this recorder (^ig. 18) 
consists of an arrangement by which the adjust¬ 
ing resistance in a Wheatstone bridge circuit is 
automatically made to equal that of the pyro¬ 
meter by the movement of a slider over the 



Fig. 12.—Haeeis’s Indicatoe. 
(Made by R. W. Paul.) 


resistance, a pen being carried by the sliding- 
piece which marks a graduated paper. The only 
part of ,a Wheatstone bridge circuit which 
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moves when the resistances are not adjusted 
is the galvanometer; and when the resistance 
introduced is greater than that being measured, 
the moving part of the galvanometer turns in 
one direction, and when less in the opposite 
direction. In Callendar’s recorder a moving- 
coil galvanometer is used, and a boom attached 
to the coil is made to complete an electric 
circuit "when the coil twists to the right, and 
another circuit when the coil turns to the leR. 
The result in either case is to set in motion a 
mechanism which moves the slider along the 
resistance opposed to the pyrometer, the move¬ 
ment being to right or left according to the 
direction in which the galvanometer boom has 
moved, as the two mechanisms actuate the 
slider in opposite directions. When a balance 
is restored, the galvanometer boom will take up 
a central position, free of both contacts, and the 
sliding-piece will then be at rest. The paper in 
contact with the pen is wound on a drum, and 
made to rotate at a known rate by internal 
clockw'ork. If the slider carrying the pen 
remained at rest, a straight line W’ould be 
traced on the paper, w’hilst movements due to 
fluctuations of temperature—and therefore of 
resistance—in the pyrometer will cause the 
X)en to move to the right or left, thus drawing 
a sinuous line on the chart from which the 
temperature at any time may be deduced. 
Two slides are now shown to illustrate the 
utility of this recorder; in the first, the com¬ 
parative merits of two stokers, who had 
instructions to keep a furnace at a given 
temiDerature, are clearly shown, together 
with the exact times when the furnace was 
neglected; and in the second slide w^e have a 
record of the heating and cooling of a piece 
of steel, on which the recaleseence point is 
cleaily shown, temshing a guide to the sub¬ 
sequent treatment of the steel for the purpose 
intended. 

It wdil be readily understood that the 
Callendar recorder contains, of necessity, 
mechanism of a delicate character, and requires 
careful handling. The galvanometer boom has 
to be relied upon to make a certain contact so 
as to complete the circuit which actuates the 
mechanisms; but the force with which the 
boom is pressed against the contact-surface is 
very small indeed, being due to the axial twist 
of the coil to which the boom is attached. 
Dr. Northrup, of Philadelphia, has recently 
designed a recorder in which this difficulty is. 
overcome in the manner indicated in the 
diagram. The galvanometer boom G moves, 


beneath two blocks of silver, A mid B, separated 
by a thin strip of ivory. Beneath the boom is 
a silver block C, which is lifted by clockwork 
at stated intervals, so as to squeeze the boom 
between the upper and lower blocks. If the 
end of the boom be beneath A, the cii'cuit E 
is completed, and actuates a meelianism which 
moves a pen along the adjusting resistance so 
as to restore the balance; if beneath B the 
circuit F is completed, and the pen moves in 
the o]pposite direction. If in a central position, 
as will be the case when the opposing resis¬ 
tance is equal to that of the pyrometer, the 



Fig. 13.—Gallendae’s Recorder. 


boom will be pressed against the ivory, and 
neither circuit wiU be completed. In this 
recorder a differential galvanometer is used 
in preference to a Wheatstone bridge arrange-, 
ment; but certain incidental difficulties remain 
to be overcome before the instrument is 
available for comfnercial use. Under the 
special conditions prevailing in a laboratory 
this recorder has already yielded excellent 
results. 

In the hands of modern instrument makers, 
the resistance pyrometer, like the thermy^- 
el^ctric, has been converted from a crude and 
unreliable instrument to one of great utiii% 
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and accuracy. Yet all p^Torneters which are 
kept permanently at high temperatures, and 
especially at any point above 1,000° C., undergo 
deterioration in the course of time. Even for 
occasional readings, when specially made for 
the purpose, the highest reading obtainable is 
the melting point of platinum, 1,753° C.— 
a temperature often exceeded in modern in¬ 
dustrial operations. Evidently it would be 
an advantage if correct readings could be 
secured by means of an mstrument, no part 
of which need be placed in the furnace, and 
which would be capable of measuring more 
exalted temperatures than is possible when 
pyrometers of the types previously described 
are used. Fortunately, modern scientific dis¬ 
coveries have enabled such instruments to be 
placed at our disposal, and they will form 
the subject of the fourth and concluding 
lecture. 

[The following instruments were exhibited:— 

Eesistance pyrometers by Messrs. Siemens 
Bros, & Co., B. W. Paul, and the Cambridge 
Scientific Instrument Company, together with 
indicators for the same. 

A Callendar recorder by the Cambridge 
Scientific Instrument Company.] 


FIRST ANNUAL REPORT OF THE 
PORT OF LONDON. 

The appearance of the first Annual Eeport of the 
new Port of London Authority is an event of more 
than ordinary interest. It was nearly eleven years 
ago that the increasing difficulties and complexities 
surrounding the ever-growing business of the Port 
brought home to the public with irresistible force 
and conviction the need of a general consolidated 
body or authority to overtake the functions 
properly attaching to a mass of well-defihed duties 
and responsibilities. As is well known, a Eoyal 
Commission was the immediate outcome, and 
though enquiries of this character are sometimes 
unfairly criticised, it speaks well for this particular 
Commission that it conducted its investigations in 
a thoroughly business-like and practical spirit. 
In the short space of two years it had agreed 
upon a unanimous Beport, which in its essentials 
was found to commend itself to the common- 
sense of Parliament and the public. Though 
the recommendations were naturally of a very 
voluminous character, involving as they did the 
transfer of great departments and undertakings 
from quasi - private hands to one public 
body, the initial requirement was, of course, 
th§ constitution of tins central amalgamated 
authority. 

The Fort of London Authority consists of fewer 


members than originally contemplated by the 
Royal Commission. It comprises thirty members 
in aU, the Chairman being Lord Devonporb (for¬ 
merly Sir Hudson E. Kearley, Bart.). Ten of these 
are “ appointed” and nineteen “ elected ” members, 
but as a matter of practical convenience the elected 
members were appointed by the Board of Trade, 
after consultation with persons and bodies having 
knowledge and experience of trade or shipping 
in the Port. This was done in consequence of 
the inconvenience and delay that would have 
attended the preliminary organisation of the 
electoral machinery at the very outset of 
afiairs. 

One of the chief steps was the transfer of the " 
undertakings of the three dock companies, viz., the 
London and India, Surrey Commercial, and ^ilill- 
wall Dock Companies, the stock of which constituted 
a total of £22,362,859, bearing interest amounting 
to £802,993 per annum. This new Port stock 
was officially quoted on the Stock Exchange on 
June 25th, 1909. Another undertaking trans¬ 
ferred to the Authority was the Watermen’s 
Company, whose incorporation dates back from 
1827, and had actually originated in a guild 
dating from early in the sixteenth century. 
This company had for many generations exer¬ 
cised, under various Acts, the monopoly of the 
navigation of the river. 

One important measure connected with the 
launching of the new Authority has been the en¬ 
abling them to levy rates on river-borne goods 
entering London. This method of raising revenue 
for the purposes of the Port is, of course, an innova¬ 
tion in the case of London, being apparently framed 
on the precedent of Liverpool. To guard against its 
operating as an enhancement of prices, it is pro¬ 
vided that the receipts from this impost must not 
exceed one-thousandth part of the aggregate value 
of the foreign goods imported and exported, or 
one three-thousandth part of goods imported or 
exported in vessels which do not .go into any of 
the docks. The detailed schedule of rates was, 
under the authority of the Board of Trade, sub¬ 
mitted to Lord St. Aldwyn, who held a public 
enquiry for the purpose of settling these rates on 
an equitable basis. A minor but important 
function of the Authority is concerned with the 
licensing or registration of craft, barges, boats and 
tugs, which hitherto, while enjoying exceptional 
privileges under what is known as ‘‘free-water 
conditions,” have made but little, if any, contri¬ 
bution to the revenue of the Thames Conser¬ 
vancy or the dock mrdertakings. The estimated 
annual yield of these rates is about £13,000 per 
annum. 

The total net tonnage of vessels that entered and 
cleared with cargoes and in ballast from and to 
foreign countries, British possessions and coastwise, 
at the Port of London during the year 1909, was 
, 35,151,7,99 , tons as compared with 33,768,599 tons 
during the year 1908. 

The value of the total imports and exports 
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excluding coastwise goods) of the United Kingdom 
and the six principal ports was as follows:— 


U. Kingdom . 
London 
Liverpool . 
HuU . . , 

Manchester 
Southampton 
Glasgow . 


loas. 

£1,049,681,008 

304,869,133 

282,439,334 

61,555,005 

40,403,763 

38,157,776 

41,695,383 


1900. 

£1,094,230,123 

322,614,363 

298,217,839 

66,672,983 

43,508,069 

42,116,457 

41,238,867 


Among the principal goods warehoused by the 
Authority are grain, timber, wool, frozen meat, 
tobacco, sugar, tea, wines, and spirits. The land- 
' ings of grain for warehousing imported into 
London during £he year ending March 31st last, 
showed an mcrease over those of the previous 
twelve months, the increase being mainly from 
Russia and Australia, the shipments from the 
United States and the Argentine showing a decrease. 
A large expansion is observable in the Importations 
of Soya beans from Manchurian and Japanese ports. 
Timber showed an increase of about 180,000 tons, 
soft wood having risen while hard wood fell off, 
owing to shortage in the shipments of mahogany. 
Wool reached the Port in larger quantities, but 
there was a decrease in the number of hales sold 
in the London market, owing to larger sales having 
taken place in the Colonies, leading to direct 
shipments thence to the manufacturing districts. 
The frozen and chilled meat importations into 
London were 297,000 tons, of which about 45 per 
. cent, was dealt with by the Authority. The whole 
of the tobacco warehoused iu London is stored 
with the Authority, and the stock, on March 31st 
last, was 17,204 tons. 

There is a vast amount of work in the way of 
developments and improvements which has been 
imposed upon the Authority by Parliament, and 
which will have to be carried out as soon as the 
new sources of revenue recently sanctioned are 
available. The evils complained of include in¬ 
sufficient depth of water in the docks, preventing 
the largest ships from using the Port, and causing 
loss and inconvenience by the detention of cargo 
to those frequenting it. Complaints are also rife 
of want of adequate dry-docking facilities, and of 
greater depth and width of the river channels to 
ensure freedom of ingress and egress to and from 
the docks, wharves, and discharging berths in the 
river. As for the dock properties and premises— 
these were generally found to be in want of proper 
repair, and to effect this will cost, so it is estimated, 
about £735,611. Of this a small proportion of 
£70,000 only has been put in hand, the remainder 
being reserved for future expenditure. 

The maintenance of the river channels is 
essential to the existence of the Port. A navigable 
channel 1,000 ft. wide and 30 ft, deep at low water 
spring tides between Tilbury and the open sea was 
undertaken in 1907, and during the year ended 
March last, over two mhlion cubic yards of material 
were raised. Progress is being made with thd 
further deepening of the river to,the same extent 


(30 ft.) as far as the Royal Albert Dock, and 
thence to London Bridge in gradually shallowing 
sections. For this purpose additional, and costly 
dredging plant will be required. 

One of the most interesting incidents connected 
with the Authority is the grant to them by King 
Edward YII. of special armorial ensigns in which 
His late Majesty’s own arms have been incorporated 
with those of King Edward 11., in whose reign the 
Port of London was first opened. These ensigns 
have also been used for the purposes of the Common 
Seal of the Authorit 3 ^ 


HOME INDUSTRIES. 

Milling Accidents^ and the Eight Hours Act ,— 
The Hultoii Pit tragedy has served, among other 
things, to direct attention to the growing frequency 
of mining accidents. For fifty years the average** 
mortality from accidents among our underground 
workers fell continuously. It fell from 5,149 to 
1,411 per million persons employed underground, 
and the rate in the case of explosions fell from 
1,280 in 1851-5 to 108 in 1896-1900. But during 
the last six or seven \'ears the rate has been going 
up again, both as to accidents in general and 
explosions in particular. 1909 was the worst since 
1896, the general rate having risen from 1,348 to 
1,621; and the explosion rate from 20 to 272. 
In 1910 both rates showed further advance. What 
is the explanation of this very disquieting change ? 
In his presidential address at the Scottish IMiners’ 
Federation, Mr. Snellie referred to the increase of 
accidents, which he described as very alarming, 
but ventured upon no explanation. The Times 
suggests that the last Workmen’s Compensation 
Act has something to do with the increase in 
accidents. ‘Tt fosters carelessness, as the men 
are much less eager than they otherwise would 
be to avoid accidents in the first instance.” But 
it is a rather far-fetched argument that the certainty 
of compensation leads to carelessness. Do men 
risk death more freely for being insured ? Is the 
railway traveller who takes out an insurance ticket 
for the journey less anxious to avoid accident than 
his fellow-travellers ? A much more plausible .ex¬ 
planation is suggested by Mr. T. Good, who argues 
that the explanation is to be found in the Eight 
Hours Act. His contention is that this Act brings 
into existence whole combination of factors 
that add to the dangers of the miner’s naturally 
dangerous occupation.” It imptoses uniform hours 
and conditions upon an industry in which both 
natural and economic circumstances vary widely 
between district and district, and even between 
mine and mine. And as with the pits and the 
business, so with the miners. The young man is 
able and willing to rush. The aged man is content 
, to take his time. But the eight hours law treats 
all alike —“ it sets nature, economies, and men alike 
at defiance.” Under it “ speeding up ’’willbecome 
a fine art in many mines. Already our miners are 
complaining that the owners are not only intro- 
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ducing dangerous new appliances and speeding up 
the work in every way possible, but that in order 
to maintain output they are employing additional 
hands who have not been used to mining and are 
thus a source of danger. And then the miners 
themselves, to counterbalance as far as possible the 
reduction of their earning time, i^ay less attention 
to bar-setting, propping, and other precautions. 
^Moreover, the Act tends to oust the elderly work¬ 
men. The Act encourages mine-managers to get 
rid of their old men, who are slovr, and employ 
vigorous young men in their place, and this means 
a gradual substitution of inexperienced and reck¬ 
less men for experienced and cautious men, “ The 
loss of the elderly pitman—the loss of his caution, 
watchfulness and advice—will be an incalculable 
loss. The Eight Hours Act not only puts a big 
premium on speeding up, it places experience at a 
big discount.” It may be objected that the Eight 
Hours Act cannot be wholly responsible for the 
increase in mining accidents, since that increase 
has been going on for six or seven years, and the 
Act Was only passed in 1909, hut it is a reasonable 
conclusion from the evidence that the Act has had 
a good deal to do with the acceleration. 

Eailway Accidents ,—The terrible accident to the 
Hidland Scotch express at Hawes Junction invites 
the enquiry whether more may not be done to 
lessen the chances of collision. It is impossible 
to eliminate the personal element. The most 
careful of men are liable to error, and error in a 
signal may mean, as at Hawes Junction, an appall¬ 
ing calamity. It is suggested—the suggestion is 
always made after a railway accident due to 
defective signalling—that there ought always to be 
two men in the signal-box, because both are not 
likely to forget the same thing at the same time. 
To that it is replied that two men have a divided 
responsibility, unless there is work for two and 
each attends to his own, and that if they have a 
divided responsibility, and there is really work for 
only one at any given moment, one may be doing 
the work and the other looking on, or not even 
doing that. The mischief is usually done in a few 
seconds, and who is going to guarantee, year in 
and year out, the alert attention of the second 
man? Such guarantee is impossible, but the 
objection is not conclusive. It may be possible to 
lessen risk, though not entirely to eliminate it. 
Many ‘‘ boxes” are in isolated and lonely positions; 
any man is liable at any moment to lapse of 
memory or to illness, and the great responsibility 
of direct signalling ought not to be dependent 
upon the avoidance of human fallibility. But the 
best check upon human failure is to be found in 
automatic precautions^ and it is not easy to see 
how such accidents as the-one at Hawes Junction 
could occur if the lock-and-hlock ” system were 
general, for under this system , it is practically 
impossible for two trains, or engines, to be on any 
of ^he sections into which the line is divided at 
the same time. These automatic devices deserve 
the most mreful smd constant study. For example, 


it is claimed for the Bro’wn-Mackenzie system—no 
opinion is expressed here as to the validity of the 
claim—that the Hawes Junction disaster would 
have been impossible had this system been in use 
on the line. The prime object of the inventors is 
to provide a system which can be used as the sole 
means of signalling on a railway, the indications 
being given in the engine-cab instead of on the 
wayside. With this object in view, tbe track 
equipment is arranged in such a way as to cause 
the trains themselves automatically to operate the 
signals. The method employed embodies the 
main principles of lock-and-block, but greater 
freedom in dealing with the traffic is said to be 
possible than with any previous application of the 
lock-and-hloek. The sj^stein may, however, be 
used as an auxiliary to any existing system of 
semaphore signalling (either automatically or 
manually controlled), in which case it may bd 
controlled automatically and independently from 
the other system, or it may act simply as a signal 
repeater, giving the repeated signal in the cab of 
the engine. 

Shipping and Managing Owners .—The managing 
owners of ships are largely responsible for the 
excessive amount of British tonnage in existence. 
The capable and energetic man who becomes a 
managing owner—the phrase used to be “ a ship’s 
husband ”—^is not restricted by those prudential con¬ 
siderations which in tbe past were obstacles in the 
way of excessive construction. His title is a mis¬ 
nomer. His personal stake in tbe ship is generally 
small. He is the agent of such of tbe owners of 
a ship as appoint him, and part owners are of all 
positions and both sexes. If he wishes to build a 
steamer, and can obtain a small proportion of the 
capital necessary to build and fit out a vessel, he 
can always find a builder who will allow a large 
part of the cost of construction to remain on 
mortgage. And he is paid by commission on the 
gross freight, a practice which—as a correspondent 
of the commercial supplement of tbe Times points 
out in an interesting communication—though ex¬ 
cellent from his point of view, is fraught with evil. 
The system of payment by commission ensures the 
managing owner some remuneration, whether or 
not the actual owners obtain dividends. If, in a 
year or two the builders, or other mortgagees who 
have enabled the vessel to be built and equipped, 
take possession under their mortgage, tbe managing 
owner has for a time reaped a benefit from his 
speculation, though the whole capital of those who 
have invested in the ship may he lost. If, on the 
other hand, the vessel turns out to be a success, he 
is certain of a satisfactory return for some years, 
and of an increase of business reputation. In the 
opinion of the writer in the TimeSf tbe question 
will sooner or later have to be answered (in view of 
the large amount of shipping which is still un- 
profiitable) whether the term ” managing owner,” 
which was inserted in the Shipping Acts for a 
definite non-commercial purpose, may not have to 
be regarded fropa a wider point of view. It may 



Jftii’tai'ij 6, 1911. 


JOUBHAL OF THE BOYAL SOCIETY OF ABTS. 


189 


be necessary, in consequence of the tendencies and 
progress of modern shipping, that every person 
who manages a vessel shall have an actual and 
substantial interest in her. And this seems the 
more reasonable, since the managing owner is in 
the habit of insisting that the master of a vessel 
shall invest a substantial sum in her, a condition 
that may well operate against the public interest, 
inasmuch as it tends to inefidcient command. An 
old and incapable sailor who can put some money 
into a ship is often preferred by the managing 
owner to a younger and better seaman who cannot 
do so. 

The Cotton Industry .—The year Just ended was 
a bad one for the cotton industry, bad for employers 
and bad for operatives. The capital invested in 
spinning and weaving concerns has not been re¬ 
munerative, and the workpeople have not been 
fully employed. The bottom of the trouble was 
the high prices in raw cotton. The year opened 
with Middling American cotton on the spot in 
Liverpool quoted at 8;44i., and the quotation at 
the end of the year was B’lM., the lowest price in 
the intervening period being 7 * 5Qd., the quotation 
on January 21st. In Egyptian cotton, prices were 
on a higher level at the beginning of the year, 
Fully Good Fair Brown being quoted at 13|(i At 
the end of March the quotation had risen to 
hut at the close of December it had fallen to ll/gr2- 
As to the future, the outlook is not encouraging so 
far as America is concerned, where the crop is 
estimated at 11,600,000 bales. In Egypt, the official 
estimate of the Alexandria General Produce Asso¬ 
ciation is 7,000,000 can tars. Prom India the reports 
are not so favourable. The big Egyptian crop will 
to some extent make up for the smaller supply in 
the American staple, but it seems certain that 
the raw cotton supiDlies of the year will not be 
sufficient to prevent some shortage, and high 
prices must be expected. Users of Egyptian 
cotton did better last year than spinners of 
American yarn, but a good deal of money was 
lost in both departments. Statistics Just issued 
sliow that the loss on share capital for the 
twelve months ended November 30th was over 
10 per cent. It has been the worst year for share¬ 
holders since the limited liability company came 
into existence. 


OBITUARY. 


P. K. Bajam Ayar.-^—I ntimation has just been 
received of the death of Mr. P. K. Bajam Ayar, 
which took place on October 4th, 1910, at the 
age of 52. Mr. Bajam Ayar was for upwards of, 
ten years Tahsildar of Trichinopoly, and was 
about to retire from the public, service. He was 
keenly interested in archgeology. He became 
a life member of the, Boyal Society of Arts' in 
,1900. 


NOTES ON BOOKS. 


Studies in the Decorative Art of Japan. By 

Sir Francis Piggott. London: B. T. Batsforcl. 

25s. net. 

This work is quite evidently a labour of love. 
The Nikko and Shiba temples have been well-loved 
haunts of Sir Francis Piggott, and his interest in 
tracing the evolution of symbolic diapers and 
borders is keen and sastained. The studies are 
rather loosely strung together, but the author has 
much to tell that is interesting, and the separate 
papers are fairly complete, whilst the illustrations, 
both in black and white and in colour, are well 
worth studying. 

There is, perhaps, not very much to be said 
about the early part of the volume, which deals 
with Temple Decoration and is divided up under ^ 
the headings of “The Decoration of Flat Surfaces,” 
“Wave and Cloud Forms,” and “Lattice Work,” 
except that the author is dealing with an interesting 
and little known subject in a deeply sympathefcic 
spirit. 

The paper on “The Use of the Circular Form” 
is one which should appeal strongly to designers, 
and to teachers of design, as it explains very fully 
the method of sub-dividing the circle adopted by 
the Japanese, and gives many examples of their 
power of, successfully conforming what appear to 
us the most rigid and unbending forms, to a 
circular shape. 

The long paper on “The Pakwa Diapers and 
Keyborders of the East,” which closes the volume, 
and which includes, by the way, a discussion of 
the origin of the Svastiha. is the only controversial 
part of the book. The origin of the key pattern 
has been so hotly disputed that agreement between 
the advocates of different theories seems too much 
to hope for, but Sir Francis Piggott certainly 
makes out a very ingenious case for the border 
having been derived from an all-over Pahwa diaper 
—and he proves quite conclusively that it could 
have been evolved horn Pakwa elements. Whether 
it necessarily was so derived is rather a Sifferent 
question, and one which will probably receive 
different answers according to the bias of the 
people interrogated. The antiquarian will probably 
always look for its origin in some particular 
country, whilst the designer is more inclined to 
regard it as a form of decoration which might 
quite well have been evolved independently in, a 
number of , different places, as the outcome of a 
desire for simple decoration and the habit of 
working with simple tools or appliances. 

Educational Aims and Efforts. By Sir Philip 
Magnus, M.P. London : Longmans,, Green and 
Go., 1910, 

For the past thirty years Bir Philip- Magnus 
has been closely associated with the progress c?f 
teehnMal education in this country, and the book 
which he has just published ris a record of much 
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valuable educational work. The greater part of it 
is a reprint of the various addresses which the 
author has given on educational subjects, and 
these alone show the progress which has been 
made, and the change of view which has taken 
place (much of which change, indeed, is due to 
Sir Philip’s own labours) during the past five- 
and-twenty years. Besides this, there is an intro¬ 
ductory chapter, the most interesting portion of 
which is, perhaps, Sir Philip’s account of the 
early history of the City and Guilds of London 
Institute, of which be was appointed organising 
director and secretary in ISSO. 

Sir Philip commences his narrative with his own 
appointment. But a good deal of useful work had 
already been done, and it would have added to the 
interest of this chapter of the book if some account 
of the early origin of this important association 
■ had not been omitted. 

It should also be mentioned that much of Sir 
Philip Magnus's useful work in connection with the 
University* of London finds a record here, and 
this goes back even to an earlier period than 1880, 
the date at-which the book professes to commence. 


GENERAL NOTES. 


Bulgaria and British Trade.— In his report 
on Bulgaria just issued (No. 4,609 Annual Series), 
the Hon. P. 0. Lindley, Secretary to His Majesty’s 
Legation at Sofia, is able to report that in the 
quinquennial period 1905-9, British exports to 
Bulgaria increased, but this increase was not very 
considerable, and Mr. Liudley hints at some of the 
reasons. He reminds merchants that commercial 
travellers with a knowledge of foreign languages 
are the best means of obtaining business in foreign 
countries; that few p^eople in Bulgaria understand 
English, and that still fewer comprehend either 
English money values or English weights and 
mcasuies; that catalogues, therefore, to be of any 
use, should be drawn np either in Bulgarian, or in 
French or German, with values in francs or marks, 
and, above ail, with metric weights and measures, 
which are those in use in Bulgaria; finally, that 
other things being nearly equal, the merchant W'ho 
gives credit obtains the order. With regard to this 
latter point, Mr. Lindley does not suggest that mer¬ 
chants should give indiscriminate credit; such a 
course would be quite as disastrous to them in Bul¬ 
garia as it has proved recently to some of their rivals 
in North China. But a good deal of business is lost 
in Bulgaria owing to a rigid insistence on cash 
against documents, and it is possible to give a 
certain amount of accommodation, if very careful 
enquiries are made a.s to the standing of the persons 
dealt with. In this connection it may be men- 
^tioned that there is still no British bank repre¬ 
sented in Bulgaria, although for years one has 
been talked of. Such an establishment could 


hardly fail to promote British commercial in¬ 
terests, and Mr. Liudley thinks it would also 
prove remunerative from a purely banking ‘ point 
of view. 

Swiss Watches.—T he value ofi the watches 
exported from Switzerland in 1909 fell by about 
20 per cent, as compared with the figures for the 
preceding j’ear, but the number of watches exported 
increased by 332,500. The prices of watches with 
cases of nickel or other common metals fell to 
a very low figure, while those for silver watches 
again slightly receded. On the other hand, the 
average price obtained for gold watches was higher* 
than at any time during the last ten years. Some 
figures quoted by Mr. Vice Consul Milligan, in his 
report upon the trade of Switzerland just issued 
(No. 4610 Annual Series), show a rather surprising 
distribution of Swiss watches exported. Germany 
took 294,551 gold watches as against 133,470 that 
came to the United Kingdom, and 691,878 silver 
watches as against 258,320 imported by this 
country; but of nickel watches Germany took only 
444,411 as compared with 1,379,745 that came to 
Great Britain. One would have thought that the 
cheaper article would have been more in demand 
in Germany. The Swiss manufacturers are much 
concerned at the foreign competition, which is 
seriously affecting the Swiss watch industry, and 
the offiicial report upon the industry directs the^- 
attention of Swiss manufacturers to the national 
danger in supplying foreign manufacturers with 
detached parts of watches. 

Argentine Centennial Exhibitions, 1910.— 
In the General List of Awards at the Argentine 
Railway and Land Transport Exhibition, Great 
Britain easily secured the first place with 222 
awards, her nearest competitors being Germany 
with 171 awards, Italy with 155, France with 122, 
and the United States of America with 72 awards. 
These totals are made up as follows: Great 
Britain, 82 grands prix, 12 diplomas of honour, 75 
gold medals, 39 silver medals, and 12 bronze 
medals; Germany, 70 grands prix, 35 diplomas of 
. honour, 41 gold medals, and 18 silver medals; 
Italy, 70 grands prix, 35 diplomas of honour, 40 
gold medals, and 5 silver medals; Prance, 64 grands 
prix, 25 diplomas of honour, 25 gold medals, and 
4 silver medals; and the United States, 21 grands 
prix, S diplomas of honour, 33 gold medals, and 
6 silver medals. 

Chinese Machine-made Embroidery. — The 
adaptation of an ordinary sewing machine to the 
making of silk embroidery has been taken up by 
the Chinese in Hong-Kong, and in other places in 
South China, with considerable enthusiasm, and 
although the idea was put into execution only a 
little over one year ago, the progress made in pro¬ 
ducing really handsome machine work is notable. 
It is the Chinese ladies of the better class who are 
learning to make embroidery, and in Canton, for 
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instance, some of the more \vealthy ladies have 
organised classes in their respective residences 
in order to study the art further, for it is not 
simply a matter of the machine doing all that is 
required, hut much scope is left for the individual 
in designing as well as colour shading. The work 
is done chiefly on Chinese raw silk (at the beginning 
Japanese ’was used), and comprises all kinds of 
designs—scenery, bird life, flower studies, emble¬ 
matical scrolls, etc. The only foreign substance 
that enters into the work is the bobbin thread of 
cotion. Ko restrictions are placed on the designs, 
and the varieties of embroideries made show ex¬ 
quisite taste, and likewise excellent judgment is 
displayed in the grouping of the colours. In Hong- 
Kong there are about thirty young Chinese women 
who are learning the art, the majority doing this 
purely as a ideasant pastime, and this method of 
producing beautiful work of uniform quality seems 
to appeal strongly to them. There are three 
teachers—an artist to teach drawing, designing, 
and colour-shading, an instructress in the actual 
embroidery work, and an instructor in the use of 
the machine. 

The PBODncTio:x of Gum Tkagaganth. —The 
yield of gum tragacauth for 1910 is said to be about 
one hundred and forty tons as compared with about 
two hundred tons in 1909. This gum is the pro¬ 
duct of a plant growing wild in the mountainous 
region of Cappadocia, Asia Minor. The plant is a 
small bnsh which grows only at an altitude of 
4,500 to 7,500 feet, and is most plentiful on the 
slopes of Mount Argseus, 12,560 feet high, of tlic 
Taurus Eange near Osesarea. In June the earth is 
scraped away from the base of the stem of the 
plant and incisions are made near the root. The 
sap, which gradually oozes out, hardens into spiral 
formations. The first exudations are whitish, and 
these are the most desirable, especially in the 
American market. As the earth which has been 
scraped away lies loose about the plant, should any 
rain fall 'while the gum is forming it will wash the 
loose soil upon the exuding sap, and thereby dis¬ 
colour the resulting gum. This was especially true 
in 1910, and hence the yield is inferior both in 
quality and in quantity. As a matter of fact it is 
mostly discoloured. The prices were higher in 1910 
than in 1909, and the prosi^eots are that with a 
steady demand they will be still higher. Gsesarea 
is the principal market for tragacanth gum, but it 
is mostly transported by camels to Mersina, whence 
it is shipped to Europe and America, In 1909 the 
total exports were valued at £28,000. The gum is 
employed in the arts, and by druggists in the pre¬ 
paration of lozenges and emulsions, to hold the 
basic element in suspense. 

Eeinfoeced-Gonceete Sleepers and Fencing 
Posts. —About a quarter of a mile of the London 
and ISTorth-Western Eailway Company’s “up” line 
immediately north of Pinner Station has been laid 
with sleepers formed of reinforced-conprete. These 
sleepers are placed somewhat closer together than 


those made of timber, and except where the chairs 
are placed they are of smaller section. It is under¬ 
stood that if the experiment shows satisfactory 
results, the use of concrete for the purpose will be 
extended. The company have already had steel 
sleeiiers under trial, but the experience gained with 
them was not encouraging, as it was found that 
they tended to make the track far more noisy when 
under traffic. According to the Timber News, 
reinforced-concrete is now being also adapted for 
fencing posts of various descriptions. With regard 
to the cost, it is stated that in one instance a rail¬ 
way fence has been erected complete at about 
Is. SrZ. a yard, and that in many places cement, 
sand, and iron, can be obtained and made into 
posts at a price less than that of deal. It is 
suggested that the life of these posts should be very 
long, say one hundred years, whereas that of deal 
untreated with preservative is only about te::^ 
years, or, if creosoted, about twenty. Among railway 
companies, the London and North-Western, the 
Great Northern, and the Great Eastern, have 
erected fence posts of this description. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

W^ednesday evenings, at 8 o’clock:— 

January 18.— John G. Medd, M.A., “ The Dutch 
Labour Colonies.” Lord Eeay, G.O.S.I., G C.T'.E., 
will preside. 

January 25,— Horace M. Wyatt, “ Motor Trans¬ 
port in Great Britain and the Colonies.” 

February 1.—Philip Joseph Hartog, M.A., 
B.Sc., “ Examinations and their bearing on National 
Efficiency.” The Earl op Cromer, G.G.B., O.M., 
G.C.M.G., K.C.S.I., C.I.E., Vice-President of the 
Society, will preside. 

February 8.—Captain A. J. N. Tremearne, 
B.A., D.Anth., “ Some Nigerian Head-Hunters.” 

February 15.— George A, Stephen, “ Modern 
Machine Boo-k-binding.” John Murray, J.P., 
D.L., F.S.A., will preside. 

February 22.—Professor J. Wertheimer, B.Sc., 
B.A., “Water-Finders.” 


Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

January 19.— ^Eeginald Murray, “Banking in 
India.” Sir Felix Schuster, Bart., will preside. 

February 9.— A. Leslie Moore, I.O.S. (retd.), 
“ Indian Superstitions.” 

March 16, April 27, May 25. 


Colonial Section*. 

Tuesday afternoons, at 4.30 o’clock;— 

January 31.—F. Douglas Osborne, M.Inst.M.M., 
“ The Tin Resources of the Empire.” 
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Febeuary 23.— The Hon. Sir Richard Solomon, 
K.G.B., K.C.M.G., K.C.y.O., K.C., M.A., High Com¬ 
missioner for the Union of South Africa, “The 
Resources and Problems of the Union of South 
Africa.” 

April 4.— Captain R. Mcirhead Collins, 
G.hl.G., “Australia and her Resources.” 

May 9.—F. Williams Taylor, “ Canadian 
Banking.” 


Cantor Lectures. 

Monday Evenings, at S o’clock:— 

Frederick W'edmore, “Etching.*' Two 
Lectures. 

Lecture I.— January 23.—“ The Old Masters.” 
The Cradle of great. Etching—Rembrandt’s place 
—Ostade and Bega—Vandyke—Landscape and 
Animal Subjects in the -Low Countries — The 
"Classic Landscape — Claude — Links with the 
Moderns—Etching no “'Minor Art.” 

Lfxture II.— .January 30.—“Modern Etching.” 
Goya—Wilkie and Geddes—The Silence before the 
Revival—The great French Outburst—Meryon, 
Bracquemond and Jacquemart — Hadeu and 
Whistler—Themes mainly Landscape, Portraiture, 
.\rchit3cture—The Etching of To-day. 

Profe.ssor Adrian J. Brown, M.Sc., “ Brew’- 
ing.” Four Lectures. 

February 6,13, 20, 27. 

Professor J. A. Fleming, M.A,, D.Se., 
F.R.S., “ A] 3 plieatioas of Electric Heating.” 
Four Lectures. 

March 6,13, 20, 27. 

Alfred E. H. Tutton, M.A., D.Se., F.R.S., 
“Rods Crystal: its Structure and Uses.” 
Four Lectures. 

May 1, 8,16, 22. 


Dates to be hereafter announced :— 

Prank M. Andrews, “ Architecture in America.” 

Arthur Charles Davis, F.C.S., Assoc.Inst.C.E., 
“The Manufacture and Testing of Portland 
Cement.” 

George B. Heming, “ Art Education in Jewellery 
and Goldsmithing.” 

Colonel Charles Edward Cassal, V.D., F.I.C., 
“ The Adulteration of Food.” 

Dr. Leonard Hill, F.R.S., “ Caisson Sickness 
and Compressed Air.” 

Sir William Abney, K.C.B., D.C.L., D.Se., 
F.R.S., “The Quantitative Measurement of Colour- 
Blindness.” 

Hal Williams, M.LMeoh.E., M.I.E.E., “ Beet 
Sugar Factories.” 

XoEL Heaton, B.Sc., F.C.S., “ The Production 
and Identification of Artificial Gems.” 

Sir Thomas Henry Holland, K.G.I.E., D.Se., 
F.R.S., “The Trend of Mineral Development in 
India.” Lord Avebury, D.C.L,, LL.D., F.R.S., 
will preside. (Indian Section.) 


MEETINGS FOR THE ENSUING WEEK. 

Monday, January 9.. .Brewing, Institute of (London 
Section), Criterion Restaurant, Piccadilly, W., 
8p.m. Mr. Otto C. Overbeek, “The Production 
of Alcohol in Beer without Fermentation." 

Victoria Institute, at the Royal Society of Arts, 
Jolin-street, Adelphi, W.C'., 4.30 p.m. Rev. J. J. e! 
Coles, “Theosophy." 

Surveyors, 12, Great George-street, S.W., S p.ni. 
Mr. E. H. Blake, “ Notes on Highway Law as 
atfecting Property Owners." 

Geographical, in the Theatre, Burliiigton-gardens, 
W., 3 p.m. (Juvenile Lecture.) Dr. Vaughan 
Cornish, “Scenes and People in Jamaica." 
Engineei’s, Cleveland Institute of, Cor])oratiou-roa'I, 
Middlesbro’, 7.31) p.ni. 

London Institution, Finshury-eirens, E.C., p;in. 
Professor E. Gardner, “ Art as Expression and as 
Illustration.” 

Architectural Association, 18, Tufton-street, .S.W., 

7.30 p.m, Mr. H. H. Statham, “ Architecture as 
Plan and Section," 

Tuesday, January lO...Asiatic, 22, All>emarle-.street, W,. 

4 p.m. Dr. M. Gaster, “Turkish History from 
Jewish Manuscripts.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
(Juvenile Lecture.) Professor S. P. Thompson, 
“Sound: Musical and Non-Musical. Lecture VI. 
—Reproduction of Sound." 

Civil Engineers, 25, Great George-street, S.V'., Si).m. 
Mr. William Dawson, “ The Strengthening of the 
Roof of New Street Station, Birmingham," and 
“The Reconstruction and Widening of Ai’pley 
Bridge, Warrington.” 

Photographic, 3,5, Russell-sciuare, W.C., S p.m. Mr. 
F. Martin-Dimcan, “Application of Photography 
to Biology.” 

C( denial, Whitehall Rooms, Whitehall-place, S.W., 
S.SO p.m. Sir Daniel Morris, “The Imperial 
Department of Agriculture in the West Indies,’’ 

Wednesday, January 11...R0YAL SOCIETY OF APa’s,' 
Joini-street, Adelphi, W.O., 5 p.m. (Juvenile 
Lecture.) Professor A. M. Worthington, “ A 
Study of Splashes, Conducted by the aid of 
Instantaneous Photography.” (Lecture II.) 
Biblical Archrcology, 37, Great Russell-street, W.O., 

4.30 p.m. Paper on “ The Tombs of the Kings at 
Jerusalem." 

Geological, Burlington House, W., 8 p.m, 

Automobile Engineers, at the Institution of Mechani¬ 
cal Engineers, Storey’s Gate, S.W., 8 p.m. Mr. 
P. R. S. Bircham, “ The Development of Engines 
for Marine Parposes." 

Thursday, January 12...Cyclists’ Touiing Club (Metro¬ 
politan District Association), at the Royal 
.Society op Arts, John-street, Adelphi. \V.(j., 
8.80 p.m. Mr, E. C. Russell, “ With the 3I.D.A.” 
Architects, Society of, 28, Eedford-sq., "W.C., 8 p.m. 
London Institution, Finsbury-circus, E.C., 0 p.m. 

Mr, D. G. Hogarth, “ Cretan Discoveries." 

Camera Club, 17, tiohn-street, Adelphi, W.C., 

8.30 p.m, Mr. W. Bickerton, “Wild Birds and 
their ’Ways." . 

Electrical Engineers, Victoria Embankment. V/.C., 

5 p.m. Discussion on paper by Major W. A. 
O’Meara, “Submarine Cables.for Long Distance 
Telephone Circuits.” 

Engineers, Jmfior Institution of, at the United Service 
Institution, Whitehall, S.W.,7.30, p.m. Mr. H. F. 
Donaldson, “ Depreciation of Buildings and Machi¬ 
nery.” 

Friday, January l3...,Royal Drawing Society, in the Art 
Gallery, Guildhall, E.C., 4.80 p.m, 1. Annual 
General 2, Mr. T. R. Ablett, “AAIethtal 

of Developing Visualisation." 
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NOTICES* 


NEXT WEEK. 

"Wednesday, January 18fch, 8 p.m. (Ordinary 
Meeting.) John C. Medd, M.A., “ The Dutch 
Labour Colonies.” Lord Eeay, G.C.S.I., 
G.C.I.E., will preside. 

Thursday, January 19th, 4.30 p.m. (Indian 
Section.) Beginald Murray, Banking in 
India,” Sir Felix Schuster, Bart., will 
preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal^ cloth covers 
will be supplied, post free, for Is. 6 fZ. each, on 
application to the Secretary. 


JUVENILE LECTURES, 

On Wednesday afternoon, January 11th, Mr, 
Arthur Mason Worthington, C.B., M.A,, 
F.B.S., late Professor of Physics in the Royal 
Naval College, Greenwich, delivered the second 
and final lecture of his course addressed to a 
juvenile audience on “A Study of Splashes, 
conducted by the aid of Instantaneous Photo¬ 
graphy.” 

The lecturer began by referring to a question 
which had been put to him by one of his 
audience at the close of his previous lecture: 

When a bubble is formed what becomes of the 
ascending central column previously seen 2 ” 
The answer depends on the completeness and 
fimness with which the bubble is closed. 
Photographs showed in a very beautiful manner 
how, with a rather low^er height of fall, the 
bubble reopened immediately and made way 
for an emergent column bearing the original 
drop on its summit. At other times thp rising 


colunm forced its way through the bubble, 
causing a temporary irregularity which, how¬ 
ever, was soon smoothed away under the 
influence of the surface tension. ^ 

The splashes of solid spheres were then 
examined. Well-polished marbles were dropped 
into a deep glass bowl full of water, and the 
audience could see that they slipped in noise¬ 
lessly with hardly any visible splash.. The 
same, spheres if vret, or roughened with sand¬ 
paper, or even if dusty, made a great noisy,’ 
bubbly splash accompanied by the projection 
into the air of a tall jet of water whose summit 
rose even higher than the place from which 
the marble fell. In order to explain this 
astonishing difference, each kind of splash was 
then followed in detail by means of the in¬ 
stantaneous photographs, which showed what 
•happened both above and below the surface. 

Wiih the rough sphere the crater thrown up 
was curiously like that accompanying, the 
splash of a liquid drop, and can be described 
as a “ basket ” splash. The sphere in this 
case enters the liquid without really breaking 
the skin, which is drawn into a surprisingly 
deep cylindrical pocket containing air. This 
ultimately divides into two parts, the lower 
part constituting a bubble which is attached 
to the sphere and follows in its wake to the 
bottom of the containing vessel, when it be¬ 
comes detached. Then, and only then, does 
the upper part of the sphere, hitherto perfectly 
dry though far below the surface, come into 
contact with the liquid. Meanwhile, the upper 
part of the air-column forms a deep, hoUow 
basin, into which the liquid flows from all 
sides. The converging streams, which gain 
velocity as the channel narrows towards the 
centre, there meet, and, spirting upwards, form 
the ascending column. 

With a smooth sphere, on the other h^nd, 
the splash is totally different from the very 
first instant of contact. For the liquid, instead 
of being driven laterally away, is retained by 
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the force of adhesion, and guided over the solid 
surface so as to envelope it in a liquid sheath 
of exquisite thinness: thus the sphere becomes 
covered with liquid before it is even below the 
general level of the surface. One very instruc¬ 
tive photograph, obtained originally by accident, 
showed how a sphere polished on one side, 
and rough, or dusty on the other, produced 
' simultaneously the two lands of splash—the 
‘“basket splash” and the “sheath splash.” 
The effect of increasing the height of fall of a 
rough sphere to anything from 5 to 25 feet was 
then examined. As the audience had already 
seen, the tall, rebounding column now dis¬ 
appeared, but the photographs revealed a very 
a^onishing new phenomenon — namely, the 
formation of an interior jet of liquid following 
ti^e sphere downwards through the middle of 
the long air column. [It is impossible to give 
any clear idea of the origin and appearance of 
this phenomenon without reproducing the 
photographs themselves.] It was shown that 
the final condition reached was that of a double 
vortex-ring, one accompanying the sphere and 
one remaining at the surface. 

In conclusion, Professor Worthington showed 
to the audience the under-water air-column of a 
“basket splash” just in the act of dividing, 
projected on the screen by means of an 
electric fla^h produced at the right instant. 

. On Ihe motion of the Chairman, a vote of 
tiianka was accorded to the lecturer for his 
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who recorded a number of results obtained by 
allowing the radiations from a platinum surface, 
heated to different temperatures, to fall on a 
thermopile, the deflection of the needle of the 
galvanometer in the circuit being noted for 
each temperature. These figures lay in the 
pigeon-holes of science for many years; but 
in 1879 Stefan of Vienna, on submitting them 
to a close examination, came to the conclusion 
that the energy radiated by the hot platinum 
varied as the fourth power of the absolute 
temperature. Stefan expressed the opinion that 
all solid bodies radiated energy according to 
this law, under certain attainable conditions 
of surface—a conclusion which has proved to 
be erroneous. It would be well at this stage 
briefly to consider the ordinary manifestations 
of radiant energy in tliis relation. Every 
substance, provided its temperature be above 
absolute zero, radiates energy by the medium 
of ether weaves, and when the various objects 
in a room attain an equal temperature, each 
is radiating to its surroundings an amount of 
energy equal to that which it receives. The 
nature of the surface of a solid, however, plays 
an important part in 6onnection with the 
quantity of radiant energy emitted or absorbed 
under given conditions. To illustet^rtHllifjoint 
I place a strip of platinum foil In front bf a 
thermopile, and heat it to redness by ineanl of 
a current of electricity. One face of the foi^^ 
bright, and the other coated with a dark oxid^t|, 
and on presenting the bright side to the thermo 
pile we obtain a deflection of the spot of light 
from the galvanometer to which the pile is 
connected. I now rotate the platinum strip 
so that the dark side is opposite the thermopile, 
when we observe that the deflectioh increases 
considerably, although the temperature has not 
altered. Evidently, therefore, it is neoessaryj 
in considering any radiation laws, to take the 
nature of the surface of the radiating body into 
account. Of all the surfaces examined, a dull 
black, such as soot or lampblack, is found to 
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be tbe best both for radiating energy or for 
absorbing' radiations which fall upon it; but 
even this surface is not perfect. A perfect 
suifaoe, from the radiation standpoint, would 
absorb all tadiaft>ns incident upon it, and none 
would be reiect^ or trausmitted through it. 

•s Wema^rngwretu^ to Stefan’s interpretation 
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varied as tlie fourth power of the absolute 
temperature, provided — and herein lay the 
clarifying effect of Boltzmann’s investigation— 
that the surface behaved as a perfect radiator 
of energy. I do not propose to-night to give 
the detg^s of this valuable contribution to 
scientific knowledge;, suf&ce it to say that two 
assumptions made in the investigation, ,viz., 
the existence of light pressure, and of the 
composition of the spectrum of radiation when 
changing in density, were afterwards proved 
to be justifiable by Lebedewand Wein. We 
are, therefore, not dealing with an empirical 
law, but with one capable of mathematical 
proof; and we may therefore apply this law 
with confidence in all cases where the condition 
of perfect radiation is realised. 

If, however, no known surface acts as a perfect 
radiator, the question at once arises:—How is 
it possible to apply the fourth-power law in 
practice so as to measure temperatures ? To 
answer this we must refer to the work of 
Kirchoff, who in 1860 pointed out that an en¬ 
closure, at a constant temperature throughoutj 
would emit radiations through a small aperture 
in one side to exactly the same extent as would 
a perfect surface at the same temperature. Such 
an arrangement 'was termed by Kirchoff a black 
body”—^not that it is necessarily black in colour, 
but because it conforms to our ideas of absolute 
blackness in the sense of total absorption of 
radiations. As this conception of a “black 
body ” has a most important bearing upon 
practical pyrometry, we will consider it a little 


tions from the interior of a furnace through a 
small opening in the side are true black-body 
radiations. Thus it fortunately happens that 
the very condition necessary to render the 
fourth-power law valid in practice is realised in 
almost all our industrial processes. There is 
also a simple method of obtaining black-body 
radiations even when the source to be measured 
is not enclosed, by placing a tube, closed at one 
end, in the hot space, -and receiving the radia¬ 
tions from the open end. All that is requisite, 
therefore, is to obtain an instrument which 
will measure the quantity of radiant energy 
calibrated to read temperatures by the aid of 
the fourth-power law. 

The first pyrometer on these lines was devised 
by Fery of Paris in 1902. It consisted of a kind 
of telescope, the object-glass of which focussed 
the rays from the hot source on a tiny thermal 
junction, after the fashion of a buming-lehs. 
The thermal junction was coupled up with a 
delicate galvanometer, which by its deflections 
measured the relative quantities of energy 
faEing on the junction under varying conditions. 
By taking one accurate reading of a furnace 
kept at a known temperature, the whole scale 
of the galvanometer could be divided so as to 
read in temperatures directly; thus if a known 
temperature of 927° Q. (1,200° abs.) gave a de¬ 
flection corresponding to 2 millivolts at the 
galvanometer terminals, then 5 millivolts at 
the terminals would represent a temperature of 
1,227° C. (1,500° abs.). This value is calculated 
from the fourth-power law as follows:— 


more closely. If radiations enter an enclosure 51=5^* • s. = • X = 1600° abs. 

with opaque walls, they are evidently trapped Eg T^^ * * * ® , Tg^ 

in, and absorbed as totally as if they fell upon The temperature corresponding to any other 
a perfectly-absorbing surface. To show that deflection could similarly be calculated and 


radiations leaving the enclosure through the 
opening are' also equivalent to those emanating 
firoiai a perfect surface, we may consider a spot 
<m the wall opposite to the aperture. Bays 
leaving that spot will be partly reflected, and 
partly radiated; but if the temperature be con¬ 
stant the amount leaving the spot will be equal 
to the amount received from the enclosure. 
Hence the rays passing out from the spot will be 
equal in amount, whatever the character of the 


marked on the scale. 

In this form Fury’s pyrometer suffered from 
a grave defect, which prevented a strict appli¬ 
cation of the radiation law to its readings. A 
large proportion of the radiant energy from a 
heated source cannot pass through glass, as we 
may observe from a simple experiment with the 
thermopile. I place a yMlow gas flame in front 
of the instrument, and we obtain a deflection on 
the scale of the galvanometer. I now interpose 


surface, which, if perfect, would radiate all the , a sheet of ordinary glass between the flame and 
energy; and which, if imperfect, would radiate the thermopile, and immediately the deflection 

some and contribute the balance' by reflecting falls off iconsiderably. The proportion of the 
directly those rays which are not absorbed. rays thus extinguished does not, moreover,, bear., 

Now the value of all this iu relation to any uniform relation to the temperature ol th«e; 

pyrometry arises from the fact that^ adrnost all hpt source; and although this difficifity 
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the force of adhesion, and guided over the solid 
surface so as to envelope it in a liquid sheath 
of exquisite thinness: thus the sphere becomes 
covered with liquid before it is even below the 
general level of the surface. One very instruc- - 
tive photograph, obtained originally by accident, 
showed how a sphere polished on one side, 
and rough, or dusty on the other, produced 
simultaneously the two kinds of splash—the 
^‘‘basket splash” and the “sheath splash.” 
The effect of increasing the height of fall of a 
rough sphere to anything from 5 to 25 feet was 
then examined. As the audience had already 
seen, the tall, rebounding column now dis¬ 
appeared, but the photographs revealed a very 
ai^onishing new phenomenon — namely, the 
formation of an interior jet of liquid following 
th^e sphere downwards through the middle of 
the long air column. [It is impossible to give 
any clear idea of the origin and appearance of 
this phenomenon without reproducing the 
photographs themselves.] It was shown that, 
the final condition reached was that of a double 
vortex-ring, one accompanying the sphere and 
one remaining at the surface. 

, In conclusion, Professor Worthington showed 
to the audience the under-water air-column of a 
basket splash” just in the act of dividing, 
projected on the screen by means of an 
electric , fiash produced at the right instant. 

On the motion of the Chairman, a vote of 
, thanks was accorded to the lecturer for his 
tnfteresting course. 
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who recorded a number of results obtained by 
allowing the radiations from a platinum surface, 
heated to different temperatures, to fall on a 
thermopile, the deflection of the needle of the 
galvanometer in the circuit being noted for 
each temperature. These figures lay in the 
pigeon-holes of science for many years; but 
in 1879 Stefan* of Vieima, on submitting them 
to a close examination, came to the conclusion 
that the energy radiated by the hot platinum 
varied as the fourth power of the absolute 
temperature. Stefan expressed the opinion that 
all solid bodies radiated energy according to 
this law, under certain attainable conditions 
of surface—a conclusion which has proved to 
be erroneous. It would bc well at this stage 
briefly to consider the ordinary manifestations 
of radiant energy in tliis relation. Every 
substance, provided its temperature be above 
absolute zero, radiates energy by the medium 
of ether waves, and when the various objects 
in a room attain an equal temperature, each 
is radiating to its surroundings an amount of 
energy equal to that which it receives. The 
nature of the surface of a solid, however, plays 
an important part in connection with the 
quantity of radiant energy emittedf or absorbed 
under given conditions. To illustraJ^i^ill|||L‘o 
I place a strip of platinum foil in front 
thermopile, and heat it to redness by meanH of 
a current of electricity. One face of the : 
bright, and the other coated with a dark oxidi 
and on presenting the bright side to the thermo^ 
pile we obtain a deflection of the spot of light 
from the galvanometer to which the pile is 
connected. I now rotate the platinum strip 
so that the dark side is opposite the thec^opile, 
when we observe that the defleKsticii.'Increases 
considerably, although the temjiarature has not 
altered. Evidently, therefore, it is necessary, 
in considering any radiation laws, to take the 
nature of the surface of the radiating body into 
account. Of all the surfaces examined, a dull 
black, such as soot or lampblack, is found to 
be the best both for radiating energy or for 
absorbing radiations which fall upon it; but 
even this surface *is not perfect* A perfect 
surface, from radiation standpoint, would 
absorb all radiations incident upon it, and none 
would be reflected or transmitted through it. 

We may n^ return to Stefan’s interpretation 
of Tyndall’s rcRulls.: In the year 1884 Boltzmann 
publi^ed a investi^^^ of tbd ■ 

subject, based naip^imodynai^ reasonfr^ra^d" 
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varied as the fourth power of the absolute 
temperature, provided — and herein lay the 
clarifying effect of Boltzmann’s investigation— 
that the surface behaved as a perfect radiator 
of energy. I do not propose to-night to give 
the details of this valuable contribution to 
scientific knowledge; suffice it to say that two 
assumptions made in the investigation, .viz., 
the existence of light pressure, and of the 
composition of the spectrum of radiation when 
changing in density, were afterwards proved 
to be justifiable by Lebedew’and Wein. We 
are, therefore, not dealing with an empirical 
law, but with one capable of mathematical 
proof; and we may therefore apply this law 
with confidence in all cases where the condition 
of perfect radiation is realised. 

If, however, no known surface acts as a perfect 
radiator, the question at once arises :—How is 
it possible to apply the fourth-power law in 
practice so as to measure temperatures ? To 
answer this we must refer to the work of 
Kirchoff, who in 1860 pointed out that an en¬ 
closure, at a constant temperature throughouti 
would emit radiations through a small aperture 
in one side to exactly the same extent as would 
a perfect surface at the same temperature. Such 


tions from the interior of a furnace through a 
small opening in the side are true black-body 
radiations. Thus it fortunately happens that 
the very condition necessary to render the 
fourth-power law valid in practice is realised in 
almost all our industrial processes. There is 
also a simple method of obtaining black-body 
radiations even when the source to be measured, 
is not enclosed, by placing a tube, closed at one 
end, in the hot space, and receiving the radia¬ 
tions from the open end. All that is requisite, 
therefore, is to obtain an instrument which 
will measure the quantity of radiant energy 
calibrated to read temperatures by the aid of 
the fourth-power law. 

The first pyrometer on these lines was devised 
by Fery of Paris in 1902. It consisted of a kind 
of telescope, the object-glass of which focussed 
the rays from the hot source on a tiny thermal 
junction, after the fashion of a buming-lens. 
The thermal junction was coupled up with a 
delicate galvanometer, which by its deflections 
measured the relative quantities of energy 
falling on the junction under varying conditions. 
By taking one accurate reading of a furnace 
kept at a known temperature, the whole scale 
of the galvanometer could be divided so as to 


an arrangement was termed by Kirchofi* a “ black 
body”—^not that it is necessarily black in colour, 
but because it conforms to our ideas of absolute 
blackness in the sense of total absorption of 
radiations. As this conception of a ** black 
body” has a most important bearing upon 
practical pyrometry, we wiU consider it a little 
more closely. If radiations enter an enclosure 
with opaque walls, they are evidently trapped 
in, and absorbed as totally as if they fell upon 
a perfectly-absorbing surface. To show that 


read in temperatures directly; thus if a known 
temperature of 927® Q. (1,200° abs.) gave a de¬ 
flection corresponding to 2 millivolts at the 
galvanometer terminals, then 5 millivolts at 
the terminals would represent a temperature of 
1,227° G. (1,500° abs.). This value is calculated 
from the fourth-power law as follows:— 

The temperature corresponding to any other 
deflection could similarly be calculated and 


radiations leaving the enclosure through the 
opening are also equivalent to those emanating 
from a perfect surface, we may consider a spot 
on the wall opposite to the aperture. Rays 
leaving that spot will be partly reflected, and 
partly radiated; but if the temperature be con¬ 
stant the amount leaving the spot will be equal 
to the amount received from the enclosure. 
Hence the rays passing out from the spot will be 
equal in amount, whatever the character of the 
surface, which, if perfect, would radiate all the 
energy; and which, if imperfect, would radiate 
some contribute the balance by* reflecting 
directly rays which are not absorbed. 

Now the y^ue of all this in relation to 
pyrometry arises from the fsfet that almq^ all 
oj^rations at hi|h texnp^tures are coii^^cied 
• i,inAn<dpeums.wMoh;;^^ fuma^ j 


marked on the scale. 

In this form Fery’s pyrometer suffered from 
a grave defect, which prevented a strict appli¬ 
cation of the radiation law to its readings. A 
large proportion of the radiant energy from a 
heated source cannot pass through glass, as we 
may observe from a simple experiment with the 
thermopile. I place a yellow gas flame in front 
of the instrument, and we obtain a deflection on 
the scale of the galvanometer. I now interpose 
a sheet of ordinary glass between the flame and 
the thermopile, and immediately the deflection 
falls off .considerably. The proportion of the 
rays thus extinguished does not, moreover^bear " 
any uniform relation to the temperature of # 3(0 , 
.hot source; and althou^. this 
W pvemome’by,„the iise^ pf a 
of .the.^ls^obj^tive, 
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lens would make the instrument prohibitive for 
industrial purposes. 

In 1904, however, Fery solved the problem 
by using a concave mirror to focus the radia¬ 
tions on the junction. I will repeat an old 
experiment to show how radiations may thus be 
focussed. Facing each other, on opposite sides 
of the room, are two concave mirrors, and in 



Fig, 14.—SECTiOEr op Feby’s Radiation 
Pyeometee, Spieal Foem. . 

(In the ordinary form the Spiral S is replaced by 
a Thermal Junction.) 

the focus of one is placed an electric arc, the 
rays from which strike the mirror behind it, and 
pass in a parallel beam to the opposite mirror, 
which brings them to a focus. I place a piece 
of guncotton in this focus; it immediately 
ignites; and a sheet of paper held in the same 
spot soon bursts into flame. The first mirrors 
tised by Fery were faced with silver, which soon 
tarnishes in a workshop; but by using a gold 
reflecting surface this trouble was overcome. 
The construction of the pyrometer as now used 
• is shown in the slide (Fig. 14), in which C is the 
, f concave mirror and B the junction on which the 
rays fall. The junction is made as small as 
-pbssible, and possesses a dull, black surface, so 
-that every type of radiation falling on it is 
almost completely absorbed and converted into 
heat. Terminals from this junction pass to a 
, d’Axsonval galvanometer,’ which hasa suspended 
. con, and which gives deflections proportional to 
.the energy absorbed by the junction, and is 
I : marked wx^ -a temperature scale as previously 
esplamedv How tha^ position of the focus 
^ Idm^ by a varies according to 

i^e object focussed, and as ^ the 

B ‘hotsubstance must be'formed 

a^wmmoda^bh ,is 
a rsbck ^nd 


position of the mh-ror may be adjusted by 
turning the milled-head E. To discover when the 
focus is correct, a small telescope is provided, 
fixed opposite to a hole in the centre of the 
mirror. By means of an ingenious optical 
device, the image of the hot substance produced 
by the mirror is reflected back to the telescope 
in the form of two semi-circles, and the focus¬ 
sing process consists simply in moving the 
mirror until the two half-moons form a full 
moon or continuous circle, when the tempera¬ 
ture may be immediately read off on the scale. 

^The thermal junction is visible through the " 
telescope, ^d so long as it is completely over¬ 
lapped by the image the same temperature is 
recorded. For, although the radiant energy 
entering the instrument falls off as the square 
of the distance, this is balanced by the fact that 
the area of the image formed by the mirror 
diminishes in like ratio; and whereas at long 
range the whole of the reflected rays may 
impinge on the junction, at a small distance 
from the hot body the image is so large that the 
greater portion does not strike the junction at 
all, but passes after reflection out of the end 
the tube. As constructed for workshop usi, a 
heated object one foot in diameter will give 
the same reading at any distance up to twelve 
yards. 

The history of the evolution of the Fery 
pyrometer furnishes one of the most striking 
examples of the manner in which a number of 
discoveries may be blended into a most useful 
instrument. Eight great names are inseparably 



Fig. 15.— ikRBAD Beooedeb, yob use with F&y 
Pykohetee, 

OR ANY ThEBMO-ELECTEIC INSTRUMENT. 


connected with ^his device; the sighting tele¬ 
scope recalls ^sllieo; the concave mirror for 
bringing the 'ra^ t6 a foeu^ in this fdrm tafew 
us ba^ to the thermal junctkin 

■the the ihqving-boil 
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galvanometer originated with d’Arsonval; and 
the fourth-power temperature scale enshrines 
the names of Kirchoff, Tyndall, Stefan and 
Boltzmann. And, in all justice, we should add 
as a ninth name that of Fery, who so ingeniously 
combined the work of his predecessors. 



cement-kilns, etc. It can be made to suit any 
desired range, and has been used to measure 
such great temperatures as that, of the arc- 
lamp—3,700^^0. or 6,700° P.—and is rapid and 
consistent in its indications. As the secondary 
principle of the instrument is thermo-electric, 
records may be taken by means of any good 
recorder used in conjunction with ordinary pyro¬ 
meters of this type. Fig. 16 is a sample of such 
records. The outfit, moreover, is portable, and 
may be carried from furnace to furnace, which is 
an advantage o\'er fixed instruments. It is not 
liable to get out of order with ordinary care, and 
is easy to use. Care should always be taken, 
however, to use this pyrometer under black- 
body conditions, either by sighting the object 
whilst still in the furnace, or on the end of m 
closed tube inserted with the end in contact 
mth the source of heat. 

The latest development of radiation pyro¬ 
meters is due to Foster, who has designed an 
instrument which, within reasonable working 
limits, gives a correct reading without requiring 
to be focussed. The action of Foster’s fixed- 



B 

Fig. 17.— Peinciple op Poster’s Fised-pocus 


Pyrometer. 

focus pyrometer will be understood from the 
diagram (Fig. 17), in which C is the mirror and 
D the thermal junction, enclosed in a tube with 
dull, black walls. At the entrance of the tube 
is an opening, E F, which has sharp edges; and 
if lines be drawn connecting the extrendities of 
the mirror C with E and P, and produced to 
the hot substance A B, the same effect on the 
junction D will be obtained at any distance, 
provided that the lines G E and G F, when 
continued, fall on A B. The instrument is so 
constructed that if AB represent an object six 
inches in diameter, the same reading Will be; 
obtained at any point within five feet of the 
heated body. As. in the F4ry pyrometer," a 
galvanometer giipduated in accordance with the 


Wey#l now pass on to the consideration of fourth-power law is used; and records, can 
the uses of this pyrometer. It may similarly be Secured,, with a theOTO-eJ^trlo 

fee'used-m'ldj'Cases in wMch^the temperature is recover. , ■■ 

too Mgh to'permit of .‘the. eoBMxmom employ- lu .-.cas'es., whmse;,,iopIy a 
menti' of an imteunent'’^hicfe must fee in- ‘ 

^ with^ the sour^ smoh' 
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into a spiral form {Fig. 18), to whicli a pointer 
is attached. An increase in temperature causes 
the spiral to uncoil, and the pointer is thus 
caused to travel over a scale on which tempera¬ 
tures of the hot source are marked. The 
general arrangement is the same as that of the 
Fery pyrometer previously described; and as 
no galvanometer is necessary, a simplified form 
of instrument results, the indications, however, 
being less accurate than those of the ordinary 
pattem. 

So far, we have only considered in this lecture 
pyrometers based upon the law which governs 
the total energy radiated. There exists, how¬ 
ever, another class of instruments in which an 
individual ray, selected from the visible part of 
the spectrum, is made by its intensity to give a 



Fig, 18.—Spiral used ns Fery Pyrometer 
' (Form II.), 

clue to the temperature of the source. The 
visible spectrum, obtained when rays from an 
incandescent source are passed through a prism, 
represents only a portion of the sifted energy. 
Beyond the Violet end we may trace shorter- 
waves which darken a sensitised paper, and 
beyond the red are to be found longer waves, 
which are best detected by absorbing them on a 
dull, black surface, when they become manifest 
as heat. The quantitative examination of the 
spectrum was first undertaken by Tyndall in 
1863 by means of the thermopile, which, with 
its blackened face, converted almost all the 
, rays falling upon it, both visible and invisible, 
inid heal; and % Noting the deflection of the 
galvanomete vVhen the thermopile was. placed 
parte, of the 'speci^um,-' the 
by^ difierent wave-lengths 
^Lp^y, by the, aMcof^'.the 
far more s^sitive 


than the thermopile, and working on the same 
principle as the resistance pyrometer — was 
able to map the distribution of energy in the 
spectrum more accurately than Tyndall; and 
the combined work of many physicists has 
resulted in several important generalisations, 
which have proved of great service in relation 
to the measurement of temperature. Time will 
not permit of a description of these valuable 
investigations, and we shall concern ourselves 
merely with one of the relations t>etween wave¬ 
length and temperature which has been brought 
to light. It is known as Wein's formula, and' 
is expressed thus :— 

-5 -C 2 /AT 
J = Cl X X 0 , 

where J is the energy due to wave-length X; 
T the feibsolute temperature of the, radiating 
source (a black body); e the base of |Napierian 
logarithms; and Cj and constants. This 
formula is applied in pyrometry by measuring 
the photometric intensity of a ray in the 
spectrum—a ray in the red usually being 
employed. When readings at known tempera¬ 
tures, under black-body conditions, are taken, 
and the wave-length X is known, the values of 
Cl and Cg can be determined; and afterwards 
the absolute temperature T, corresponding to 
a measured intensity J, can he calculated. 
Wein based his formula on thermodynamic 
reasoning from the distribution of energy in 
the spectrum, and certain points in the investi¬ 
gation are open to objection. Planck has 
amended the formula by introducing an ex¬ 
pression which gives almost identical results 
with Wein’s for short wave-lengths, but different 
for long. The important fact emerging is that 
Wein’s law, when applied to a red ray from 
a black body, furnishes, a temperature scale 
identical with that obtained . by standard 
methods, and appears capable of indefinite 
extension, The temperature of the electric arc, 
as measured by an optical pyrometer calibrated 
according to Wein’s law, agrees very closely 
with the figure obtained with a total-radiation 
pyrometer with a scale calculated from the 
fourth-power law. We may reasonably con¬ 
clude, therefore, that the intensity of a portion 
of the visible spectrum may be employed to 
give correct readings of the highest temperatures 
atttenable. 

Of the several varieties available, I shall 
select one for detailed description, namely, the 
Holbom-Kurlbaum optical pyrometer, as this . 
instrument is the simplest, both in constructten 
and use^ It.^^sists (Fig. 19) of a telescope, in , 
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tlie focal plane of which is placed an electric 
lamp L, fui’nished with a carbon filament of 
hair-pin shape, as shown in section at A. In 
series with this lamp is a battery, a rheostat 
B, and a milliammeter M, which records the 
current passing through the lamp. In front of 
the eye-piece of the telescope two pieces of red 
glass, B, are placed; and on looking into the 
telescope a red field, dne to the heated object, 
is seen, upon which the filament of the lamp 
is superposed. The adjustment consists in 
altering the resistance B until the filament is 
’brought to the same brightness as the smr- 
rounding field, when the current indicated by 
the milliammeter is read. It would be a some¬ 
what tedious matter to, show how readings of 
eurrent may fee translated intp teihperatures by 
the aid of Wein’s law; and it ..must suffice to 
state that a table may be calculated from which 
temperatures corresponding to milliamperes 
may be read off. If the temperature of the 
source exceed that of the lamp at' maximum 
current, the absorbing device E, consisting of 
two mirrors of dark glass, is placed on the end 
of the telescope, so that the brightness of the 
source is reduced below that of the lamp at full 
current. A second temperature scale is pre¬ 
pared for use with the instrument when the 
absorber E is employed, and indefinitely high 
readings can be obtained. One of the advantages 
of this pyrometer is the ease and certainty of 
the adjustment; and it may be added that the 
masterly researches of Waidner and Burgess at 
the United States Bureau of Standards during 
the past few years on the highest attainable 
temperatures, have been conducted by the aid 



, FOB Fixed Position. 

(Workshop Form of Holbom-Kurlbaum 
" Pyrometer.) 

It cannot be adapted, however, to the taking of 
records—a defect common to all optical pyro¬ 
meters. 

Several other forms of optical .pyrometer are 
in use, which require in the adjustment the 
equalising of the colours of two fields, one due 
to the standard and one to the source; or the 
production of a special tint. In the Wanner 
pyrometer red rays from the source and standard 
are obtained by means of prisms, thus securing 
monochromatic light, and are brought to equal 
brightness by a polarising device; whilst in 
Fery’s optical pyrometer rays from the source 
are passed through two wedges of darkened 
glass, which are capable of sliding over , each 
other, and are moved until the source is reduced 
to the same brightness as the standard. Both 
are capable of calibration^ by Wein’s law. In 
the Mesur4 and Nouel pyrometer, which is a 
polarising arrangement, the relative brightness 
of the red and green portions of the spectrum is. 
the principle relied upon, and, the adjustment 
of this instrument. It is manufactured for in- consists in producing a neutral yellow tint by 

dustrial use in this country by Messrs. Siemens, rotating an analyser. The calibration in this 

one form being mounted on a tripod-stand case is empirical. , ,, 

(Fig. 20), for use in a fixed position; whilst a . In conclusion,! trust'that this , course of , 

second form (Fig. 21) is made so as to be lectures has made evident the ^eat industrial 

portable. This pyromet^ik of great seiWic^sl^it, iraportance of pyrOimefepy? and * will as^st ^ t 
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have been gathered that each type possesses 
advantages peculiar to itself; and the choice of 
an instrument should always be preceded by a 
careful consideration of its suitability to the 
purpose intended. No branch of science better 
demonstrates the utility of laboratory research 
in connection with industry; but after all, there 
exists no real partition between the laboratory 
and the workshop. 



BRITISH CAPITAL IN THE UNITED 
STATES AND THE COLONIES. 

In a paper recently read before the Royal 
Statistical Society, Mr. George Paish gave some 
interesting particulars relating to the amount of 
Great Britain’s capital investments in the United 
States and the Colonies. He estimates the total 
amount of British capital invested in the United 
States at the enormous sum of £688,000,000. 
Of this nearly £600,000,000 are in railway securi¬ 
ties, £31,500,000 in “ finance, land and investment,” 
and £21,500,000 in mines. 

After the United States, Great Britain has pro¬ 
vided more capital to Canada than to any other 
country, and the rate at which the British people 
are now increasing their investments in Canada is 
extremely rapid. The amount of visible capital 
our investors have placed in Canada now reaches 
the ^great sum of £373,000,000, and new supplies of 
visible capital are flowing to Canada at the rate 
of over £30,000,000 a year. 

Including the visible capital, says Mr. Paish— 
that is, the capital privately supplied for loans on 
mortgage, the purchase of land for the conduct of 
private businesses, etc.—the amount is probably 
nearly £40,000,000 a year. The amount of visible 
capital we have sent to Canada in the last three 
years has reached £100,000,000. Canada still needs 
a large sum of money for the completion of the 
. railways now under construction, and iijasmuch as 
the Mother Country is proud of the great progress 
of her daughter, and is willing to supply her with 
all the capital she needs to develop her resources, 
it is evident that our capital investment in Canada 
will reach a much greater total in a few years. 
Practically the whole of the capital which has been 
spent upon railway construction in Canada has 
been provided by the investors of Gkreat 
In the ’nineties, when our investors wel© sufiering 
from a feelmg of distrust of other nations, including 
the Colonies, the progress of Canada was very slow, 
and the increase in her population relatively unim¬ 
portant ; but in recent years the ability of Canada 
to obtain all the capital she needs for the develop¬ 
ment of her natural rich^^ has stimulated the 


Eio. 21.—SnucEiJs’ Optical Pyrometeb, 

', , Portable Form. 

' [The following instruments W'ere exhibited:— 
(1) A F4ry radiation pyrometer, ordinary type, 
’ vritir Thread recorder; (2) A Pery radiation 
pyroauieter, type; (3) A Fdry optical 

pyrometer. By the Cambridge Scientific Instrn- 
Company; 

/ > (4) A fixed-fooui mdiation pyrom^r, by the 

:l‘oster inatrarhent €<mipany. ’' -.' 

^of Holborn-Eurlbanm 








growth of her population in a wonderful manner. 

The British people have provided the Austra¬ 
lasian Colonies with nearly as much capital as they 
have supplM to Canada, the visible amount reach¬ 
ing the great sum oi £^0,000,000. Of this total, 
£301,500,000 has been supplied to the Oommon- 
wealtb, and £78,^,000 to New Zealand: A few 
years ago the amount of capital supplied to the 
Australasian Colonies was much greater than that 
invested in Chnad%‘ h^t the rapidity with which 
Canada' ii developing, and the relatively slow pro¬ 
gress of the Ah^slasiaii Colonies have materially 
<^janged. the ^tii#|on. In the ’eighties there was 
, a gr^t capital to Australa<sia^%r ^ 

^iiway,,e^s^st^i^i^^and 'population ino^eai^j^^ 
a_,,^^d ,tbe ’nineties the 

■ upon because British [mv&lors 

w#e n£4 much new chpitAilii 
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consequence of felieir distrust of Colonial and foreign 
investments at that time; and, secondly, because 
Australia was visited by a series of droughts which 
seriously checked her progress. In recent years 
the credit of Australasia has been fully restored, 
and the measures that are now being taken to 
increase the productive power of the country and 
to develop its natural resources will, doubtless, 
bring about the influs: of a greatly increased amount 
of capital from this country, and thus stimulate 
the growth of population and of wealth., Last year 
the amount of new capital raised in London for 
Australasia was some £10,000,000. About two- 
thirds of the capital invested by the British people 
in Australasia has been provided by loans to the 
various Governments. The object of these loans 
was railway construction and other public works. 
The circumstances of Australasia were such that 
it was more desirable for the country to use its 
own credit in order to secure the necessary capital 
for railway construction than to leave railway 
extension to private enterprise. In Canada the 
circumstances are different, and the Canadian 
people have been able to get all the capital they 
require for railway construction by means of com¬ 
panies and by private enterprise; but although the 
methods of obtaining the capital have differed, the 
railways both of Canada and of Australasia have 
been almost entirely constructed by means of the 
capital supplied by the Mother Country. 

The investment of the British people in South 
Africa is also of vast extent. The amount reaches 
the great sum of £351,000,000. Of this total, 
£125,000,000 is the capital of mining companies, 
£97,000,000 loans to the various Governments of 


of famines. This great sum has been lent to India 
at an exceptionally low rate of interest, and having 
regard to the immense increase in the wealth of the 
Indian people which has resulted, and is resulting, 
from the construction of railways, the burden of the 
low interest charge is quite negligible. Probably 
the improvement in the condition of the , people 
resulting from railway construction, has been one of 
the most potent factors in maintaining the loyalty 
of the vast populations of India to the British 
Empire. 

The investments of the British people in the 
minor Colonies are also of a large amount. For 
West Africa, where the rate of development has 
recently been rapid owing to the discovery of gold, 
the British people have found over £29,000,000 of 
capital, of which £12,000,000, has been for mines 
and £8,000,000 for Government loans, mainly for 
railways. ^ 

The recent development of the motor-car 
industry in this and in other countries, which 
has so greatly increased the demand for rubber, 
has induced our investors to place considerable 
amounts of capital in the Straits Settlements and 
Federated Malay Stated The total visible amount 
of capital we have provided for these Colonies is 
about £22,000,000, of which over £10,000,000 is for 
rubber and £8,000,000 for Government loans. 


EGYPTIAN CIGARETTES AND 
TOBACCO. 

Egyptian cigarettes are only Egyptian as regards 
their manufacture. The raw tobacco of which they 


South Africa, and £73,000,000 is the capital of land 
and investment companies. There is a certain 
amount of duplication in these totals, as the in¬ 
vestment companies hold large amounts of mining 
shares. Although the purely trust companies have 
been excluded, a certain amount of duplication is 
unavoidable. Nevertheless the greater portion of the 
£73,000,000 of capital which we have found for land 
and investment companies is not duplication, but 
represents the actual investments of those com¬ 
panies in land and property. This total includes 
the capital of the British South Africa Company, 
amounting to £8,250,000. The loans to the Govern¬ 
ments have been mainly spent on railway con¬ 
struction, as well as the £9,000,000 of capital which 
we have supplied to railway companies. 

The amount of visible capital we have found for 
our great Indian Empire is no less than £365,000,000, 
the larger portion of which has been for the con¬ 
struction of railways. The capital of the railway 
companies is £137,000,000, and the Government 
JfiWtns of £179,000,000 have been mainly for railway 
vThe capital of tea companies provided 
^ is neajrly £20^000,000. No one can 

, douM’ e^ot upon prosperity of ' 

' India ci Brit^h capital'%r'ihe 


jir ■ ‘T' ‘11: 


are made comes almost entirely from Turkey. 
Greece furnishes a certain quantity of the tobacco 
imported into Egypt, but most of this is sold by 
the pound, and is not made into cigarettes in the ‘ 
manufactory, although the poorer Arab purchasers 
use it to make their own. An attempt was made 
some years ago to grow tobacco in Bgyp^, hut it 
was found that only an inferior kind could be pro¬ 
duced, the climate not being favourable to the 
growth of the plant, although it suits the manufac¬ 
ture. The growth and sale of tins inferior tobacco 
encouraged smuggling, so the Government bought 
all the home-grown tohacoo in the Customs and 
burnt it. The high duty on tobocco in Egypt 
makes it only worthwhile to bring the best quality 
into the country, and whereas the Arab of fifteen 
years ago, accustomed to the Egyptian-grown weed 
of inferior flavour or tp others equally lacking in 
good aroma, would contentedly smoke a very poor ; 
article, he is to-day much more of a connoisseur. 
Mr, Matossian, onS of the chief cigare^e apd 
tobacco manui^tureirs fq . Egypt, informed i, ! 
writer that the inferior leaves in the l^les are 
rej-exported to f^amburg, Brmuen, 
to fill the in 

^jhfe. poor^l A^h qbW datnan^ 
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'Herzegovina. The import duty ie 20 piastres (4 
^shillings) a kilo. The big firms buy one year’s crop* 
for the next year’s tobacco and cigarettes. The 
storage is an art in itself. For instance, certain 
qualities are not brought into Egypt for many 
months after purchase, but are left to mature in 
Turkey, as certain phases of the Egyptian climate 
would be detrimental to them. Other qualities, 
when they arrive in Egypt, have to be arranged in a 
special way, with three or four other bales on the top. 
Some have to have only one on the top. It depends 
on the quality and on the maturing required. Thus 
the immense quantities purchased by a very big 
firm make it possible, by means of mixture, special 
packing, acclimatisation, and so on, to keep the 
quality uniform. Careless, or possibly ignorant 
packing has sometimes produced spontaneous com¬ 
bustion and caused a serious outbreak of fire. 

® The first and most important piece of work in 
cigarette-making is the mixture. The bales are 
filled with small, flat bunches of tobacco leaves, 
hbout a dozen in each. Experts sit surrounded 
'with large baskets, and as each little bunch is un¬ 
tied leaves are distributed into the baskets according 
to their quality. Speaking generally, the large and 
golden-coloured leaves belong to the inferior kinds, 
whereas those to he used for cigarettes are smaller 
and of duller hue. No smoking is allowed in the 
manufactories, and they are kept beautifully clean 
and airy. The air is delicious with the mild, clean 
fragrance of the best tobacco. Whilst the mix¬ 
ture ” is being made the leaves are gently sprayed 
with water. The best quality reserved for the 
making of cigarettes, other kinds are used for 
.tobacco of difierent qualities, with which the native 
makes his own cigarettes. 

The next process is the cutting. In very large 
^tories the knife of the cutting machine is worked 
by machinery and moves with great rapidity, the 
matehihe being fed by hand in quantities of several 
pounds at a time. It is claimed, however, that the 
best cigarettes of all axe those made by the smaller 
machines in which the knife is worked by the 
‘worknian and not by machinery. The leaves 
intended for cigarettes' are not chopped so finely 
’ * as those intended for tobacco to be sold by the 
; pound. English cutlers have so far not been 
‘ shebes^ in the knives that they have supplied 
for tobacco cutting. They have not the requi¬ 
site experience for tempering the steel to the 

• J^Eaot requirements of this industry. In a 
large factory such as Melabhrino’s, Gianacli’s, or 

■‘Matossiah’s, where from 1,200 to 1,500 work¬ 
people are employed, there will be perhaps fifteen 
cutting machines, made for the most part in 
^ l^nglahd, with the exception of the knives. The 
j welding machine ^e also of English make.* A 

• felie with scales is beside each machine and e^h 

a revblviBg counter, that 'moves vbry 
Ik-' The workman Weighs his 
tobacco, em^j^ng them 
Isasboecs', rbyol'9tng'connter. ^ The 

to let eaei-’^jiteMty M into-one of, 


the chain of small tin buckets that the machine 
circulates. In a direction opposite to that taken 
by the buckets, rows of glazed and printed papers 
approach from another part of the machine. At 
a certain point the tobacco from each bucket is 
emptied on to a square of paper which is gripped 
by tweezers under the machine and folded into a 
packet of tobacco that only requires to be sealed. 
There are different colours for the different 
qualities. 

Large firms, such as Matossian’s, engage in the 
complete tobacco industry, preparing tobacco -to 
be sold by the pound as well as cigarettes. Many 
smaller firms engage in cigarettes alone. In the 
smaller firms each cigarette is made entirely by 
hand. The paper rolls are made as follows:—Each 
worker has a small quantity of paste on a clean 
marble slab. The cigarette papers are folded very 
deftly round a small wooden ruler, and then 
fastened with paste at the edges. Practice gives 
an almost incredible swiftness. As the papers are 
white, spotless cleanliness in all respects is a neces¬ 
sity. As they are made they are passed, hundreds 
at a time, to a child at the end of the room, who 
gives each cigarette case a very slight depression 
between finger and thumb, to give the correct 
slightly flattened shape. These are passed on to 
another set of workers to be filled. 

As has been already said, the tobacco for cigar¬ 
ettes has the fibre left much longer than that to be 
sold by the pound. The method is as followsA 
piece of strong paper, slightly larger than that 
required for a cigarette case, is fixed at one end 
to each worker’s table. On this he lays about as 
much tobacco as is wanted for the cigarette, and 
folds the loose end of the paper round until it 
takes the form of a cigarette. End to end with 
this an empty paper case is laid, and then the 
tobacco (already rolled into the required shape by 
the fixed piece of paper) is pressed into the empty' 
case by a slender wooden ruler, similar to those 
used for making the cases. A good worker will 
fill from two to three thousand in a day, and earn 
from £2 to £3 a week. 

In the large factories machines are now used, 
which obviate hand labour, hut connoisseurs declare 
that this is no irUprovement to the smoker. In 
these the tobacCo is put into the machine at one 
end and slips of paper at the other. At a .certain 
point gum, or some adhesive mixture, drops on to 
the papers, and at the end a perfectly-made 
cigarette drops out- that only requires clipping at 
the ends. One of these machines is supposed to 
do 500 a minute; another guarantees 600, but is 
worked at 290. Many manufacturers in Egypt 
have the boxes for their ci^rettes made and 
piinted in En^tod. Those for use in Egypt are 
of cardboard;; those for export are of tin. Time is 
saved in packing boxes , by slipping bands of glazed 
paper round 50 ci^rettes and dropping 

them into the bcKxesp. ‘ ' 

Hie foHbwii^’^l^^^ows the amount Cigarettes 
' ^ported'''ft:^^''r1^||4' between the years 19^' and 
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1909, and tlie customs duty paid' in Egyptian 
pounds. An Egyptian pound is more than a 
pound sterling. 


Year. 

Kilos Exported. 

Customs Dues. 

1906 . 

. . 590,047 . . 

. jeE465,863 

1907 . 

. . 452,962 . . 

393,503 

1908 . 

. . 456,258 . . 

364,887 

1909 . 

. . 447,222 . . 

364,781 


The following table shows the countries to which 
cigarettes were exported and the number of kilos 
sent to each between January 1st and December 


31st, 1909 

Country. Kilos. 

Germany .. 108,223 

England. 79,276 

English Possessions in the East . . - 55,169 

Austria-Hungary: . . •.51,245 

Sweden and Norway. 46,519 

France.v ; . 31,832 

China and Farthest East . . . . . 29,146 

America (United States, 3,979; other 

Countries, 12,373). 16,352 

Belgium.13,107 

Switzerland.• 8,920 

Italy. 5,414 

• Holland .. 7,071 

English Possessions in the Mediterranean 2,501 

Denmark. 617 

French Possessions in the Mediterranean 329 

Spain. 689 

Portugal. 376 

Bussia. 181 

Greece. 156 

Massana . . . . ♦. 15 

Total. 457^32 


The export of Egyptian cigarettes to England 
has fallen off of late years, owing to the high 
customs duty, but so-called “ Egyptian ” cigarettes 
are made in Germany in large quantities, in appear¬ 
ance exactly similar to the genuine article, though 
Very different in aroma. 


THE SUGAR-MAKING INDUSTRY 
IN.INDIA. 

India is the greatest - cane sugar - producing 
country in-the woitld,; >ut notwithstanding this 
fact, its sugar, market has been captured first by 
the beet sugary ^ and later by cane sugar from 
Mauritius and dava. This condition of affairs has 
been brought about by the backward state of the 
Indian sugar-cane industry in the matter of 
machine appliances.. It. is estimated that with 
modern machinery and better organisation of the 
indnstry, India, could produce 50 per cent, more 
su^r. Sugar cane is a crop particularly well- 
suited to, the country, and^ in the matter of sugar 
produotion, India'ought: to be an exporting rather 
than an importing oounti^; The natiye mills are, 
according to the American Consul ,,|n;:i^HpLhay! 
either the kolhu/’ 

■ment, in which 


else wooden roller mills, of which there are two 
kinds—^the “ gundi,” consisting of two, sometimes 
three, upright wooden rollers, and the “belna,’’ 
used in the Punjab, and made of two horizontal 
wooden rollers. These mills are made locally, 
at a cost of from twenty-six to forty shillings. 
They are hard to work, and do the pressing very 
ineffectually. In many parts of India these old, 
clumsy, wooden mills are being replaced by the 
iron sugar mill. This improvement, however, was 
only effected after a close study had been made of 
native ways and requirements, and after the 
machines Ixad been adapted to these. The culti¬ 
vators had experienced a great deal of trouble in 
procuring an efficient machine for crushing pur¬ 
poses, as, owing to their lack of knowledge about 
machinery, the imported machine soon got out Of 
order, with the result that the cane was imperfectly 
crushed. Most of the sugar produced in India ig 
consumed in the form of “ gur,*’ or unrefined sugar 
(corresponding to the “Muscovado” of the West 
Indian planters), because of its adaptability for 
native sweetmeats and native cookery. The estab¬ 
lishment of large central factories has been urged ' 
as a means of increasing the sugar yield of the 
country, and meeting the formidable competition 
of the imported article. Although there are a few 
factories of considerable size, most Indian cane is 
grown and manufactured by small cultivators. 
Under present conditions the large central factory 
is hardly practicable. The system of land. tenure 
which obtains practically throughout the country 
is not adapted to such a system. The' soil is 
divided into a number of small holdings, which 
produce a variety of crops, according to the fancy 
of the cultivator. It is practically impossible, 
therefore, to secure a concentration of sugar plan¬ 
tations around a factory, and so long as cane is 
only grown in small and isolated patches through 
a radius of many miles, the cost of handling and 
carriage, added to the loss of. sugar in , transit, 
handicaps the factory so much that success is out 
of the question. The portable iron mill, therefore, 
has been found more practical, the cheapness of 
Indian labour counterbalancing the economies 
practicable in the large central factories. About half 
the sugar cane produced in India is grown in the 
United Provinces. The American Consul states 
that Mr. W. H. Moreland, Director of Land 
Records and Agriculture, Lucknow, has given 
much time and attention to the study of the Indian 
sugar industry, and would, the Consul believes, be 
interested to learn of any new crphing machine 
which would he, adaptable to the needs of the . 
Indian cultivator. It is often through the agri¬ 
cultural departments of the various provinces that 
such things are brought into the country. It is 
uot easy to introduce an article of this description 
into India, and unless firms are prepared to go to 
a good deal of ttouble, and perhaps , some expep^^ " 
in learning the exact needs of India ip r^pept ^ , 
such Jhaohlpesj.'lt^v^ I>e ife'b, make 'any. 
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RUBBER CULTIVATION IN 
SOUTHERN ASIA, 

The total area devoted to Para rubber plants at 
the end of 1909 in Malaysia was as follows; 
Federated Malay States 178,668 acres, Straits 
Settlements and Kedah 41,405 acres, Johore 
28,883 acres, Kelantan 4,111 acres, making a total 
of 253,067 acres, upon which about 40,000,000 trees 
are planted. The total number of estates in the 
Federated Malay States was 377, with an acreage 
of 500,431. The total number of estates in the 
whole of Malaysia is 534, with an acreage of 
856,992, The total rubber produced in 1909 was, 
according to the American Consul-General in 
Singapore, 6,741,509 lbs., an increase of about 
100 per cent, over 1908. These are the official 
returns, but it is believed that the actual out¬ 
put was much greater. In the Federated Malay 
States rubber estate labourers numbered 77,525 in 
1909, while the total number of such labourers in 
all Malaysia was 110,213. There was no serious 
disease on the rubber estates in 1909. Root 
diseases seem the most stubborn, but planters are 
alive to their dangerous and insidious character. 
A fungus disease attacking the branch and stem 
of the trees appeared on some estates, but prompt 
measures overcame it. White ants still give some 
trouble, but are no longer considered a serious 
pest. The business of plantation rubber growing 
has become the prime factor in the agricultural life 
of the Malay Peninsula, and naturally the Agri- 
cultural and Horticultural Show, held at Singapore 
in August 1910, made rubber its principal feature. 
Several buildings were devoted to the display of 
rubber and rubber machinery, and great interest 
was taken in this part of the exhibition. The pro- 
' gre^ of rubber cultivation in Malaysia is remark¬ 
able. Six ydars ago only 13,867 lbs. of rubber were 
exported. In 1909 the export had increased to 
6,741,569 lbs., valued at over two million pounds 
sterling, and it is believed that the planters have 
<aily started in a great rubber era. Since1902 there 
has been an upward movement in the price. It was 
V three shiUings a pound in 1902, six shillings in 1907, 
iisUdle in May 1910 it reached twelve shillings a 
; : faund. As the average cost is about one shilling 
and threepence a pound to produce and market, 
enormous profit, under proper management, is 
apparent. The probable forty-five rfiiliion rubber * 
trees r^yfor “tapping” in 1915 should give a 
' ^mhoimmn yield of 90,000,000 lbs. Being in the 
;. rubber belt the soutk€a:n i^nds of the Philmpines 
^ be exeellent lor the industry, and it is 
predieted that some day ^eat and prosperous 
rubber estates mil, 1^ established upO'ii them. 
*;* 5 ;,,‘,’,!CMtivated rubber‘‘is sJ^in the ©spenmental stage 
B©tPeadai,fla|iWions have been started by' 
ha'the 'B.tateS of Singora and 
In 

are -aoree 




Gengkoi, near Korat, there is a considerable extent 
of land under cultivation. In Patani 58,000 trees 
are planted in an area of about 300 acres. The 
total acreage at present under rubber cultivation in 
Siam is about 3,000. Siam has a vast agricultural 
area, and only the minutest portion of the soil, 
which varies in quality from alluvial to mountain 
lands, has as yet been turned. Labour is compara¬ 
tively cheap, and since both soil and climate are 
congenial to the growth of the rubber tree, here is 
practically an undiscovered country. The Siamese 
Government realises the possibilities to be derived 
from opening up the country to the cultivation of 
rubber, and arrangements are shortly to be made 
whereby concessions will be granted to intending 
plantation owners in Siam. 


BELGIAN LACE MAKING. 

The present number of lace makers in Belgium is 
stated to be 45,009 women and girls, as compared 
with 150,000 in 1875. At Turnhout, 2,500 lace 
makers produce “ la dentelle de Malines,” a 
superior article both in design and workmanship, 
but the majority produce “ point de Paris,” used 
for household furnishings, “point de Lille,” sold * 
in Holland and Brittany for trimming the 
characteristic caps worn by native women; “ point 
de Binche,” and torchon lace. The lace makers 
begin their apprenticeship at six to eight years of 
age, although the legal age limit is nine years. 
Their hours are from 6.30 to noon and 1 to 7 p.m. 
in summer, and in winter 8 a.m. to 10 p.m. They 
earn from fourpence to fivepence a day; the more 
expert earn sevenpence. The maximum wages 
paid to the most experienced lace makers never 
exceed fifteenpence a day, and out of 2^500 workers 
only about twenty are paid the maximum. 
Children up to twelve years of age, and even older, 
are paid tenpenoe per week. Relatively to its 
value, the lace workers producing the Malmes lace 
are the most poorly paid. All lace makers are paid 
by the ell, the Flemish ell being twenty-seven ‘ 
inches. Those working in the schools earn less 
than those working for a local agent. It is largely 
due to the existence ef intermediaries, or “ middle¬ 
men,” that wages are low. According to the American 
Consul at Li^ge, lace schools are either maintained 
by religious institutions, or are directed by more or 
less expert lace makers, who gather together the 
pupils, girls of different ages, in their dweUings, 
small workmen’s houses, added to which are the 
workroooDos into which the children are packed. 
Often seventy or one hundred workers are crowded 
into a space that would barely suffice for twenty 
people to move abor^ in, ®ie rooms are not heated. 
At nightfall Ike ]^nchQS are ranged along the wall, 
and upon small Vuund tables a petroleum lamp is 
^aoed, with fta&ks of clear water arranged so that 
tie li^fc traversfe wi^er and falls on the, lace^ 
pillows La,ce workers, afeteul^^.f 

these ,^h^ls,p^,vip^ut fifteenpence 
; turn over all wprk to 
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the agent, so that sales in the open market are ment in spacing, setting up, and general arrange 

excluded. All lace produced is offered for sale ment of tlie publishers’ announcements as a whole, 

whether good, bad, or indifferent, a fact that, it is Some are a good deal better than others, and one 

claimed, has depreciated the industry and main- or two have just missed being what they were 
tains the low scale of wages that prevails. The evidently intended to be, by a little over-effort; 
lace maker’s is only developed mechanically, but, for all that, they are on the whole a very 
anything like artistic training being lacking, which satisfactory collection. 

partly accounts for the large amount of inferior Another direction in which improvement can 
lace found on sale. For improving the condition easily be traced within the last few years is in the 

of the lace workers, and lending support to one of lettering of the street names in certain parts of 

the oldest and most attractive of Belgian industries, London, and in the letter-forms, and general 
a new school has been organised that will consoli- arrangement of notice-boards (with the exception, 
date ail existing schools and employ those teachers it must be admitted, of those advertising houses to 
now working separately. be let or sold, which are almost uniformly unsatis- 

____ « factory). 

^ At this season of the year, Christmas and New 

ARTS AND CRAFTS. Year cards afford an admirable opportunity of 


Lettering .—One is hardly inclined at first sight 
to connect a General Election, however remotely, 
with anything in the way of art. It is natural 
enough to look upon such an event as productive 
possibly of all sorts of good and evil results in one 
way or another, but as regards art (except perhaps 
the art of caricature) we take it for granted that it 
has no influence whatever. It would, perhaps, be 
saying too much to contend that the last election 
“ influenced ” art, but there is no manner of doubt 
that it served to emphasise, and to call attention 
to, the great strides that have been made in the 
last few years by a very useful and, mtil recently, 
much neglected branch of art. It is only of late 
that, owing first of all to the efforts of one or two 
energetic d^igners and somewhat later to those of 
a group of enthusiastic scribes, working artists and 
craftsmen have paid mhoh attention to the subject 
of lettering. Those who are interested in the matter 
have noticed how slowly but surely the lettering on 
posters, advertisements, labels, notioes, shop-fronts, 
and the like, has been improving, hut it was left to a 
large full-page electioneering notice, which appeared 
in a good many of the newspapers, to bring home to 
our minds the tremendous gulf which exists between 
the presentment of such a thing, say ten years 
ago and to-day. This particular piece of lettering 
was simple enough, but it compelled attention and 
ms quite undoubtedly, accoi^diug to the political 
opinions of its readers, either worthy of the cause 
it served or deserving of a better one. The fact 
that this notice was faced in some papers by a 
counter-announcement, set up in extremely good 
type, only served to make the advance of taste in 
lettering more apparent. We can nearly all of us 
remember a time when notices of this kind wotild 
inevitably have been atrocities with which no one 


seeing how lettering on a smaller scale is pro¬ 
gressing. - And in this particular direction tlft 
movement cannot be said to be altogether a 
forward one. Two or three years ago there were 
some extremely simple cards on the market, con¬ 
sisting entirely of lettering, which were better than 
such cards were as a rule this year. But, on the 
other hand, the general standard appears to have gone 
up. The ordinary private cards printed for people 
whose taste could at best duly be called negative ” 
or “ inoffensive,” are decidedly better than they 
were some years ago, and there is more variety in 
the kind of lettering employed. There is, too, less 
of the hideous straggling would-be ornamental 
current writing which seems to do aU in its power . 
to avoid keeping on a straight line. It is rather 
interesting in this connection to remark that a few 
of this se£|.son’s cards were lettered in a way which 
showed that writers are beginning to remember the 
old writing-books o’f the sixteenth, seventeenth, 
and eighteenth centuries, and to turn to them for 
inspiration instead of going exclusively to more 
ancient sources. 

Posters .—When we turn to posters, we find that 
the General Election has played a smaller part 
than might have been expected in the develop¬ 
ment of poster design. The space of time which 
divided this election from the last was ,so short, 
and the main political issues so much thd same, 
that the electioneering posters were for the most 
part old friends, familiar to us all from their 
appearance on the hoardings only a few months 
previously. On the whole, the very simple, direct 
kind of posters after the type of those drawn ^ 
by* Hassall, and other wen-known artists, seem 
to be on the increase, but the type which 


;wpuld have thought for an insla^it of associating 
- l^a.'wbrd “ taste.”, 

fonly in conneotion with subh flaring 
annoUnoem^iafe, howevetj 
thea^e opportunities'of 'hofielng, 

the gr0#lfe'j<^/lai|6 and ' 


relies for its effect on a multitude Of tints and ,a 
shades is by no means^ extinct---indeed, there are / i 
more pictures of this sort about still than one' 
would have- j^peoted ■ to find, cou^dering 
'ra(p5dlty wilh/wilc^ more teeet Mndof 

. ;af be Ooflilng to" the f<^ smm^ L 

‘toy' 'it ■ Wto' efe' 
heidlh 
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of t,hese more elaborate posters are certamly 
effeotiYe, but it is tbe simpler pictures produced 
in a few vivid, pure colours which on the whole 
attract, and one might almost say compel, 
attention. 

The lettering on the posters varies very con¬ 
siderably in quality. As a rule it is better than it 
was some years baeb. The sloping, highly-shaded 
inscriptions so common then, are now hardly ever 
to be seen, at any rate on .hoardings in the City 
and West End (poster design does not show improve¬ 
ment as one travels eastward from Aldgate), but a 
good deal of the writing is vulgar—and quite un¬ 
necessarily so, for a good simple, well-proportioned 
letter is much more attractive to the eye than an 
ugly and clumsy one, and distinguishes itself far 
better from its surroundings. Some of the big 
railway companies have been advertising their 
h^^iday services in very simple but not untasteful 
fashion, but one of them has a quite hideous 
announcement which takes one back to the poster 
designs of twenty or more years ago. Just at the 
present moment, if it were not for the advertise¬ 
ments of rival electric lamps and of some of the 
theatres, the hoardings would be rather dull, but 
it is satisfactory to note that the plan of allowing 
some plain space between the difierent announce¬ 
ments, and of giving a certain amount of con¬ 
sideration to the appearance of the advertising 
space as a whole instead of seeing how many 
square feet of advertisement can possibly be 
crammed into it, seems to he still gaming ground. 

Trade Bookbindings .—The Christmas season is 
always a good time for judging of the direction in 


on the other hand, from one point of view, all that 
could he desired; and these illustrated covers to 
inexpensive children’s books are not only dainty, hut 
quite suitable. Again, to find a well-printed little 
medallion adominga modestly got-up white-covered 
little booklet intended to take the place of a glorified 
Christmas card in no way shocks anyone’s sense 
of fitness. When, however, a rather gaudy picture 
is pasted on to the middle of the front cover of a 
book dealing with a more or less serious subject, 
and offered for sale at half a guinea or more, one 
begins to feel that the fashion has gone rather 
further than is seemly. To begin with, it is 
artistically by no means an ideal form of decoration 
for such a.purpose; and, to go on with, those of ns 
who still read and who preserve our hooks with 
some care are woefully conscious that the appearance 
of a volmne so decorated, ,wLli probably, after it has 
been in wear for some, years, and has, perhaps, 
been standing rather closely packed against other 
books, leave a very great deal to be desired. It is 
rather a pity that a method of ornamentation which 
is, for some purposes, quite admirable, should he run 
to death. 

EMPIRE NOTES. 

Forest Conservation in Cayiada .—An important 
convention, under the auspices of the Canadian 
Forestry Association, has been summoned by the 
Prime Minister of Canada, to be held in Quebec 
from the 18th to the 21st of the present month. 
The object of the convention is to discuss forestry 
problems, and particularly the question of con¬ 
servation. The attention which has been called 


which general taste is trending as regards trade 
bookbinding generally—and this Christmas has 
proved no exception to the rule. It was noticeable 
that amongst the numerous books got up evidently 
with a view to the Christmas market there were a 
great many volumes hound in soft leather and 
blind stamped—a form of binding which would not 
' have been seen at all a few years ago. The more 
sumptuous books were, many of them^ cased in 
vellum mtb a pattern in fine gold lines stamped upon 
them—and many of these bindings are remarkably 
satisfactory. Some of them, indeed, were at once 
so tasteful and so reticent that one was inclined 
to think at first sight that they were hand-tooled, 
not because they can bb said to ape the hand-work 
but because the ornament is so much^ more 
^dloiously used than is often the case with 
stuped bindings. 

’ • Perhaps the most marked feature about t his 
, season’s book covers k, however, the prevalence of 
the practice of decorating the front cover with a 


to the duty of conserving the national resources of 
the United States and the Dominion by the 
appointment of a joint commission on the subject, 
and by the work already done by that body, 
has resulted in quickening the interest of both 
Canadians and Americans in the question of their 
timber reserves. One important result of this 
movement has been the setting apart of the whole 
of the eastern slope of the Rooky Mountains by 
the Canadian Government as a timber reserve, and 
by the adoption by some of the provincial Govern¬ 
ments of regulations idealing vjiith timber cutting 
and fire ranging, an<3r for the training of foresters. 
The ihiportance of the forest products of the 
Dominion may he estimated from the following 
returns showing the values of the exports for the 
yearn 1880, 1890, 1900 and 1909:—In 1880 they 
amounted ,to 16,86^,507 dollars; in 1890 to 
26,179,136 dollars; 1900, to 29,663,668 doUars; 
and 1^, to 39,667,387 dollars. One of the most 
striking facts given in the table from which these 


printed on paper by the three-oolbu^, returns are'taken is the large increase in exports 
poeess. Some years ago great effoits we®e to the United States, where the rapid depletion of 

,to;':.produce attiaelive casingS/, by ' spuce, and poplar supplies has 

;in , lighMoioured inks- ^sreated,/a-good ,market for Canadian pulpwood. 

Britain has. ato become a large ous- 
fimmr for this Panadian forest product. Of a 
total impo^ , of #7„§15 tons of pulpwood in 1909, 
^une from the Dominion. 
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It is satisfactory to note, however, that, though 
the present forest products, used and exported by 
Canada, are considerable, there are vast areas ^ of 
timber land which have never been tapped, of which 
it is estimated that 600 million acres consist of 
timber suitable for pulp. 

The Zoological Gardens and South Africa.^ThQ 
Zoological Gardens, Regent’s Park, will be enriched 
by a collection of animals representative of the fauna 
of South Africa, by or before the end of this year. 
It had been originally intended, by ^the South 
African Zoological Society, to present a number 
of animals to the then Prince of Wales, on the 
occasion of his proposed visit to South Africa to open 
the Union Paliament; but, owing to the alteration 
of the plans necessitated by the lamented death of 
TTing Edward, the matter fell into abeyance for 
the time. The visit of H.R.H. the Duke of 
Connaught has, however, revived the proposal, so 
that the original intention will now be carried 
into effect, under an influential committee, repre¬ 
senting the various provinces of the Union. Some 
rare birds, including a pair of the largest and 
rarest bustards known, have already been sent to 
Londton, and a pair of lion cubs, presented to the 
Duke of Connaught, which will form part of the 
collection, are expected to arrive in a few weeks. 
There is no doubt, from the interest which is being 
taken in the subject in South Africa, that a very 
valuable collection will be got together, which will 
form an interesting souvenir of the Union, and be 
a considerable attraction to the Gardens. 


East Africa Wheat Supply. —In estimating the 
value of the Empire’s sources of food supplies, it is 
gratifying to hear that East Africa expects to be 
able, within the next few years, to export a con¬ 
siderable surplus of wheat for the home market. 
The area under wheat cultivation in the Pro¬ 
tectorate is rapidly extending, and is now nearly 
sufficient to meet all the requirements of the 
country itself. Samples of the wheat, examined 
and tested at the Imperial Institute, show that 
they would command a ready sale in the United 
Kingdom at prices comparing favourably with the 
finest description of imported grain. It has been 
found, too, that edible beans grown in East Africa 
may find a good market here, especially “haricot ” 
and “butter” beans, while other varieties have 
proved equally satisfactory for cattle food. 


The United States and Canadian Immigration .— 
In a recent report to Congress, the Chairman of 
the United States Immigration Commission com¬ 
pares the statistics of immigration into Canada 
during the last ten years with those of the United 


States, and he says that, while 70 per cent, 
of Ctoada^s immigrants for that period came from 
Nori^em:and, Western , Europe/and only 30. 
per cent, ^frond Southern and Ea^rn Europe, it 
was the reverse with th^ United •States^ Ho 
states also that,;4‘*3ttir^'f^elast'thj^'yel^ 


States to the Dominion were classed as farmers or 
farm-labourers. Further, he shows that, from 
1900 to 1909, of 225,690 homesteads taken up in 
Western Canada, 44*91 per cent, were applied for 
hy settlers from the United States, 20*32 per cent, 
from England, 5 *20 per cent, from Scotland, 1*89 
percent, from Ireland, and 27*07 per cent, from 
Continental Europe. These facts are of great 
interest, and show that the United States autho¬ 
rities are alive to the comparatively high quality 
of the immigrants which Canada is receiving. A 
further interesting comparison is furnished in 
a report of Mr. J. Obed Smith, the Assistant 
Superintendent of Emigration in this country, 
who states that, in the first ten months of this 
year, the number of emigrants from the United 
Kingdom to Canada was 149,420, as against 121,273 
to the United States, while, for the same period 
last year, the numbers were 80,888 and 99,6d3 
respectively. This is satisfactory, as, however 
cordial may be the relations between this country 
and the United States, it is certainly desirable, 
from an Imperial point of view, that British 
emigrants should settle in British lands. 

The Financial Outlook in Sotith Africa. —The 
Union Government enters upon its first financial 
year with excellent prospects, as, although the 
Minister of Finance anticipates a deficit of 
dBl,461,000, there is a surplus of £1,220,000 from 
the railways, which he has decided t<? appropriate. 
This amount, and the amount realisable from the 
extension of the 10 per cent. Transvaal gold mines 
tax to the diamond mines of Kimberley and the 
Orange Free State, will, it is estimated, supply 
him with £9,000 over the balance. This is certainly 
most satisfactory, and well justifies the confidence 
of the new Government in their financial position. 
The question of the consolidation of the debts of 
the various provinces will, it is understood, very 
early occupy the attention of the Finance Minister, 
since, unlike the Australian Commonwealth, which 
“ may ” take over the debts of the Federal States, 
the Union Government of South Africa must do 
so. But although difficulties will have to he faced, 
there is no doubt that the result will be greatly to 
the advantage of the country. 


The Exhibition at Allahabad. —At the opening 
of the United Provinces Exhibition at Allahabad 
on December 1st, 1910, Sir John Hewett, referring 
to the Agricultural Court, characterised it as the 
most. important feature of the Exhibition, and 
drew special attention to the display of agricultural 
machinery, which he regarded as opportune, in 


view of the advance of wages in the provinces, - 
which naturally causes landholdei^s and latgq • 


cultivators to adopt labour-saving implemepi^^ 

“ It is a matter of special satisfaction,” he ssM/i' 
that many large manufacturing 
realised the imjKirtance of this great 
market,' and, not..'eQn4efi't -with 
standM roachin^^ have spent 
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conditions of the country.” But, while he spoke 
highly of the exhibits, he urged the necessity of 
manufacturers and their agents following up the 
work which the Exhibition had so well begun. 
“Agencies,” he stated, “in the distant cities of 
Calcutta and Bombay have not, as yet, the local 
knowledge of the local resources required to develop 
the market of Northern India, nor can they main¬ 
tain the close touch with the Government agri¬ 
cultural departments, which is so necessary to 
success in the early stages of the campaign.” It is 
satisfactory to know that the exhibitors, among 
whom are representatives of some of the leading 
British manufacturers of agricultural implements, 
have endeavoured, so far, to meet “ the peculiar 
conditions of the country,” but there is doubtless 
great wisdom in the suggestion that the Exhibition 
should be regarded only as a starting point, and 
that, to realise the full advantage which,the 
agricultural development of the Northern Provinces 
oSers, the work must be diligently followed up. 


Serials in Volumes, 488; (11) Medicine, Surgery, 
etc., 398; (12) Belles Lettres, Essays, etc., 272; 
(13) Miscellaneous (including Pamphlets), 718. 

A Great Sugar Estate.— It is not perhaps 
generally known that one of the finest sugar 
plantations in the world is in Colombia. The 
Ingenio, Central Colombia, as Mr. Pro-Consul 
Stevenson shows in his report on the trade and 
commerce of Cartagena just published (No. 4,617 
Annual Series), is not inferior to the very best 
estates of Cuba. It is situated in Sincerin, about 
twenty-eight miles distant from Cartagena, and 
along the Lique Canal, connecting this port with 
the River Magdalena. The first zafra (crop) of 
1909-10 produced 5,082 tons of sugar, of which 
1,908 tons were exported to the United Kingdom 
and 1,304 tons to New York. Early rains spoiled 
a large portion of cane plantations, or the pro¬ 
duction would have been much greater. 


Tasmanian Mining ,—It is reported that a valu¬ 
able discovery of mineral-bearing country has 
been made in the area of the Stanley River Tin- 
field, Tasmania, A rich lode had previously been 
found at Mount Lindsay, a spur of the Parson’s 
Hood Range. This lode shows 4 feet of ore, esti¬ 
mated to carry 30 per cent, of tin, and a formation 
60 feet in width, which is highly stanniferous. But 
this find has been dwarfed by a report stating that 
there is a stretch of country, some 600 feet wide, 
running north-west and south-east, which carries 
gold, copper, and tin. The formation has been 
proved to extend over half a mile in length, and, 
at the height of about 400 feet, carries a saddle 
into the Wilson Watershed at Stanley River. The 
■formation is said, for the greater part, to consist of 
niica, containing a large percentage of tin, and 
' oSem little or no difficulty in treatment. This 
discovery wiU strengthen the Government in their 
resolution to provide better means of oommunioa-. 
tion for the district, by which the Stanley Reward 
and other mines in the neighbourhood may he 
, profitably developed. , 


Cotton Cultivation in Eqvpt.— The Financial 
Adviser to the Egyptian Government has just 
issued a note on cotton cultivation which, on the 
whole, is encouraging. He anticipates that the 
total crop will exceed 6,750,000 cantars which, on 
the basis of the high prices prevailing, represents 
a sum accruing to the country much in excess of 
any recently recorded. The causes which, on the 
one hand, produced the very small crop of 1909, 
and, on the other, the relatively good results of 
1910, remain obscure, but it is probable that the 
active measures undertaken by the Government 
against the cotton worm, the urgent recommenda¬ 
tions given to the cultivator against excessive 
watering, the late flood, and the favourable autumn 
weather, have all contributed to the improved 
results. But there remains an unknown quantity 
as a factor in the situation of the two years, and it 
is necessary that the study of the various conditions 
aSeoting the cotton plant, which has now been 
seriously begun, should be carried on as actively as 
possible. An agricultural department is in course 
of formation, and a director-general has been chosen 
with wide experience of the subject with which he 
will have to d^l. 


GENERAL NOTES. 


Books of the Year. — According, to the 
ThibUshefs Cirmlar, the total number of books 
:. puMished in this country during the year 1910 is 
10,804, showing an increase of 79 on the total for 
.1909/in spite of the occurrence of two General 
f;; Kieetions and the^ lamented death of His Majesty 
h King Edward YII. The returns have been analysed 
(1) Religion, Philosophy, etc«, 1,064; 
^ Bducatkmtd, ^d Philoiogic^, 669; 

|e) Fiction', Juvenile W^ks, etc., 2,833;, (4) Law, 
JnrispiudenGe^ 243;: (6) Political and Social 
etc., S16; Ai^ pne 
^ ‘ 1^; ,P) Yoysig^ 

.. , ; ■ 



TeghnigIl Courses at the L.O.G. Central 
School op Arts and Crafts. — The following 
courses of lectures will he given at the London 
County Council Central School of Arts and Crafts, 
Southampton Row, W.C.: — On Silversmithing 
Subjects, on Tuesdays, January 10th, IT.th, 24th, 
31st and February 7th, by Messrs. J, »Starkie, 
Gardner, H. Wilson, G. A, Fournier and B. J. 
Tully; on Ancient and Modem , Jewellery, on 
Fridays, January I3th and February 10th, by 
Mr. H. Wfison; .on Book Production Subjects, on 
Wednesday^,, J^uary 11th, . 18th, 25th and 
Felaruary Ist, ^th and 15th, by Messrs. Edward 
Jdimston, R, lif. Sir^l, F.O.S., 0.1. Smyth and 
^I^. 7 Gord^'Pa^r- lectures 
^ 8 p.iDu»■ of - the trades, are 
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MEETINGS OF THE SOCIETY. 

ORDiNA.TtY Meetings. 

Wednesday evenings, at 8 o’clock:— 

Janoaby 18. — John 0, Medd, M.A., “ The Dutch 
Labour Colonies.” Lord Reay, G.C.S.I., G.O.I.E., 
will preside. 

Januaey 25.— Hoeace M. Wyatt, “ Motor Trans¬ 
port in Great Britain and the Colonies.” 

Eebbuaby 1. — ^Philip Joseph Hartog, M.A., 
B.Sc., “ Examinations and their bearing on National 
Efficiency.” The Earl op Oboheb, G.O.B., O.M., 
G*0.M.G., E.C.S.L, O.I.E., Vice-President of the 
Society, will preside. 

February 8. —Captain A. J. N. Tbemearnb, 
B.A., D.Anth., “ Some Nigerian Head-Hunters.” 

February 15.— George A. Stephen, “ Modern 
Machine Book-binding.” John Murray, J.P., 
D.L., F.S.A., will preside. 

February 22.—Professor J. Wertheimer, B.Sc., 

B. A., ** Water-Finders.” 

Indian Section. 

Thursday afternoons, at 4.S0 o’clock:— 

January 19.— Reginald Murray, formerly 
Manager, Chartered Mercantile Bank of India, 
London and China, in the Straits Settlements and 
India, “ Banking in fiidia.” Sir Felix Schuster, 
Bart., will preside. 

February 9.—-R. A. Leslie Moore, I.C.S. (retd.), 
“ Indian Superstitions.” 

March 16, April 27, May 25. 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 

January 31.—P. Douglas Osborne, M.Inst.M.M., 
“ The Tin Resources of the Empire.” 

February 28.— The Hon. Sir Richard Solomon, 
K.C.B., K.O.M.G., K.C.V.O., K.C., M.A., High Com¬ 
missioner for the Union of South Africa, “The 
Resources and Problems of the Union of South 
Africa.” 

April 4. —Captain R. Muirhbad Collins, 

C. M.G., “ Australia and her Resources.” 

May 9.—F. Williams Taylor, “ Canadian 


Professor Adrian J. Brown, M.Sc., “ Brewing* 

and Modern Science.” Four Lectures. 

Syllabus, 

Lecture I. — February 6. — Introduction^ 
Dr. Graham’s Lectures Thirty-seven Years Ago— 
The Brewing Process a succession of Complex Bio¬ 
chemical Changes—Barley: Classification of types 
used by the Maltster—Barley from the Agricul¬ 
turist’s and Brewer’s Points of View—Present 
Position of Knowledge regarding Characteristics 
of Malting Barley—Results of recent Experiments 
on Barley Cultivation in Ireland, etc. 

Lecture II.— February 13. — “ Malting.” 
Constitution of the Barleycorn — Character of 
Changes during Germination—Investigations of the 
Biochemistry of Germination—The Barleycorn a, 
highly-specialised seed, etc. 

Lecture III.— February 20.—“'The Mashing* 
Process.” The Chemistry of Starch and its Trans¬ 
formation Products—Protein Changes during the 
Mashing Process. 

Lecture IV.— February 27.—“ The Fermenta¬ 
tion Process.” Previous Treatment of the subject 
by Dr. G. Salamon in 1883—The Pure Yeast Ques¬ 
tion in Brewing—Zymase and Modern Views of 
Alcoholic Fermentation—Nitrogen Assimilation— 
The so-called “ secondary ” products of Fermenta^- 
tion, etc.—Conclusion. 

Professor J. 4* Fleming, M.A., D.Sc.,, 
P.R.S., “Applications of Electric Heating.’” 
Four Lectures. 

March 6, 13, 20, 27. 

Alfred E. H. Tutton, M.A., D.So., P.R.S.,. 
'“Rook Crystal: its Structure aud Uses.” 
Pour Lectures. 

May 1, 8,15, 22. 

Dates to be hereafter anuounced:— 

Frank M. Andrews, “ Architecture'in America.”' 

Arthur Charles Davis, F.C.S., Assoc.Inst.C.B., 
“ The Manufacture and Testing of Portland. 
Cement.” , 


Banking.” 

. - Cantor Lectures. 

Monday Evenings,^ at 8 o’clock:— 

Frederick Wedmore, “Etching.” Two 


George B. Heming, “ Art Education in Jewellery 
and Goldsmithing.” 

Colonel Charles Edward Oassal, V.D., F.I.C., 
“ The Adulteration of Food.” 


Lectures. 

Syllabus, 

Lecture I.— January 23.—-“ The Old Masters.’' 
The Cradle of great Etching—^Rembrandt’s place 
—Ostade and Bega—^Vandyke—^Landscape and 
Animal Subjects in the Low Countries—The 
jCiandscape — Claude-— Links ’witli the 
' Illbd^Si^fr^tohing no “ Minor Art.”“ ’ ' * ' 

“ModernEtchix^^ 

Go|iirr-^itee;'iind;C^ Sileiii^e/before the 

Bevival-^^ie,,'' gteal ^Fi^eh , 

Brac(^uemond. 


Dr. Leonard Hill, F.R.S,, “ Caisson Sickness 
and Compressed Air.” 

Sir William Arney, K.O.B., D.C.L., D.Sc., 
F.R.S., “ The Quantitative Measurement of Colour- 
Blindness.” 

Hal Willlams, l^JMecli.E., M.I.E.E., “Beet- 
Sugar Factories.” , ' * ' 

, Noel Hea^toN, F.O.S., “The Production: ^ 
and Identifi<^tei of Ar^fieial Gems.” , v/,: i 

I'rsi frv ^ _i 'Tn.’’• .-"i-*'.’'itr 
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MEETINGS FOR THE ENSUING WEEK. 

MondaYj January 16...Illuminating Engineers, at the 
B.0YAL Society of Arts, John-street, Adelphi, 
W.C., 8 p.m. Discussion on Library Lighting, to 
be opened by Mr. J. D. Brown (Islington Public 
Library) and Mr. S. L. Jast (Croydon Public 
Library). 

Bibliographical, 20, Hanover-square, W., 5 p.m. 
1. Annual Meeting. 2. Mr. E. Steele, “ Some 
Sixteenth Century English Books with-Spurious 
Imprints.” 

Engineers, Junior Institution of, Caxton Hall, 
Westminster, S.W., 7.30 p.in. Mr. L. W. J. 
Costello, “The Law Eelating to Engineering.” 
(lecture V.) 

Geographical, Burlington-gardens, W., 8.80 p.m. 
Sir John Murray and Dr. Hjort, “ The ‘ Michael 
Sars’ North Atlantic Deep-Sea E.xpedition.” 

British Architects, 9, Conduit-street, W., 8 p.m. 
Mr. Halsey Eicardo, “ Cardinal Medici’s Pleasure 

^ House.” 

London Institution, Einsbury-circus, B.C., 6 p.m. 
Bishop Welldon, “Some Thoughts Suggested by 
Travel over the Empire,” 

. Tuespay, January 17...Eoyal Institution, Albemarle-street, 
W., 3 p.m. Professor E. W. Mott, “ Heredity.” 
(Lecture I.) 

Civil Engineers, 25, Great George-street, S.W., 8 p.m. 
Discussion on papers by Mr. William Dawson, 
“The Strengthening of the Eoof of New Street 
Station, Birmingham,” and “ The Eeconstruction 
and Widening of Arpley Bridge, Warrington.” 

Statistical, at the Eoyal Society op Arts, John-st., 
Adelphi, W.O., 5 p,m. M. Armantl Julin, “The 
Economic Progress of Belgium from 1880 to 1908.” 

Photographic, 35, Eussell-square, W.C., 8 p.nL 
Mr. Max Poser, “High Power Photo-micrography.” 

Colonial, Whitehall Eooms, Whitehall-place, S.W., 

8.30 p.m. Mr. W. H, Garrison, “Our World-wide 
Entire.” 


Thursday, January 19 ...EOYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4.30 p.m. (Indian 
Section.) Mr. Reginald Murray, “'Banking in 
India.” 

Eoyal, Burlington House, W., 4.30 p.m. 

Antiquaries, Burlington House, W., 8.30 p.m. 

Linnean, Burlington House, W., 8 p.m. 

Chemical, Burlington House, .W„ 8.30 p.m. 

1. Messrs. W. H. Hurtley and W. 0. Wootton, 
“The Inteiraotion of Alloxan and Glycine.” 

2. Messrs. T. P. Hilditch and S. Smiles, “ Intra¬ 
molecular Rearrangement of Diphenylmethane 
o-sulphoxide.” 3. Mr. V. H. Veley, “The 
Reactions between Chemical Compounds and 
Living Muscle Proteins.” 4. Messrs, P. G. Ray 
and H. K. Sen, “The Decomposition Products , 
of Tetra-methyl Ammonium Nitrite under Heat.” 

5. Mr. P. C. Ray, “ Retardation and Acceleration 
in the Dissolution of Mercury in Nitric Acid in 
Presence of Minute Quantities of Ferric Salts 
and Manganese Nitrate.” 6. Messrs. W. N. 
Haworth, VV. H. Perkin and 0. Wallach, “On 
dl- and d-A^-m-mentheuol (8) and dl- and 
d-A^*® (9)-m-menthadiene.” 7. Miss B. Dobson and 
Dr. W. H. Perkin, “ The Identity of Xanthaline 
with Papaveraldine.” 8. Mr. R. A. Joyner, 

“ Amalgams containing Silver and Tin.” 9. Mr. 

R. C. Bowden, “Studies of the Constitution of 
Soap in Solution: the Electrical Conductivity of 
Sodium Stearate Solutions.” 10. Messrs. J. J. 
Sudborough and S. H. Beard, “Additive Com¬ 
pounds of Phenols and Phenolic Ethers with 
Polynitro-aromatic Derivatives.” 11. 

Hilditch, “The Effect of Contiguous 

Groups upon Optical Activity,” ' P. 

Perman, “The Direct •Actiqn: /J^ium on 
Ammonia*” 13. Mr. S., D,. Piekering, “Cupri- 
tartrates and Analogous Compounds.” 

Humanitarian League, Caxtou Hall, Westminster, 

S. W., 8p.m. Mr. James Buckland, “The Birds 
of our Colonies and their Preservation.” 

London Institution, Finsbnry-circus, E.C., 6 p.m. 

Dr. R. D. Roberts, “The Grand Canyon of the 


Wednesday, January is.. .ROYAL SOCIEtY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. John C. 
Medd, “The Dutch Labour Colonies.” 
Meteorological, 25, Great George-street, S.W., 

7.30 p.m. 1. Annual Meeting. 2. Address by the 
President (Mr. Henry Mellish), “The Present 
Position of British Climatology.” 

Metals, Institute of, at the lustitution of Mechanical 
Engineers, Storey’s-gate, Westminster, S.W., 

10.30 a.m. Annual Meeting.. 1. Professor H. C. H. 
Carpenter, “A New'Critical Point in Copper-Zinc 
Alloys: Its Interpretation and Influence on their 
Properties," with an-Appendix on “ The Nature of 
Solid Solutions,” by Mr. C. A. Edwards. 2L Engineer 
Rear-Admiral J. T. Corner, “Some Practical Ex¬ 
perience with Corrosion of Metals.” 3. ,Mj, H. J. 
Humphries and Professor 0. A, Srnith, “Some 
!)ptots on White Anti-Friction Bearing Metala” 

T A Professor A. Me William and Mr. W. R. Barclay, 

“The Adhe®km of Electro-Deposited Silver in 
Relation to the Nature of the German Silver Basis 


Colorado.” . 

Royal Institution, Albemarle-street, W., 3 p.m. 
The AstronomeriRqyal, “ Recent Progress in 
Astronomy.” (Lecture I.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8,30 p.m. Cinematographic Exhibition of Living 
Micro-ori^nisms. 

Historical, 7, South-square, Gray*a Inn, W.C., 5 p.m. 
Miss J. Dunlop, “ Early Apprenticeship in Eng¬ 
land.” 

Numismatic, 22, Albemarle-street, W., 6.30 p.m. 
Mr. G. F. HMi “ Classical Influence on the Medals 
of the ItaH^ Renaissance.” 

Philatelic, 4, Southampton-row, “W.C., 6 p.m. Dis¬ 
play of the Pictorial Issues of New Zealand. 

Friday, January 20...Itoyal Institution, Albemarle-street, 
W., 0 p.m.. JPirofessor Sir James Dewar, “ Chemi¬ 
cal and P^lcal Change at Low Temperatures.” 
Mechanical Engineers, Storey’s Gate, ‘ Westoiii^ter, 
S.W., 8 p.m. Messrs. Walter ptocm and, George 


MetaL” 6. Mr, G. D. Ben^ugh, “Preliminary 
Reiwct to the CcOTosibn Committee.” 
Mkawmplcjal, Hanover-square, W,, 8 p.m. 
AnAaai % the President, Professor J. A. 


Aanuad 








H. Baxter, “Modern El^tri^'D^k-Rquipment, 
with Special Reference iCt 4f;^|fically-operated, 

“ Coal-Hoists,”. ■ ,, 

. Civil Eo^eers, S p.m. 

F. Walton, “The 

S' ■' 

Institution, Albemarle-st., 
rllr.--.''Arfeur Hassall, “Problems,in 
Napoleon.” ^(Iieqtu^ol.) > 
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NOTICES* 


NEXT WEEK. 

Monday, January 23rd, 8 p.m. (Cantor 
•Lecture.) Frederick Wedmore, “ Etching.” 
(Lecture I.—“ The Old Masters,*’) 

Wednesday, January 25th, 8 p.m. (Ordinary 
Meeting.) Horace M, Wyatt, “ Motor Trans¬ 
port in Great Britain and the Colonies.” The 
Hon. Bichard Clbre Parsons, M.A.^ Vice- 
President of the .Society, will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


LIST OF MEMBERS. 

The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


‘‘OWEN JONES” PRIZES FOR 
INDUSTRIAL DESIGN. 

The Council of the Royal Society of Arts 
hold a sum of i£400, the balance of the subscrip¬ 
tions to the Owen Jones Memorial Fund, pre¬ 
sented to them by the Committee of that fund 
in 1878, on condition that the interest thereof 
be spent in prizes to “ Students of Schools of 
Art who, in annual competition, produce the 
best designs for Household Furniture, Carpets, 
Wall-papers and Hangings, Damasks, Chintzes, 
etc., regulated by the principles laid down by 
Owen Jones.” 

Competitions, under the tem^ of this Trust, 
b^ held annually since l47%,. * ^ 

, , award, wili;M^'"lnade in 1911, wh^ 


The prizes will be awarded on the Report of 
the Examiners in the National Competition of 
the Board of Education. The designs must be 
submitted in the usual manner to the Board of 
Education by April 1st, 1911. They must be^ 
marked “In competition for the Owen Jones 
Prizes,” and must comply with the regulations 
of the Board of Education. The exact address 
to which the works should be sent will be com¬ 
municated to the schools later on by the Board 
of Education. 

No candidate who has gained one of the above 
prizes can again take part in the competition. 


Since the institution of the above competition 
in 1878 six prizes have been awarded annually, 
except in the year 3879, when three prizes only 
were offered. 

Of the 195 prizes which have been awarded, 
Macclesfield School of Art has taken 83, the 
first award having been made in 1881, and, 
with only five intervals of one year each, and 
one interval (1889--1892) of four' years, the 
School of Art of that town has appeared in the 
prize list each year since—in several instances" 
two awards being gained, whilst in 1909, five 
out of the six prizes offered were awarded to 
students of this school. In 1910 the number of 
prizes gained by them was three. 

Manchester (Cavendish-street School of Art) 
first appeared in the list for 1879, and from 1883 
till 1893 was included amongst each year’s suc¬ 
cessful schools—generally with two, twice with 
three, and once (1886) with four prizes to its 
credit. In 1895 and 1896 one award in eabh' 
year was gained^ Then there was an interval 
till 1901, with'one,award in that year., The 


six prl^ to pff^^ed for prize 

to '^fshoimd .copy o^ 

Principle ill 

|aKioa,V 


XU, one nsso VA 



name aid not app^ a^am 
succe^ful soheSe^ 1907 (one prise) 3 
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successes, Battersea School of Art has gained 14 
—its first appearance in the lists being in 1895, 
and the last in 1905. 

The remaining London awards are distributed 
among the following Schools of Art:— 


Bloomsbury.. . 1 

Birkbeck.1 

Chelsea.3 

South Kensington.5 

West London.5 

Westminster (St. Mary’s) .... 1 


Glasgow School of Art has received 24 awards, 
commencing in 1882, and it continued to appear 
in the list nearly every year till 1903, when the 
last award was gained. 

Nottingham School of Art, starting in the 
first year of the competition (1878) with four 
prizes, has 14 awards to its credit—the last 
being in 1908. 

Of the 195 awards made since the first offer 
of the prizes, 131 have been gained by students 
of Schools of Art in the above five centres. 

The remaining 64 awards are divide!between 
28 centres in the proportions given below:— 


Leeds . . 

Hertford . . 
Ooalbrookdale 
Canterbury . 
Carlisle . , 

Northampton 
Scarborough. 
Bath . , . 

Birmingham 
Bradford. . 

Burnley . . 

Dover. . . 

Dublin . . 

Huddersfield 


. 7 ' Kidderminster . . 2 

. 6 Leicester.... 2 
. 6 Salisbury. ... 2 
. 6 Barnsley .... 1 

. 4 Derby.1 

3 Dundee .... 1 
. 3 Durham .... 1 

. 2 Glossop .... 1 

. 2 Halifax . ... .1 

, 2 Sheffield .... 1 

. 2 Shipley .... 1 

. 2 ! Stroud .... 1 

. 2 Sunderland . . . 1 

, 2 Warrington , . . 1 


In the year 1909,192 competitors submitted 
481 works for eompetitiop, whilst in the year 
1910, 441 works from 164 competitors were con- 
sid^ed by the Examiners. 


PROCEEDINGS OF THE SOCIETY. 

SIXTH ORDINARY MEETING. 

Wednesday, January 18th, 1911; The Right 

Hon. Lord Rbay, G.C.S.I., G.C.I.E., LL.D., in 

the chair. 

The following candidates were proposed for 

election as members of the Society :— 

Armsby, Henry Prentiss, Institute of Animal 
Nutrition, Pennsylvania State College, State 
College, Pennsylvania, U.S.A. 

Beaumont, Frederick, 6, William-street, Lowndes- 
square, S.W. 

Bebb, Charles H., Denny Building, Seattle, 
Washington, U.S.A. 

Blain, Alexander W., M.D., 1105, Jefferson-avenue, 
Detroit, Michigan, U.S.A. 

Ghirol, Valentine, Queen Anne’s-mansions, West¬ 
minster, S.W. 

De Wardt, John Isaac, 82, Pelham-road, Gravesend. 

Dowding, J. C., Chinwangtao, North China. 

Eyde, Sam, Sommerrogaden 15, Christiania, 
Norway. 

Fahy, John Thomas, A.M.I.E.E., New 
Railways, Wellington, New Zealand. ,/ v’'' 

Finn, Herbert J., 2^, Sandgat^-road, Folkestone; 
and c/o The Modern Gallery, 61, New Bond- 
street, W. 

Flower, Charles E., Warborough, near Wallingford, 
Oxon, 

Hogg, Rev. William Charles, 116, East Third- 
street, Williamsport, Pennsylvania, U.S.A. 

Kakting, Robert, c/o Messrs. 0. W. Lindholm & Co., 
Vladivostock, Siberia. 

Kean, Athelstan Joseph Alexander, P.O. Box 60, 
Guanajuato, Guanajuato, Mexico. 

Lord, William Henry H., A.B.G.A.(Lond.), 24, 
The Pavement, Glapham Common, S.W. 

Mackenzie, Roderick D., 9, St. Paul’s Studios, 
Colet-gaxdena, West Ken^gton, W. 

Martin, Miss Cicely Bridget, 3a, Church-road, 
Upper Norwood, S.E. 

Menzies, Dr, F. N. Kay, 79, Davies-street, 


In their report for 1910 the Examiners 
state: Among the 441 works sent in for 

this competition were a number of designs 
wi&out any merit whatever; some were so bad 
as to be unfit for submission in any competition, 
a,considerable number of these coming from 
,one school. The most successful attempts were 
leand a^ncmg > 7 ^ ’Woven, Printed, and Stencilled 
tm Furniture were not 
'fmm the point of view 
.dovm,' by Owen JoneSi 
^>eoimens -of^ 


Berkeley-square, W. 

Millar, Alex. H., LL.D., F.S.A.(Scot.), Rosslyn 
House, Glepington-^oad, Dundee. 

Millar, F. Grahame, Tangga Batu Estate, Malacca, 
Straits Settlements. 

Newman, Miss Florence, Garlinge, 14, Templar’s- 
avenue, Golder’s-green, N.W» , 

Pannett, Robert Elliott, J.P., Whitby, Yorkshire. 

Peat, WJp^am Bai^y, 11, Ironmonger- 

lane, ’'li'.O. ' ‘ 

WaU-st^^^^ New York 
WestfielA, Salisbury-asvenue, 
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Sunder, Donald Herbert Edmund, F.L.S., o/o 
Messrs. Grindlay & Co., Calcutta, India. 

Tatlock, Miss H. H., 16, Park-square, Regent’s- 
park, N.W.; and Bramfield House, Halesworth, 
Suffolk. 

Tower, His Excellency Reginald T., G.V.O., 
Traveller’s Club, Pall Mali, S.W. 

Waley, Alexander Simon, 32, Rue Spontini Avenue 
du Bois de Boulogne, Paris, France. 

Westervelt, WiHiam Young, 100, WiUiam-street, 
New York City, U.S.A. 

Whittemore, Harris, Naugatuck, Connecticut,U .S. A. 
Youngman, Miss A. M., R.I., Porton, Salisbury, 
Wilts. 

The following candidates were balloted for 
and duly elected members of the Society:— 

Andrews, Neale, Oak Works, Church-road, HanweU. 
Chamberlain, Frederick, 23, Herbert-street, West 
Bromwich. 

Ohater, Cecil WiUiam, Assoc.Inst.M.M., o/o 
Messrs. Mower & Co., Rangoon, Burma. 

Clarke, Miss Alice Dolores, 24, The Grove, Boltons, 
S.W. 

Hedley, Perceval Manfred Florance, The Studio, 
16a, Soho-square, W. 

Kiralfy, Charles I., 141, HoUand-road, W. 

McClean, William Newsam, 63, Evelyn-gardens, 
S.W. 

Marlow, Thomas Gibbons, 138, Telford-avenue, 
S.W. 

Merrick, William Altwicker, 6, Carlisle - street, 
Marylebone, W. 

Smith, Samuel Joseph Woodham, 30, Fleet-street, 
E.C. 

The paper read was— 


weighty support to the scheme for establishing 
Colonies in England upon the model of those in 
Holland, and he was amongst the first to sign 
the memorial to Mr. John Burns and Lord 
Carrington upon the subject last year. The 
fact that he and other Unionists should have 
done so emphasises the absolutely non-political 
character of the movement, while it disposes of 
the assertion that it has any Socialistic tendency. 
It is still argued in certain quarters that the 
creation of such Colonies as are suggested implies 
that the right to work is a legitimate demand, 
and ought to be satisfied. Even if that be the 
case, where is the objection ? The principle of 
the right to work has been already admitted 
in much recent legislation, and is in accordance 
with the recommendation of the Poor Law^ 
Commission of 1834, that an offer of useful work, 
under conditions less eligible than those of the 
life of an ordinary labourer, should be placed 
within reach of any destitute, able-bodied man 
who desired to accept it. There must be 
something fundamentally wrong in the industrial 
organisation of a State when men physically 
fit and anxious for employment are unable, to 
find it. To maintain that it “ would necessarily 
impair the national efficiency and lower the 
national standard,” is to ignore the situation as' 
it actually presents itself. Thousands of men 
strong in mind and body, are, from circumstance! 
beyond theii* control, but of employment; and 
few will deny that it is a proper function, as 
well as to the interest, of the State to devise 
means whereby they may be rescued from their 
enforced idleness withjts inevitable deteriora- 


THE DUTCH LABOUR COLONIES. 

By JoHif C. Mbdd, M.A. 

Before commencing to read this paper it is 
fitting that I should refer to the great loss which 
the advocates of Labour Colonies have sustained 
by the death of Mr. S. H. Butcher. It was my 
privilege to know him intimately, and if any 
man can honestly say, “ Homo sum: humani 
nihil a me alienum puto,^'' Mr, Butcher was such 
a man. Like every thoughtful statesman, he was 
constantly oppressed by the vast amount of 
suffering occasioned by unemployment, • often 
preventable or capable of remedy, and notwith¬ 
standing his multifarious activities studied tjhe 
qr^tion very thoroughly, lie felt that tempo¬ 
rary measures of relief, which, as a rule, per- 


tion and temptations. 

The efforts hitherto in this country to solve, 
the problem have not proved either an economic 
or an indnstrial success. This was the unani¬ 
mous conclusion of the Poor Law Commissioners. 
The whole history of the past has been vitiated 
by a policy devoid of any well-defined object, 
by misguided philanthropy and by the failure 
to distinguish clearly between the unemployable 
and those genuinely in search of work. To take 
one instance only—^the circular letters issued 
by the Local Government Board in 1886 and 
1895 were, as was recently pointed out by 
Mr. Loch, a fatal step, through making the 
varies and borough councils partially recog¬ 
nised relief authoriiae§ concurrently with .the , 
Poor Law* Tim locid authorities rarely PPffV 


petuate instead of emdieating the evils, , avail s^sed any specific rkncWledge nr expe^tof© M 
little, and that some definite steps.. ^deihem; the wc^k was ba<By done. 

permanently le^Bl^;-the'volun^ year/'i^be^ f 
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applied for relief. Enormous sums of money 
have beeii expended without visible result— 
notably, by the London (Central) Unemployed 
Body, the members of which were admittedly 
not conspicuous for any business capacity, 
familiarity with trade conditions or knowledge of 
the idios^Ticrasies and requirements of labourers 
in general. The value of their experiment 
at HoUesley Bay is extremely doubtful. In¬ 
numerable changes have taken place there, but 
the imperative necessity for prolonged and 
uninterrupted training at the Colony is not yet 
realised. The type of men usually admitted 
cannot be rehabilitated within two or three 
months; the average period of residence, 
^however, is only about 12*2 weeks per man. 
Sufficient time has not elapsed for estimating 
the results of what is being done by the Distress 
Committees in London and elsewhere, since 
they acquired a statutory position under the 
Unemployed Workmen Act of 1905. 

In its widest aspects the problem is purely 
urban. To whatever extent’ unemployment 
may be caused by periodical trade depressions, 
or by the fluctuating and seasonal demand for 
labour in certain trades—such as building, etc.— 
it is chiefly due to the congested condition of our 
cities. I may mention, incidentally, that the 
United States have to deal with much the same 
problem.’ The othfer day a letter was forwarded 
to me from a gentleman, who has recently been 
■ aj^inted a member of the State Commission in 
Ij^ew “York to inquire into and Report upon the 


^ distribution of congested city population in 
' ^ rural districts, asking for information as to the 


imethods adopted here. At the beginning of the 
century the urban population of England was 
at 30, and the rural at 70 per cent.; in 
of 'the century the percentages were 
tquai; at the last censps 77 per cent. 
P^Wi^^nrban and 23 per cent, rural, and to-day 
is probably at least 80 to %0 per cent, 
in JiVance, on the other hand, where there is 


with any benefit to themselves or their em¬ 
ployers. “ Philanthropic ruralism can effect 
very little,*’ and a year or two ago the Bmeau 
of Agriculture at Washington published an 
emphatic warning against the folly of inducing 
men indiscriminately to revert to the land— 
warning which is equally needed here. Nor 
can the afforestation recommendations of the 
Coast Erosion Commission be seriously enter¬ 
tained as a solution of the problem. The cost 
is prohibitive, and the men on whose behalf the 
suggestion is made are rarely of a physique 
capable of undertaking the rough work of 
clearing and digging the ground, apart from 
their lack of the necessary skill to plant a single 
tree. Such has been almost the universal ex¬ 
perience of those who have attempted to utilise 
labour of this kind in even the preliminary stages 
of afforestation. 

In formulating any scheme the aim should be 
to replace temporary palliatives by systematic 
treatment, and carefully to differentiate betw:een 
the varying classes of the unemployed. They 
may be roughly placed in three categories;—^ 
(1) Those who from physical infirmity - 0 ^^ 
are unable to work. For these the contemplated 
insui*ance against sickness and invalidity com¬ 
bined with old-age pensions will ultimately 
provide, but it must be remembered that a 
considerable proportion of men and women in 
this category have already faUen out of the 
ranks in middle life or earlier, and for them the 
time of insurance is past. What is priinai^y- , 
required is a strong Central Public' Assistance 
“ Division,” as x’ecommended by the Poor Law 
(commissioners, representative of and partially 
directing the Public Assistance authorities in 
counties and county boroughs. With them all 
forms of voluntary aid should be connected. 
The Charity Commissioners would need some re¬ 
organisation* and should be attached to the Local 
Government Board. Under schemes passed by 
the Commission there would be Voluntary Aid 


4 steady migration to urban centres, more 
fern is per cent, of the total. population are 
fa some branch of agriculture. The 
te desert the counteyside is world-wide 
<^eratio«. *it may be checked, but it 
‘ Stepped, nor. would it be desirable to 

if it wto'possiye,' for the towns 
% regular supply of'fresh 

<^/'tep<^ulating tlie 
' futile''-to imagine tlmt 

''con- * 


Councils in the counties and county boroughs, 
and Voluntary Aid Comraittoes. This utilisation 
of the aid and experience of tho^ - who have 
hitherto been administering charirie^' together 
with an Elb^rfeld system modified to meet 
English Obnditions, ie in<&p«^Me to prevent 
overlapping to ensure that effective pro¬ 
vision (2) Those who, for 

or iiKiUstri%l reasons, cannot find 
employment i (3) thme who are unemploy-. 
abfe 'fe' character., ■' To-nigKt.;' 

;we -iriih 'the uneii:^loy^'"-^rath 0 r ' 

. thah^'^6riA'^'^^&#ifiployable, but it-is',neca«ry. 
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•briefly to refer to the latter in the hope of re¬ 
moving the false impression which still exists 
that those who press for the introduction of the 
Dutch system for the benefit of the former are 
advocating something which has proved unsuc¬ 
cessful in other countries. In reality the Colonies 
in Holland differ toto codo from those established 
elsewhere. Since the world began, everj’" State 
has been vexed by the presence of the unemploy¬ 
able, and the social economist is justified in 
saying that in their case the problem is mainly 
a moral one, Jbut the question cannot be thus 
summarily dismissed. Nemo repente fmt tur- 
pismmus. In many cases the man is the victim 
of circumstances, and of the environment in 
which he is compelled to live. He is, especially 
in childhood and adolescence, like an animal at 
pasture; from the things wliich he sees and hears 
about him he assimilates little by little the good 
or evil w^hich they embody, and which becomes 
part and parcel of himself. To build up the self- 
respecting citizen it is imperative for the State 
to improve the man’s surroundings, and to 
remove the obstacles which render the good 
life practically unattainable amidst the squalor 


a colonist, alwuys a colonist,” seems to be the 
ultimate verdict. The number of entries tends 
to increase yearly; recently the population 
amounted to 5,110, of whom 5*9 per cent, only 
were there for the first time, while 72 per cent, 
had returned at least four times. It is true that 
the compulsory Labour Colonies have done much 
towards clearing the country of beggars and 
tramps, but as regards any systematic effort to 
solve the unemployed ” problem, Belgium can 
teach us little. In his valuable woi'k on “ Land 
and Labour: Lessons from Belgium,” Mr. 
Rowntree points out that probably the most 
important factor in lessening the suffering due 
• to unemployment in that country is the economic 
stability given to a large proportion of working¬ 
men by the fact that they are enabled to Hve 
in the country through the extraordinary 
cheapness of workmen’s railway tickets. The}’’ 
generally have a plot of land, and, if they are 
seasonal workers, rely upon the period of unem- 
ployjnent for digging and manuring the ground. 
For such men unemployment is not synonymous 
with abject poverty, as is often the case in 
England. Relief works for the unemployed are 


of the slums. The magnitude of the evils by 
which we are confronted is due to the past 
iniquitous attitude of Ictisaez-faire, but, whether 
the failures are attributable to our neglect or 
not, we are called upon to deal with them for the 
welfare of society, and the methods for doing so 
are as old as Ancient Greece. Plato realised that 
expulsion is the only alternative to reversion to 
an ordered life. He recognised that a man may 
become so entirely disordered and wrecked as 
to be incapable of revival, and should be sent 
to what was euphemistically termed a “ Colony.” 
To such a Colony the majority of those in 
Belgium, Germany and Switzerland closely 
correspond. 


only provided on a very small scale, but afi 
interesting experiment has been made by a 
few of the Trade Unions in establishing work¬ 
shops —Ateliers de Chdmage —in which their 
unemployed members may work at their 
own ti'ades. One of the largest of these is 
that of the cigar-makers at Ghent, which was 
started some thirty years ago. 

Germani /.—In Germany there are thirty-four 
Labour Colonies, the first of which was estab¬ 
lished in Westphalia in 1882, under the manage^ 
ment of a charitable association—the Labour 
Colony Central Board—providing accommoda¬ 
tion for 4,000 persons. Admission is Voluntary, 
there is no compulsion to remain, although 


—^In Belgium there are two types of 
> Dipdts de MendiciU and Maisons 
de Befuge, The latter are intended for the 
aged and infirm, or for men temporarily unem¬ 
ployed, and resemble the English workhouse. 
The former are for professional beggars or 
vagrants, and for persons convicted of various 
crimes. The principal D4p6t is at Merxplas, 

? j^here the inmates number about 5,000. Thr^' 
p.mbxm.m of 

is^i^V’^boui ^^xteen 

tVothe'are thsc 
lack of any^', 
the "absence"of 
of 


apparently some attempt is made to induce the 
men to stay for not less than two months. 
Under these conditions it is idle to expect any 
reformatory influence to be exercised. The 
inmates are largely recruited from the criminal 
classy, who by their presence drive away the 
honest workman, whose chance of subsequent 
em^xloyment* mi^t be seriously diminished from 
his having had recQUiee to such an institution. 
'The Cok^ny at ^iS^Mferhof, near Hamburg, is 
somewhat diffie^hlly constituted;Sts Direc^^' 
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10 per cent, of the inmates.” For habitual 
Yagrants there are twenty-four Arhdtshduser, 
which, to some extent, resemble the original 
Houses of Correction here and the forced Labour 
Farms of Switzerland. Under Sections 361 and 
362 of the Imperial Code, vagrants, beggars, 
and those -vvho cause their children to beg; 
those who through their own discreditable 
conduct have to apply for relief; and anyone 
who, after losing liis lodging, fails to procure 
another witliin a certain time, may be committed 
for detention in an Arheifehaus after serving a 
term of imprisonment. The average period of 
detention is about a year. The Arbeitslidiiser^ 
which can accommodate about 15,000 people, 
^are controlled bj^ the authorities of the Province, 
being in fact a kind of prison under strict 
military discipline. During recent years there 
has been a marked decrease in the number of 
the inmates, and vagrancy is certainly diminish¬ 
ing. Professor Mavor, in the Board of Trade 
Import of 1893, states that all the evidence 
with regard to Colonies of the type of llerx- 
plas is against the supposition that such 
institutions are reformatory; ‘‘ they form 

merely a receptacle for those who, if they were 
free, would prey upon society and render means 
for relieving the deserving poor wholly futile.” 
With the Herh^gen^ a sort of model lodging- 
hou.se for destitute wayfarers, and the Ver- 
plegungs-Stationen (relief stations) this paper is 
" hot concerned- 

SmUerland. —Switzerland has three voluntary 
labour Colonies, managed by philanthropic 
societies, where the men must consent to remain 
for one or two months. In nearly every Canton 
tiaere is a compulsory Colony or forced Labour 
Farm, to which beggars may be committed for 
detention for a period of from three months to 
two years. As a rale these Colonies are small; 

' at Witzwyl, the largest, the number of inmates 
does not exceed 200, The farms are worked 
economically, and there are workshops at which 
various industries are carried on, but, as at 
Merxplas, no trades appear to be taught. At 
Witzwyl the sta6f number forty-five, or one 
to every five inmates. Mr. Preston Thomas 
reported to Hie Departmental Committee on 
19^ that the' men there did really 
of their work 

„ • of hfe labour. 


and corn-grinding.” On discharge, a man is 
provided 'for either by (a) employment as a paid 
labourer at the Colony: {b) the action of a 
discharged prisoners’ aid society; or (c) ad¬ 
mission into a voluntary farm. The system 
pursued in Switzerland seems to have met with 
more success than that in either Belgium or 
Grermany, but the results in each case are such as 
to justify Mr. Loch in sajdng that one can expect 
no large or general transformation of character 
from the adoption of a similar system. 

HoIImd.—^The Dutch Free Labour Colonies at 
Frederiksoord, Wilhelmsoord, Wilhelminasoord 
and Boschoord, which are quite distinct from the 
Penal Colonies now controlled by the Govern¬ 
ment, suggest, mutatis mutandis^ the best method 
of solving the problem of unemployment in so 
far as it relates to those unemployed from no 
moral or physical defect. They are under the 
direction of the Society of Benevolence (cZe 
Maatschappi} van Weldadigkeid), which was 
founded by General van der Bosch in 1818, 
owing to the distress occasioned by the famine 
of that year, and which took for its motto, 
“ Help the Poor and improve the Land.” The 
entire management is in the hands of a single 
administration, with headquarters at Frederiks¬ 
oord. Local committees have been formed 
throughout Holland, whose first duty is to 
enlist members for the society, the minimum 
subscription being 35. 6d. per annum. After 
deducting expenses incurred by a local com¬ 
mittee, the balance is transmitted to the 
Director at Frederiksoord and credited to that 
committee. As soon as this amounts to 
£141 Ss. 4d., the general committee, which meets 
once a year, may entitle the committee to send 
one family to the Colony after consideration of 
its fitness. The aim is- to assist respectable 
persons who cannot earn a livelihood in the 
towns. CMdren below the age ^)f twelve, who 
are being maintained in various municipal 
institutions, are admitted and boarded out with 
suitable families. A special superintendent is 
appointed for their protection. The average 
number of boarded-out children at Frederiksoord 
is about 250, of whom about twenty-filve ^ 
annually plaoedin situations oirtside the Colony. 
In the.opnion of Heer Boissevain, the Director, 
the work of the society with regard to both the 
board^-jCM ^feldren and those of the colonists 


na^ proved a great success, 
up'b^Qrp'';liis eyes, be'is \ Orgam^dkm .of the Colonies ,— ^The t-ota' 
in • estate of the spi^jetyoomprises some 10,000 aprea 
, tenwly sand, which has now beer 

^ brmight of high fertility, and th< 
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average number of colonists, witli their families, 
is 3,000. On arrival at Frederiksoord each family 
is provided with a separate cottage and garden. 
Their immediate wants are supplied, not as a gift, 
but by way of advances to be repaid by instal¬ 
ments. A sheep is given, which can be pastured 
on the society’s land for a small weekly sum. A 
certain sense of ownership and responsibility is 
thus imparted from the very beginning. Those 
who are able to Avork are at once engaged in 
various agricultural and industrial occupations, 
according to their capacity. In addition to agri¬ 
culture, the following industries are carried on:— 
Mat-making, smithy work, tailoring, carpentry, 
bricklaying, basket and furniture making, and 
forestry. The equipment for each of these is. 
admirable. Wages are paid upon the scale 
common to the neighbourhood. From these 
are deducted the instalments on the debt incurred 
on arrival, house-rent not exceeding 4d. a week, 
one cent., or less than a farthing, as infirmary fee 
for each person, about a penny for the clothing 
fund, and 10 per cent, of the gross earnings as a 
reserve for the family emergency fund. The 
endeavour throughout is to restore the individual, 
develop his industrial potentiah’ties, and en¬ 
courage habits of thrift, ft is realised that this 
cannot be effected in a few weeks or months, 
and two years of training and probation are 
insisted upon. If at the expiration of that time 
a man shows no inclination or capacity to work, 
he must leave. If, on the other hand, he shows 
himself to be reliable and industrious, he is 
eligible for promotion to the position of a “ free 
farmer,” and, if there be a vacancy, is put on a 
small farm of about acres, the rent of which 
varies with the condition and quality of the soil, 
ranging from £2 IBs, to £6 os, a year. He then 
receives seed and stock on loan—generally a 
cow valued at £10, and seed to the vafue of 
£4 3a, 4d. This capital sum has to be repaid 
with interest at the rate of 12s. per annum, and 
about £2 3s. 4d, worth of manure must be put 
on the land each year. The *'free farmers” 
have now a co-operative' dairy and a co¬ 
operative sopiety for supplying themselves with 
fodder. 

Education ,—^In some respects the most 
Venable and permanent of the society’s efforts 
'extreme care to ^ure that fee ehildceii 
df feA coi^ybfes shall be thoroughly educated, 
ftx fact; the education provided within the area 


on leaving them, must attend a continuation 
class for two years, and girls a domestic science 
class until their sixteenth year. The lads are 
trained for various trades, the railway, post or 
telegraph services, the army (there is a flourish¬ 
ing lads’ brigade), the navy, or as farmers or 
gardeners. Intermediate schools of horticul¬ 
ture, agriculture and forestry have been estab¬ 
lished, each of which has an annual subsidy 
from the State. The horticultural school, which 
is attended by lads of fifteen for three years,, 
and receives a subsidy of £400 per annum, has 
an extensive and well-kept garden of 12 acres,, 
cultivated entirely by the pupils. It is not 
confined to the sons of colonists, and it is gratify¬ 
ing to know that no ill-feeling exists between 
the children of independent parents and those** 
of the inmates. Theoretical instruction is given 
at the agricultural school during two winters, 
and practical work is done on one of the society’s- 
farms in the summer. The school of forestry, 
with a course of two years, has a large nursery 
and some 60 acres for clearing. 

Criticisms ,—^The proper functipn of a Labour 
Colony is to act as a bridge for the unemployed,. . 
and to pass on a succession of trained and 
rehabilitated men. No human institution, 
however, is perfect, and this function the Dutch 
Colonies have, as a rule, failed to perform. Few 
of the men display the slightest inclination to 
exchange their protected position in the Colonies 
for one outside. But to this criticism the 
Dutch are entitled to reply that they have for 
nearly a century been providing permanent 
homes and employment for otherwise destitute 
men, and have to that extent relieved the con¬ 
gestion of the towns, while at the same time they 
have rescued the children of the colonists from 
the degradation of the streets, educating them 
and training thorn into usefi^ citizens. To have- 
exercised this oiviHsing and redemptive influence- 
over so long a period is no mean achievement* 
It must be recognised, too, that poor families- 
living in towns frequently become accustomed, 
to receive relief from their childhood, and 
parents encourage their children to beg. They 
are exploited in every way, and, as a result,, 
lumbers of them are nrorally and physioalljr ^ 
rumed. The same municipalities which have- 
assisted the parents will afterwards have to- 
support the cMdren. From every point of 
it is,de^ijfi|)ip to isempve such families from 


of 

which ought to ;S|3©e$sible to 
every country. 



■'' tlm;towhs' ahid |>ut'them to some,mefai'-topJpi|--''' 
' the futo© 'b£‘ 



^18 eTOUENAL OF THE EOYAL SOCIETY OF AETS. January 20 . 1911 . 


Colonies in the Report of the Poor Law Com¬ 
missioners, a point is made by the Committee 
which visited them of the fact that no towns¬ 
man could be found amongst the “ free farmers.” 
Now% it is open to very serious doubt whether 
men, debilitated and demoralised by town life, 
can ever become successful agriculturists. That, 
however, is not the type of man for whom the 
proposed Colonies are designed. 

It is further objected on economic grounds 
that the Colonies are not self-supporting, but 
the deficiency that has to be annually met from 
outside sources is trivial compared with what 
the municipalities would have to pay for the 
relief of such families, or for their maihtenance 
in workhouses, asylums or prisons. 

« Advantages of the System, —Briefly, the merits 
of the Dutch system may be thus summarised:— 

1. That a man is settled with his family on 
the land, and that a cottage is provided for 
him, for which rent is paid. 

2. That the men are employed at once on the 
farms connected with the Colonies or in other 
occupations. 

3. That temporary advances on loan are made 
for whatever may be necessar}?’ to furnish the 
home and to satisfy the immediate wants of the 
family, and that these advances are repaid by 
deductions from the weekly wages which are 
paid for the labour of the family according to 
the scale prevailing in the vicinity of the 
Colonies. 

4. That after two years a labourer of indus- 
taious habits may he promoted to the position 
of a small farmer, the Colony rendering him 
every assistance in the development of his land. 

5. That all children of the colonists have 
•excell^t primary education, are compelled to 
attend, continuation schools, and receive tech- 

= ideal instraction in agriculture, horticulture, 
:f(»estry, or whatever industry they may prefer, 

0 . althou^ no special means are taken 
to bring the colonists under moral or religious 
influence, a religion^ spirit, entirely free from, 
•^sectarian prejudice, pervades the whole scheme. 
^Frecleiiksoord, foriiisl^noe, possesses one Roman 
' Catholic and two Protestant churches. 


imperatively needed nobody denies. Even in 
years when trade is flourishing the minimum 
of unemployment is tending to rise. This was 
admitted by Sir H. Llewellyn Smith in his 
speech foreshadowing a scheme of national 
insurance. When an effective scheme of in¬ 
surance against unemployment comes into 
operation, the evils may be mitigated; no 
benefit, how^ever, can accrue therefrom to those 
who are to-day in want of work, and we cannot 
afford to wait. 

Undoubtedly the Labour Exchanges are bring¬ 
ing the unemployed into touch with places where " 
there is a demand for them, but the demand 
can never under existing circumstances equal 
the supply. No surprise need be felt that Mr. 
John Bums should still hesitate to commit 
himself to any proposals for establishing a 
Colony of the type suggested, *The experience 
of Labour Colonies in this country has not been 
such as to inspire confidence, but the causes of 
their failure, comparative or otherwise, are not 
far to seek, although it would be in’ddious to 
enlarge upon them here. The improvement of 
Dutch methods and their adaptation to Ehglish 
requirements ought to present little difficulty, 
and it has been urged that the Government 
should without delay establish at least one 
Colony upon the following lines:— 

L The unemployed for whom the Colony is 
intended, must be carefully selected, preferably 
country-bred or accustomed to the use of a 
spade, and must contract tp remain there for 
two years. If during that period they prove 
unfit for the work, or in any ^i^ay unsatisfactory, 
they should be removed to a Colony of a more 
or less penal character, and in no case be 
abandoned to their own resoiirces. 

2. The men to be settled on the Colony ought 
to be accompanied by their families and housed 
in cottages which should not cost more than 
about £140 each. 

3. Arrangements as to loans of money and 
stock might follow the Dutch plan, wliile wages 
would be paid at the current rate of the locality. 

4. Provision for the efficient education of the 
children, as in Holland, is essential, 

5. During the two years?- proba?tion the men 
should reoeive instruction upon soils; manuring; 
the management of stock; the choice and 


fa —In advocating the 

into England t>f * something analo- 


> of 1006, and both 
■ Imports of the Poor 
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, ^ able-bodied unemployed 


selection,; vegetable and fruit culture; 

’'and_ to keeping;, the grading,, 
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colonists, there should be experimental or 
demonstration plots, together with a farm and 
a garden to illustrate the best and most scientific 
methods of cultivation. 

6. At the expiration of the two years the men 
ought to be qualified to join an independent and 
co-operative association of small-holders, as 
contemplated by the Small Holdings Act and 
encouraged by the Board of Agriculture. Such 
associations might be formed in the neigh¬ 
bourhood of each Colony, but to facilitate 
their organisation and development Agricultural 
Credit Banks, which have assisted the Irish 
farmer so materially, should be promoted on 
the model of the Raffeisen Banks to be found in 
many Continental countries. In this latter 
respect the Board of Agriculture might safely be 
relied upon for sympathy and support. 

There could hardly be a more beneficial object 
to which a portion of the Development Grant 
might be applied than in the establishment of 
such a Colony- Land suitable to the purpose 
abounds, and, if the initial experiment succeeded, 
each county council might establish one within 
its area for a hundred inmates or whatever 
number local needs required, and organise it in 
accordance with local circumstances. Improve 
the land by the man and the man by the land. 
That is the fundamental principle. No scheme 


the right to work. The great Socialist Liebknecht 
in Germany only praised it as a demonstration, 
and Bebel spoke of it very slightingly. Mr. Medd 
had rightly laid stress on the importance of the 
classification of the rmemployed, and of putting 
on to the land only those who were fit to 
perform agricultural work. The cry of ‘‘Back 
to the land ” was delusive. He had been told by a 
farmer in Scotland that if one of his men spent a 
year in a town, on his return to the farm he was 
unfit for agricultural work. It was necessary to be 
careful not to draft into the country those who 
lacked the necessa ry qualifications for rural life. 
In France, military service had made the men 
drawn from the land in many cases very un¬ 
willing to go back. The endeavour shotdd he 
to keep the present population already on the 
land, and to take care that their children were 
so educated as to look on country life as offering^ 
them a congenial sphere of activity. The main 
feature of the Dutch system was that the people sent 
to the Colonies were sent there not by the Govern¬ 
ment but by voluntary eSort; the committees were 
all self-supporting and the governors of the Society 
of Benevolence men of the highest standing. 
IVIr. Medd had urged that the British Government 
should without delay establish a Colony on certain 
lines, but he would prefer strictly to adhere to the 
Dutch lines, the Colony being managed by a 
private association, which of course should be in 
close relation with such Government agencies as 
existed for the unemployed. He agreed that it was 
important to correlate voluntary agencies with 


yet before the public seems so well calculated 
to diminish the volume of unemployment, to 
restore the balance between rural and urban 
population, and to secure a priceless benefit to 
the nation by repopulating the rural districts 
with a race of contented, healthy and prosperous 
cultivators of the soil. 

DISCUSSION. 

The Chairman, in opening the discussion, cor¬ 
dially welcomed His Excellency the Netherlands 
]|0j^t©r, who was present. With regard to the 
Tigfet to lyprt, he said he should prefer himself to 
use the word duty. ln^r. Medd had said that there 
were probably more unemployed than work for thein 
to do, but in Lancashire at tHs moment he believed 


Government agencies, and he believed that in 
the Bill which had been introduced in Holland for 
the reform of the Poor Law one of the principles 
was a closer connection between the State and 
the voluntary associations. He thought one 
of the most beneficial societies in England was 
Dr. Barnardo’s Homes. They had been of the 
greatest benefit both to the children sent to 
Canada and to the Canadian farmers, who asked 
that the hoys should be sent to them young, 
before they had had any experience of city life, so 
that they might be inured to the rather rough 
life in the west of Canada. Mr. Medd suggested 
that' men, after having spent two years in the 
Colonies, should become small holders. If small 
holdings were to succeed, it was very desirable tp 
locate them in numbers and not scatter the 
holdings all over the country, so that them inight 


there was more demand for labour than labourers 
to 'meet the demand. In Scotland thei:e was 
occasionally difficuRy in finding unskilled Jabour to 
repair roads. In Switzerland a referendum'was taken 
with i;®gard to the principle of the Pglit, to work, 
result that on June ^ 

prinoip^ 

what whole ,';Qt,,the' Cantons 

have been 
it into practice 
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be oo-operation and a system of credit banks. : He 
agreed -with Mr. Medd that, those showed 
tlromselves during the probation period to be ^uhilt 
for agriouitural labqw should he at onoe weed^ 
but, beoai^ obviously at first there hb . 

more ;peb]^ 'sappl^p^. than ootild be 'dealt, 
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a feeling of self-respect, the loss of which was at 
the root of so much of the misery in this conntry. 
He inyited those who had not seen the Dutch 
Colonies to pay them a visit. The horticultural 
school was an important feature. The status of the 
colonists was shown by the fact that those who 
came for an independent training mixed with the 
sons of the colonists without any feeling of class 
restriction. He trusted that the Dutch experiment 
would be carried out here exactly bn the Dutch 
lines by means of voluntary effort, with a grant 
from the Development Fund and inspection by the 
Board of Agriculture. Mr. Medd’s paper was a 
valuable contribution to our knowledge of a very 
difficult problem. 

Mr. T. Edmund Haevey, M.P., expressed his 
gratitude to the author for the suggestions eon- 
e tained in the paper, though he could not quite 
agree with the criticism of the Central Unemployed 
Body. As a former member of that body, he 
thought he might say that, although the members 
of it were dissatisfied with the work, yet a great 
measure of the failure was due to the imperfections 
of the Act, which was only a temporary one set 
up as an experiment. It had done sufficient, how¬ 
ever, to show some of tho lines along which the 
problem had to he attacked. It should be remem¬ 
bered that the HoHesley Bay Colony was at first 
intended as a means of placing upon the land in 
small holdings, as co-operative farmers if possible, 
the most successful of the colonists, hut, owing to 
the restrictions of the Act and the views of the 
Local Government Board, that was impossible, and 
therefore the experiment was hound, to some 
extent, to be a failure. There were no means of 
dealing with the men who were unwilling to 
work other than sending them away, so that the 
penalty fell upon the family. If there was a System 
of detention Colonies, by which a man could be 
kept until he had received the necessary moral and 
physical discipline to fit him for a useful place in 
life, then bethought the Colony would have greater 
possibilities. The Act was really a step forward, 
marking an increased sense of responsibility in the 
nation for the wastage of our industrial system. 
He differed somewhat from the Chairman in con¬ 
nection with the relation to the State of any 
future experiment, hoping it was possible to com¬ 
bine the Dutch experience with something better. 
The Majority and Minority Reports were in sub¬ 
stantial agreement in recommending a system of 
Colonies with detention Colonies in the background, 

. and he thought no great mistake could he made in 
‘^opting their recommendation. He hoped to see a 
system established in the near future giving free play 
to voluntary ent erprise and having the necessary help 
of the State, with a detention Colony for cases that 
were b^ond the help .of the wluntary Obfony. 
^en the help of the ^at leligioua agencies, the 
Church'Army, the Sidvation Army, the Chris^an 
'Us^on,'and other organisations, could be 
.1‘ 'oalfed: In* ba,'roo^^n5^d' that the'present 

• ha dealing with the 



problem of the able-bodied, although the intention 
of the Poor Law was admirable. The Government 
should be called upon not simply to be content 
with renewing from year to year an Act which was 
a necessary and useful experiment in its time, hut 
to go forward with legislation which was abso¬ 
lutely necessary, and which was demanded alike 
by schools of thought so different as those repre¬ 
sented in the Majority and Minority Reports. 

Mr. T. OuTTEB said he had been struck by the 
absence of any remark as to the wages paid in the 
Labour Colonies. He thought it unfair to criticise 
the Central Unemployed Body without considering 
the matter from the English standpoint. The 
HoUesley Bay Committee had to deal with men 
accustomed to urban work sent to the Colony to 
learn agriculture, and he did not think a more 
hopeless project could exist. On an independent 
visit to HoUesley Bay he found an Essex plough¬ 
man, foUowedby seven or eight colonists, ploughing 
a field. They said they were learning to plough. 
He asked them on what conditions they were there, 
and one man, who came from Birmingham, said his 
family were being paid 9s. a week and he himself 
was receiving about 10s. a week, which brought the 
total wages up to 19s. His hours were less than those 
of the ploughman and he had the Saturday afternoon 
off, which the ploughman did not. The ploughman 
said he received 14s. a week, out of which he paid his 
own house rent and maintained his wife and family. 
Therefore men totally unsuited for agricultural 
work were receiving higher wages than the skilled 
agricultural labourer on the spot. He asked one 
of the colonists whether, if he learnt to do the work, 
he would be prepared to stay in the district at 14s. 
a week, and he said he would not. Men accustomed 
to big cities, with its cheap music-hall pleasures, 
were not very willing to go into rural districts at 
all. His experience was that the Unemployed 
Committee were dealing with a hopeless problem 
in attempting to make an unemployed man from 
the Metropolis ihto a farm labourer. 

The Rev. J. H. Andeesok (Chairman of the 
London (Central) Unemployed Body) said he had 
had the bitter experience of finding that it was a 
very hard thing to preach the duty to work when 
there was not enough work to go round. It was no 
use telling people they had a right to work in 
an industrial system which did not give men the 
opportunity of' performing the elementary duty Of 
maintaining themselves and their families. As 
HoUesley Bay had been mentioned, he should like 
to say—and he believed the Body he represented 
agreed—that the defect of HoUesley Bay was that 
it had never been aUowed the proper outlet for 
men whictofe^Ungiihere might have been expected 

fit for. After a period, all too short, of 
slk^en weeks, men went back again to the place 
ftom which they came. That, however, was not 
the fault of th^TJnemployed Body or of the LoM 
Govermfiient Bo4Mv Whenever a selected .body ofi 
men had h®stt#^toward to the Local Government 
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•Board for permission to eontinne their training, 
the Local Government Board had never refused, 
and there were men who had been there for years. 
After a year a man was located in a cottage adjacent 
to the estate, and became an ordinary labourer on the 
estate. The trend of opinion on the Central Body 
was in accordance with the principle advocated by 
the author. The Board of Agricultae had been 
already approached with the view to enabling some 
of the two-year trained men to obtain small 
holdings, and the London County Council had 
been asked to put into action the powers they had 
under the Allotments and Small Holdings Act; but 
he regretted to say that up to the present time 
very scant encouragement had been received for 
those laudable enterprises advocated by the author 
and already put into practice by the Central 
Unemployed Body. With regard to financial con¬ 
ditions, when a country labourer was asked what 
he received, he would mention his weekly wages of 
14s., but would say.nothing of his harvest money, or 
the amenities of his cottage, or of the pigs and the 
hens, and ail the rest of it. Perhaps it could not be 
said that his wages would amount to that actually 
paid on the Hoilesley Bay estate, but the wages paid 
to the coionisfes had to be paid, not on the basis of 
what was paid in the immediate neighbourhood, 
but on the basis of the necessities of family life in 
the Metropolis. The men left behind in the 
^letropolis their wives and families, who were 
paying rents very difierent from the rents in 
Suffolk. The total cost of a family only amounted 
on the average to £1 6s. 6d. per week, and that 
compared very favourably with the amount paid 
by analogous bodies. It had been stated that the 
amount paid was 19s. per week, but the highest 
sum in the scale at Hoilesley Bay was ITs. 6d. 
It had not been possible to place trained men on 
small holdings, but they had been placed with 
farmers who were glad to have men who had had 
some training in the Colony. During the last year 
thirty-five such men had been placed, with regard 
to thirty of whom very satisfactory reports had been 
received. Of the other five, two were doing well in 
work other than agricultural, and only three had 
proved failures. 

Mr. D. P. ScHLOSS said it had been his duty to visit 
all the Colonies mentioned by the author, some 
of them more than once, either for the Board 
of Trade or for the Poor Law Commission. He 


success of the Dutch Labour Colonies, because those- 
Colonies were not successful in solving the problem 
which was under discussion that evening. What 
the Dutch Labour Colonies did for the children was 
beyond aU praise and deserving of imitation, but 
they did not succeed with respect to adults, and he 
thought it would be very wonderful if they did. 
The measure of their success was the number of men 
whom they raised to the position of independence, 
the men who from the position of labourers in 
the Colony were advanced to that of free farmers. 
In 1889 five new families came, and five were 
promoted to free farmers, and the figures were 
much the same for the next few years. In 1893, 
three new families came, and one man was 
elevated to a free farmer. In 1894 none came, and 
one was elevated, while from the year 1895 to 1902 
the figures for those who came were respectively 
two, one, one, four, two, none, one, and none, an4 
during those years not one family was elevated to 
the position of free farmer. He had no figures 
with regard to the years 1903-4, but in 1905-7 
there were fourteen or fifteen new families and. 
between ten and twelve free farmers. When he 
was there in 1908 there were 100 colonists and ‘260 
free farmers. If the families were promoted after a 
period of two or three years, instead of being 100 
labourers there, there would have been only about a 
dozen, and therefore the aim of the Colony did not 
seem to be fulfilled. There were three things that 
appeared to account for that want of success. In 
the first place, he was told by the Director that 
very little discrimination was exercised in admit¬ 
ting new families, people being chosen who were 
destitute and had large families. When the 
Poor Law Commissioners were going roxmd, and 
could not find a single person from a town who 
had been promoted to be a free farmer, it was 
explained that they were persons debilitated by 
town life. Another remarkable thing was the 
total absence of anything like systematic agricul¬ 
tural training, and there was also an absence of 
systematic religious influence. The Poor Law 
Commissioners asked the Director whether 
there was any missioner or any attempt to in¬ 
fluence the people from a moral or religious 
point of view, and he said there was not. There 
were churches with a capital of eighty millions,, 
and the total sum for religious services appearing 
in their budget was £38 a year. He thought it was 
futile to discusi the purely economic side of the 


understood the author’s argument to be that all 
the Labour Colonieb that had been tried had proved 
a failure. He agreed with all. the facts the author 
had mentioned in connection with the imperfections 
or failure of the Colonies, but whether they formed 
a sufficient basis for the proposal to start a sefies 


question from the point of view of the balance- 
sheet, which he had never been able to understand. 
There was nothing charged for rent, and only a 
very small sum chained for interest. One of the 
best tests of the success of such a large Colony of 
10,000 acres was hew far they could utilise the 


of Labour Colonies in this Country he'would rather h 
not venture to say. But as something had been n 
said about the ^remarkable results of th© Dutch tl 
Labour Colonies, and as the .author ,]y4 tl 
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moment they had lOO ilarms 'whioh they let be©ai^' 
they 

i^re not ,ent|rely suooessful,:. bui 
a.' ::5reas^:.' for , .adoptl:^ ''"fibe' IWw 


a?efore. i^re not ,ent|rely suooessful,:. but 
a.'^::5reas^:. 'for , .adoptl:^''‘'fibe 
fs^liy ha ^ 

pal 





222 


JOUENAL OF THE EOYAL SOCIETY OF ABTS, January 20 , 1911 . 


■exact plan proposed "by the author or the kind of 
men who were to go to the Colony. They were to 
be taught an enormous number of very difficult 
things in two years, and, if they did not succeed 
in learning them, it appeared they were to be 
removed to a Colony of a more or less penal 
character. It would seem that a man would be 
brought before a magistrate on the charge that 
he had failed to learn agriculture in two years, 
and the sentence was to be indefinite detention I 


Mr. J. C, Medd, in reply, remarked that what 
Mr. Schloss said was very interesting, but he was 
afraid Mr. Schloss did not quite realise that the 
suggested Colony in England woidd be entirely 
free from the defects which had caused the com¬ 
parative failure of the Colouies in Holland. The 
principle upon which the Colony would be organised 
Tn England was that no man would he allowed to 
remain in it beyond a period of two years. The 
criticism passed in the paper upon the Dutch 
Colonies was that they allowed the men to remain 
f practically for ever upon the estate, and that, he 
thought, was the chief cause why they had failed. 
What he wanted to impress upon Mr. John Burns 
was not to reproduce in England anything in the 
nature of an exact copy of a Dutch Colony, but to 
-adopt the principles on which the Colonies in 
Holland originated: the removal of the whole 
family from the contaminating influence of the 
town, and the essential importance of thorough 
education for the children. Even if the Dutch 
Colonies had been prevented by accident from re¬ 
habilitating and sending forth into the world again 
the head of the family, they had at any rate suc¬ 
ceeded in educating and forming a group of most 
useful citizens for nearly a century. It was easy 
to criticise any institution, but in the present case 
ityvas not the institution that was to be imitated but 
jthe principles which governed it; and until some¬ 
one presented an outline of a Colony with more 
-enlightened principles than those which actuated 
’ the fopnders of the Dutch Colonies, he should 
“ Vy^^ture to be]ieve that those were the soundest 
^^^inciplds. If he had appeared to criticise 
action of the Central Unemployed Body 
not his intention to do so, because he 
_ perfectly well the limitations under which 
kl^ey had been compelled to act. He merely 
i^ja^erred to their action because he believed 
^ -the failure, comparative or otherwise, of 

l i - Colonies in England had been due to 

- ^ ^nocihg the two essential facts, namely, taking the 
family imd ir^istmg on the man remaining 
f' Jc^inote than two or three years. With r^ard to 
ws^s 'question, what Mr. Anderson had s^d 
qante, oorioel *,. -lye^y wage ai m agcioul- 
kh<«r^ waS'Vj^'.^ttlo. indication of 1^ 
^s^^sasal-,'JEt^iHias, quite .erroneous, to 
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who started from zero, who, if he had 
a chance of earning 19s. a week was obvi¬ 
ously in a much better position than he 
would be in London earning nothing. He fully 
acknowledged the force of the criticism with 
regard to the free farmers, and provided for it 
in the suggested organisation. The whole paper 
was based on the assumption that there were 
men capable of doing good work, but who, 
from circumstances beyond their control, were 
unable to find that work. If Mr. Schloss believed 
there were no such men in England he could only 
say that,he differed from him. 

In conclusion he thanked Lord Beay for his 
kindness in taking the chair that evening, and 
joined with him in thanking his Excellency, the 
Minister for the Netherlands, for being present to 
listen to the paper and the discussion. 

On the motion of the Chairman a vote of thanks 
was aceordedrto the author for his paper, and the 
meeting terminated. 


SAGO-MAKING IN CERAM. 

Ceram—one of the Moluccas—^is probably the 
metropolis of native sago - manufacture in that 
part of the world. In the early part of 1909 there 
were two of us on a zoological expedition in the 



Sago Paljjs, Old and Young, in Swamp. 


Dutch East-Indies, asnd our work kept us con¬ 
tinually amongst tl^e s^o-fwamps during the.four 
months w-es®s^|0:‘Birbe, a small village in western 
n^ekt p(^t to Amboyna or Ambon, 
It by Dutcii and Malays. The only 

white men m (there are probably but ,hal£-ar .. 
dozen in th^wh$^.^nd) were the BesideDt,:|isr4' 
Dutch ^oldiprp, j^ia fUfissiouary. . A small uafelVe 
wajrT--:di&i:^;;]|^^||^tory krest^fighti^Y-^was 
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in progress against certain Ceramese tribes; and treacle. On this we practically lived whilst at 
we lived in a compound occupied by about twenty Piroe. 

Amboynese soldiers, the forest closing us in on Natives come to Ceram, which is very thinly 
every side but towards the sea. The whole of this populated, from Ambon and many other islands 

large island is practically covered with forest, and far and near; procure a Oovernment licence to cut 

the greater area is very mountainous; but there is so many trees, and live and work in a sago-swamp 

much low-lying coastal land, and there the sago- till they have converted the trees into sago, sailing 

palm [Metroxylon Sagu of botanists, a species, for home with the finished product. The trunk of 

which only occurs in the East Indian Archipelago) the palm often attains forty-five feet in length to 

grows luxuriantly. It is turned to almost as many where the leaf-fronds spring, and a diameter of two 

uses as the bamboo, for besides furnishing sago, its feet; but thirty feet to the crown is a fair average, 

leaf-fronds provide “ attap ” or thatch; the whole and even then the trunk will usually measure 

mid-ribs of the leaves, termed‘^gaba-gaba,” make two feet in diameter. Such trees at Piroe cost, 

rafters and posts for houses, and when split are standing, two to three guilders each (about four shil- 

used for floors and walls; split into smaller strips lings), and one man can fell, extract the pith, build 

they make excellent cord. the washing apparatus, and prepare the sago in 

Many people seem to think that coco-nuts and about fifteen days, if he works hard; but the Malay 

other fruits growing in these wild countries may be is not fond of hard work or indeed any work, and 

plucked by anybody who wants them; but all such in these islands he can live almost without labou#^ 

trees, even in the depths of the forest, are private From one sago-palm he can obtain a supply ,of 

property, and the sago-palm is no exception. Every food which, varied a little with fish and vegetables, 

palm is owned either privately or by villages, or the will last him many months. The natives distin- 



CUTTING OUT THE PiTH. 


.Dutch Government; but the trees and prepared 
sago are sold so cheaply that probably no death 
from starvation is ever heard of in the Dutch East 
Indies, for the sago from Oeram is sent all over the 
islands. 

Now the sago of the shops in civilised countries 
is familiar to everyone, but it is doubtful if many 
people would recognise the native article as sago^ 
or sagu, to call it by its native name—sargoo as 
the Malay pronounces it. ^Neither, appearance 
nor taste have much in obtnmon with the sago 
one buys in England, The brick or cake sago 


guish four varieties of palm, viz.: Scbgu d%iri and 
8. mahancvru, which are both thorny, the young 
trees being armed on trunk and leaf-sheaths with 
immense, strong slender spines, sharp as needles; 
and 8. tuni and 8^ mollea, which are thornless. 
The amount of sago produced from these palms 
varies from about ten packages of finished 
from S. makawru to eighteen or twenty from the 
other trees, each ]|^ckage weighing about twenty- 
five catties (say eighty pounds). The life of a palm 
is said to be about ten years before it is ready for 
felling; this is done as soon as the fiower-spike 


we did not appreciate, though the Malay children 
gnaw it with great satisfaction, and it is so 
' hsfd , and tongh that it lasts 1^, hours ^ and 
rOq^uires splendid teeth^%i|d probably a , 

digestion-r-to tackle it; a oath looks and very 
much like gray or pinky-whito saivdi^ 
compressed. , When , boiled,i' ^however/'’ 
darkish-brown oobrnrgeiiatiianu^^a»r^ 
when eaten with nati-ve snfflir 'eyrap.. 


appears, md^ the always out down before it »' 
is in full^otherwise much of the pith 4s./ , 
spoilt, . W 

; ’.The palm ^4 all chopped down 

'■pie ^opnd or native 

^ ^tr ansvec^ 
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alongside. Each half-tmnk now has the pith 
exposed; strong and fibrous and mtimately mixed 
with the starchy substance, and of a rusty or 
reddish-white; this is gradually chipped away with 
a bamboo adze, the operator meanwhile sitting 
astride the trunk at one end on a piece of leaf- 
sheath, and slowly cutting his way to the other 
end, whilst the broken-down pith—like coarse 
pinky-white sawdust—accumulates behind him in 
the hoUowed-out trunk;, for the rind is tough and 
hard, about an inch thick, and forms an excellent 
trough. The pith is then thrown into palm-leaf 
baskets or dumped on the ground; the hollowed 
half-trunk is fixed up with a few pieces of leaf- 
stem underneath and stakes along each side, the 
latter usually lashed together with rattan across 
the trough, the sides of which are often heightened 
by the addition of a split piece of trunk each side. 
<!T\vo large leaf-sheaths* are now cut to form the 


basket of pith into the strainer-trough along with 
a few buckets ■ ofi|water from the nearest pool or 
stream—one has not far to wander for water in a 
sago-swamp, and the native is not particular as to 
its purity. Then, grasping the cord of the strainer 
and bending down the spring with his left hand, 
he mixes up the mass in the trough with his right, 
and presses a handful against the strainer. The 
white, starchy liquid flows out into the settling- 
trough, fresh pith is added and the refuse thrown 
out from time to time; the starch in the milky 
fluid of the settling-trough soon settles to the 
bottom, and the surplus water slowly flows away 
from the spout at the end; here it is often caught 
in a second settling-trough at a little lower level, 
so as to recover more of the starch. As soon as 
the bed of starch—like thick plaster of Paris— 
nearly fills up the trough, it is scooped out in 
masses with the hands, rolled on the left fore-arm 



Washing the Pith. 


strainer-trough at one end of the main or settling- 
trough, and the overflow spout at the other. The 
strainer-trough is supported by stakes at a con¬ 
venient height to work at; the small end is blocked 
v?ith a piece of leaf-sheath, and a strainer is fixed 
at the large end. This strainer is made of segments 
of the reticulated fibre swathing the bases of the 
Idaf-sheaths of the coco-nut (something like very 
coarse cloth or sieve-net), neatly sewn together 
with twine made from thin strips of sago-leaf; the 
edge of the strainer is turned up or flanged and 
sewn to the interior of the trough, just inside the 
i^ge end. The upper end of the strainer is 
' attached to a piece of leaf-oord, and kept stretched 
. , by means of a couple of springs made of bamboo or 
leaf-stem, A small piece of ieaf-^eath is 
^, teaaily placed beneath the strainer-trough to ser^ 
w. ’as' a spout to the seltlihg-icough. The ^i^hole 
or pronounced 

erecle!d,:'>'ae operator dumps m 


into rough sausages, and dropped into sago-leaf 
jars, in which a little pith refuse has been placed; 
a little more refuse-is plastered on the top, and 
more leaves are then sewn on and bound over the 
whole package with rings of leaf-strip. The 
remainder of the tree is then attacked and con¬ 
verted into sago; the reason why the whole tree is 
not split at once being that if the pith is exposed 
too long to the weather, it soon deteriorates— 
besides, the Malay likes to do things leisurely. 

The ground, or rather morass, in which the sago- 
makers work, is chiefly composed of refuse pith, 
which smells pestilently as it becomes sour. In 
this half-liquid, yellowish refuse, and the black 
sludge of the natives trudge about, 

knee-dee^ hi khire, and of course bare-legged, often 
baijly feunded in the feet with the great spines .of 
the leaf-sheaths, which are scattered all around. 
The swamp m the neighbourhood of the sagq^ 
makers is gener^y thick with palms overgrovm 
with- huge dark and gloomy, except 
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where the felling of a palm or two lets in the fierce 
sun, when the native works under shelter of a 
palm-frond supported on stakes. The atmosphere 
is hot and steamy, and most days there are heavy 
showers, whilst the mosquitoes are very trouble¬ 
some, as the writer found when making these 
sketches; and they seemed to annoy the natives 
equally. 

The whole apparatus of the sago-makers is won¬ 
derfully rude, and yet remarkably effective. There 
is nothing used in its construction but what grows 
at hand in the forest. The conical water bucket 
is made of a piece of leaf-sheath of the sago-palm 
softened by soaking in water, and sewn together 
with split rattan. The baskets for pith and jars 
for finished sago are made of young sago-leaves 
sewn together with little strips of the leaf-ribs and 
hooped with the same useful fibre. The adze with 
which the pith is scooped out of the trunk is of 
bamboo, strengthened with rattan bindings, and 
cut squarely across so that the cutting edge is 
blunt, not V-shaped; it therefore keeps its edge 
longer than a steel tool would, besides rendering 



Sago-makers’ Tools. 


THE MAIZE PLANT. 

Professor F. L. Stewart, of Murrysville, Pa., has 
been for many years studying the possibilities of 
the maize plant. Ten years ago it was demon¬ 
strated that, with suitable treatment, the plant 
takes equal rank with the sugar cane and the beet 
as a sugar producer. Professor Stewart’s theory 
was that, as the maize plant belongs to the same 
botanical family as the sugar cane, and contains a 
fair amount of sucrose in its normal condition, it 
might he cultivated so as to increase its sucrose con¬ 
tent up to the point where it would become profit¬ 
able to work. He discovered, in the course of his 
expe^*iments, that if the ears were removed at a 
certain period before the plant would normally 
cease growing, the period of growth would he in¬ 
creased by from four to six weeks, and during that 
time the anatomical structure became radicaljs 
changed. The plant increased in size and weight; 
the saccharine content increased to more than 
double its normal amount, with a purity far above 
that of the natural juice, while the fibre or bagasse 
furnished material for paper-making of a very high 
grade. Experiments conducted in some twenty 
different States during the last few years have con¬ 
firmed the results obtained at Murrysville. 

In a recently-issued statement Professor Stewart 
estimates the products of maize treated according 
to his process as follows :— 

A ton (2,000 lbs.) of corn cane produced under 
the Stewart patents, contains an average of 670 lbs. 
perfectly dry solid matter, g.nd of this, 270 lbs. are 
in solution in the juice. Of this dissolved matter 
an average of 240 lbs. per ton is sucrose, 20 lbs. un- 
crystallisable sugar, and 10 lbs. organic matter not 
sugar. The average yield of dry crystallised 
sugar is— 

First sugar 96® centrifugal . . . 160 lbs. 

Second sugar 89® centrifugal ... SO lbs. 


the pith in just the proper condition for extracting 
the starch. In other parts of Ceram, stone adzes 
with wooden hafts are in use to-day as they were 
when Wallace wrote on sago-making in his Malay, 
Archipelago,” 

Once built, the giitti lasts a long time, and it is 
very common to see the various stakes and poles 
used in the rude structure sending forth .vigorous 
shoots and leaves. 

The prepared sago is usually baked into small 
cakes about four by three inches and an inch thick, 
in a little clay oven with about half-a-dozen slits; 
the powdered sago is dried and deodorised in the 
sun for a day or two, then sieved, and again spread 
out to dry. The powder is then filled into the 


Total . . 190 lbs. 

About six gallons of molasses, containing about 
70 lbs. of uncrystallisable sugar, remain as a by¬ 
product which is converted into ethyl spirits pro¬ 
ducing 5-18 gallons of 95 per cent, alcohol. 

A ton of trimmed stalks produces also, when 
milled and dried, about 300 lbs. of air-dry fibre, 
which gives about 200 lbs. of dry bleached paper 
pulp. The average weight of the leaves per acre is 
approximately one ton, and contains about 300 IhS- 
of air-dry fibre, or 200 lbs. of finished paper pulp. 

In on© ton -of green ear and husk product 
there is about 580 lbs, of dry substance, of 
which 420 lbs, is fermentable matter, 85 lh&, of, 
dry pulp and about W lbs. of oorn gluten. The 


slits of the oven, which has been previously Ideated 
almost to a dull red, faO^'fown over a wood fire. 
The upper side is then covered^ with plantain leaves, 
and in a few minutes^the cakes are rea^. They 
cost a cent each (abhut a -farthing) in 
markets, and keeph^efi'nitely,,.an|4 
much used on the M^bty-pi^e for- 
,Toyage^' 


lated fermentable matlier will yield Imlf its weight 
fire. (210 lbs.) for 31 gallons of 95 per cent, 
ives. In that portion pf ths< oorn belt where a 
Phey climate ' bg_^feoured,, • fji 

terns, 
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To summarise, the yield of all products is as 
follows:— 

SUGAB. 

First sugar 96^— 

160 lbs, X 16 tons per acre . . = 2,400 lbs. 

Second sugar 89°— 

30 lbs. X 15 tons per acre . . = 450 lbs. 

Total . . 2,850 lbs. 

‘Alcohol. 

From ear and husk, fermentable matter— 


210 lbs., or 31’1 galls., 95 per cent, 
alcohol X 10 tons per acre. . = 311 galls. 
Prom molasses produced from one ton 
of corn cane— 

35 lbs., or 5 -18 galls., of 95 i)er cent, 
alcohol X 15 tons per acre. . = 77 galls. 


Total . , 388 galls. 

Papbb Pulp. 

Stalk and leaf product— 

213^ lbs. per ton X 15 tons per 

acre.= 3,200 lbs. 

Ear and husk pulp, 85 lbs. x 10 
tons per acre.= 850 lbs. 


^ ■ Total . . 4,050 lbs. 


The large amount and value of the by-products, 
the low cost of producing the corn crop, and the 
extent of territory adapted to its cultivation, all 
point to the conclusion that the United States can 
secure from this source all the sugar and paper 
pulp needed for domestip consumption. 

During the past season demonstration tests have 
, been conducted on the Hungarian State Experi¬ 
mental Station, in the extreme north of the 
ooimtry, and the results were so satisfactory that 
the Chief Chemist of the Agricultural Department 
is to deliver a special lecture on the new treatment 
• at Buda^Pesth. Even better results may, of course, 
be expected further south, and in tropical and sub- 
/ tropical countries generally. 


(six feet six inches) above the zero on the gauge, 
even the quays at Lugano are under water, whilst 
access to the various steamboat - piers is im¬ 
practicable. 

The Lake of Lugano, which has an area of about 
twenty square miles, is situated partly in Swiss 
and partly in Italian territory, at a level of 250 feet 
above the Lago Maggiore, into which it discharges 
near Luino by means of the River Tresa, at a 
distance of about eight miles from Ponte Tresa, 
situated near the western arm of the first- 
mentioned lake. 

The maximum discharge from the lake during 
the flood of 1896 (the highest recorded) was 600 
cubic metres (132,071 gallons) per second, and the 
minimum falls sometimes as low as four cubic 
metres (880 gallons) per second. 

The level of the highest flood was two metres 
eighty centimetres above zero on the gauge, whilst 
the lowest level reached during droughts has been 
fifteen centimetres below zero, showing a range of 
three metres five centimetres (ten feet) between 
flood and drought levels. 

In order to remedy this state of things, and to 
utilise the volume.of water for motive power, it is 
proposed to build a weir at Ponte Tresa, provided 
with the necessary sluices for controlling the flow 
of water into the Biver Tresa, the channel of which 
will he widened and rectified. 

By means of this weir the surface of the lake 
will be maintained between the levels of teji centi¬ 
metres and one metre eiglity oentimetres above 
zero, allowing thus a range of one metre seventy 
centimetres feet eight inches) for storage 
purposes, whilst the maximum high-water level 
will be kept one metre below the highest flood 
level that has ever been re.iched. , 

The regulation of the floods in the Lago Maggiore 
and Lake of Como is also contemplated by the 
Italian Government at some future date. 


.■■ . ——. - 

/ '-Ij ' ' 

- i ' PREVENTION OF FLOODS IN THE 
■ LAKE OF LUGANO. 

An important scheme for regulating the discharge 
'flood waters of the Lake of Lugano will 
il^ortly be carried out, under the auspices of the 
'• Italian and Swiss Governments, who have agreed 

fe j to defi^y the cost of the undertaking. 

Pi' Considerable damage is frequently done by floods 
to the low-lying lands on the shores of the lake, 

STi while se-rious 'ihoonvenience is also caused to the 
these times by the re^s being in' plac^ 
wat^;.oommunicaticm between the 
'^oife'.tqwns and'tlllai^ interrupted. 

F ;''®yen the Bt. Gothard Railway in places 

■ time® mMt Water.' This line crosses the iabe 

between a stone viaduct 

■ about fleodif tie head- 

. way of ledubed/'aS' to, stop 

'.' navigation, d ■''itti;of twometres-, 



HOiyiE INDUSTRIES. 

Anthrax Sterilization, — For many years the 
terrible scourge of anthrax has levied toll of human 
and animal life, and'until recently it was believed 
to be an incurable disease. How, however, it seems 
permissible to hope that- human beings may, to a 
certain extent, be saved even when in the actual grip 
of the malady. It is claimed that by the Symons- 
■Jones anthrax steriliza^on method' the ahthrax- 
infected materials imported into this country may 
be disinfected without impairing their r^felne^a 
for the^ various ijaanuf^ii©turmgproc«es which they 
subsequently UndOrgo,The in solving 

the problem of ahthra^ ^toikation has rested 
hitherto in a method of sterilizing the 

anthrax embedded in a gelatinous, 

albumih«>fis, or colloid body, without injury, 
to the material or- fg^bric to be disinfected. The >.■ 
'materi«d4 (Which'act''as carriers of anthrax 
hides and skins when dry),Vool| hortW '' 

hair, inohair,,'n^p^^ 4 ^Any process which sterilizes-' 




January 20 , 1911 . 


JOUBNAL OF THE BOYAL SOCIETY OF ABTS. 


227 


hides and skins will naturally be applicable to their 
products, so that the adoption of a satisfactory 
method for the former may be assumed to solve 
the difficulties in the latter and all other similar 
cases. But the method must not interfere with 
any subsequent operation through which the disin¬ 
fected material has to pass. The usual place of 
secretion of anthrax spores is on the surface of and 
immediate inside of a colloidal albuminous mass, 
such as a blood clot, and the outer “ skin** of the 
spore consists of similar albuminoid matter. The 
difficulty up to the present has been to obtain a 
disinfecting solution which would penetrate firstly 
the dried blood clot, and secondly the hard “ skin ** 
(cell wall) of the spore. The treatment with acid 
solution provides a way out of this difficulty, for 
it causes the clot and the spore to swell, absorb 
water, and become very soft and tender. The acid 
itself has a deleterious effect on . the spores, but 
sterilization by it alone is not sufficient. The 
process provides for this by treating swollen and 
tender material with a very dilute solution of a 
most powerful bactericide, 


controlled throughout and where signals are me¬ 
chanically operated, track circuit control of the 
instruments, and coil locks which should be fixed 
on all signal levers, with mechanical replacer on 
all main line signals. 

Rato Cotton —The expectation that the present 
high price of cotton will lead to a great extension 
of the cotton acreage in the southern states of 
America does not seem to rest on any solid foun¬ 
dation. In fact, the production of cotton there is 
not keeping pace with the increased demand for 
cotton goods. On the contrary, the growth of 
maize is rather encroaching on the growth of 
cotton in America. At current prices it pays the 
farmer in the southern States better to grow 
maize than to grow cotton. It becomes, therefore, 
increasingly important to encourage the cultivation 
of cotton elsewhere. Last week Sir Percy G-irouardf 
the Governor of the British Bast Africa Protec¬ 
torate, addressed a special meeting of the Council 
of the British Cotton-Growing Association at Man¬ 
chester on the subject'of cotton-growing in East 
Africa and Uganda, but more especially in the 


Baihoay Accidents ,—Becent railway accidents 
have deepened the impression that the railway 
companies have been, over-slow in adopting up-to- 
date means of control. In many signal-boxes the 
instruments which control the trains are said to 
have been in use a good many years, and to have 
been put in when railways were very different from 
what they are to-day. It cannot be well that the 
lives of passengers should be in the hands of one man 
who, however competent he may be, is not immune 
from human failings, when there are means by 
which Jae can be automatically protected from the 
possibility of error, A correspondent recalls that 
in America, in Australia, and on the London 
Underground, the signalman" in some cases does 
not see the trains during the time, he is on duty; 
yet not only are they safe, the signalman is abso¬ 
lutely prevented from making a mistake, for the 
train controls the man, and not the man the train, 
as far as the possibility of a wrong movement is 
concerned, by means of what is known as the track 


Protectorate. We are promised from Uganda in a 
short number of years something like 16,bales of 
upland American variety, whilst in the Protectorate 
there are large areas of land apparently eminently 
suitable for cotton-growing, but there are practi¬ 
cally no natives on the land. Sir Percy Girouard 
says that the valleys of the Juba aud Tana rivers 
are specially suitable for cotton-growing, and that 
on the British side of the Juba, which is the 
frontier line between British and Italian territory, 
there are about half a million acres suitable for 
irrigation. The Governor does not think that the 
labour question will he a very difficult; one. At 
present the plantations on the coast have no diffi¬ 
culty in obtaining labour at ii*fery reasonable rates 
from the highlands of East Africa, where there are' 
several million natives. But cotton-growing in 
the Protectorate cannot be developed properly by 
small men, and the Governor suggests that ’ it 
should be made the subject of a scheme! by means 
of irrigation on a large scale, such as has been 


circuit*. Had this system been in operation in the 
Wfliesden case, and the signalling instruments 
under track circuit control, and coil locks on the 
signal levers, control!^, through the same track, it 
would have been iinpossible for the signalman to 
have admitted the other traip, or have moved the 
wrong signal lever. In the" Hawes Junction cw, 
had the instruments been under the same' oonliol, 
and the signals put to danger by the engines by. 
means of a mechanical (k>ntrivance,, not only; wpiedd ’ 
the signal have been at; danger for t|p 
tfie faot^olthe engines beh^'bn^ the Ime'Wtrf-SfSW; y 

or with a. coil track 
been ■ unable 'to" pull . 0 % ' 

engines were cle^®:- .pf ‘ 


suggested fpr the Sudan. The British CottOn- 
Growing Association is ready to render aU possilile 
assistance, and they have promised to join in 
experimental work. Assuming such work supports 
the conclusion that cotton-growing in the Protec¬ 
torate can be made commercially successful,it will 
be.for the general investor to find the large capital 
that will be required to utilize the whole of the 
cqtbon; area. Obyiqusly it 'would be unreasonable, 
fe .expect Lan^ahire, with her xmmei^ 

■'^^ding . Wustri^;f"|o finance,! unaided,^ 

'■’edhemes lof cott#' 'development in' distant 

• ^ ^ . ' ■‘-rW" '■ '' V , ^ ■' .'.i 
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'property so secured is at Itabiro do Matto Bentro, 
in the State of Minas Geraes, and it is said to 
. contain some 60 to 70 million tons of ore, and 
will, in the opinion of experts, be found eventually 
to contain anything from 500 million to 1,000 
million tons of ore. As to the quality of ore, it is 
said that “many millions of tons run from 69 3 
to 69*8 per cent, of iron, 0*10 per cent, of silica, 
0-004 to 0 01 per cent, of phosphorus, and 
0-016 per cent, of sulphur, with almost no moisture. 
This is practically pure iron oxide.” The extension 
of the railway to the mines, a distance of about 
thirty miles, has already been arranged, and the 
contract for the electrification and the equipment 
of the line, to carry a minimum of two million tons 
a year to the coast, has been given to a British firm. 
Estimates of the cost of landing the ore here are much 
lower than present quotations for ordinary 50 per 
nsent. Spanish rubio. It is said that the quarrying 
of the ore, anyway for some time to come, will be 
a very simple work, and the estimated cost of putting 
it on waggons is between Is. and Is. 9d. per ton. 

The Year's Trade ,—The figures of our foreign 
trade in 1910 are a very agreeable study. Although 
•the internal trade of the country is of much greater 
value and magnitude than the foreign trade, with¬ 
out the foreign trade the internal trade would not 
be large, for the expansion of the internal trade 
of the country is largely governed by the volume of 
our foreign trade. Expansion of our foreign trade 
means that the people are better able to obtain 

• from abroad the food and raw materials required for 
their maintenance and prosperity. In 1910, the 
value of the net imports reached £574,664,000, or 
nearly £13 per head of the population. In an 
interesting article on our foreign commerce, the 
Statist points out how greatly the improvement 
that has come oyer the country is due to the 
renewed enterprise of our investors in using their 
capital for increasing the world’s supplies of food 
and raw materials. In 1900, the value of the 
exports of British goods was £291,000,000; in 1910, 
it reached £430,000,000, an expansion in a single 
decade of £139,000,000, or 47 per cent. And this 
increase in value is not due to a rise in the price 
of our products, for prices in 1910 were slightly 
lower than prices in 1900. The increase in the 

. quantity of British goods exported in 1910 in com¬ 
parison with 1900 was 48 per cent. This great 
- increase in the export trade of the country would 
have been impossible had not a great deal of capital 
been invested in British industries as well as an 
. unprecedented investment of British capital in 
^ other countries for increasing the world’s supplies 

• of food and raw materials. “It cannot,” says the 
Statist^ “be too clearly understood that when we 

-do not invest abroad w© not only make no provision 
for ouy future suppK^ of food and raw materials, 
; but we also make relatively little provxskm for an 
; increased ooljSut of manufactured ^oods in this 
,,,v ^-oo^try^ w© our hew .eaipital for the 

A. “ tend to dhninish rather 

of the nation.” 


TJie Miners' Eight Eiours Act .—It is understood 
that the Home Secretary will receive a deputation, 
representing the Miners’ Federation of Great 
Britain, for the purpose of discussing the working 
of the Eight Hours Act. It is complained that in 
some districts there is a systematic evasion of the 
Act, and the Home Secretary will he urged to take 
legal proceedings against the offenders. The Welsh 
miners will urge upon Mr. Churchill the necessity 
for an amendment of the Act in directions where 
it has been found to cause dissatisfaction amongst 
the men employed on “ shifts.” It is perhaps too 
soon to speak with confidence upon the working of 
the Act, but, whether right or wrong, in the opinion 
of many well competent and placed to express an 
opinion, it is doing more harm than good. 


GENERAL NOTES. 


International Hygiene Exhibition, Dresden, 
1911.—Probably in no direction have greater strides 
been made than in the science of hygiene in the 
time which has elapsed since the “ Exposition 
Internationale d’Hygifene et de Sauvetage” was 
held at Brussels in 1876; and it is expected 
that the Exhibition, to be opened in Dresden 
in May next, will presept a complete record 
of the achievement of hygiene up to the present 
day. In view of the importance of the occasion 
—arrangements having already been made for 
over two hundred conferences and congresses 
in which all the great sanitary experts of the 
world will take part—a special interest attaches 
to the appeal, signed by Sir Thomas Barlow, 
President of the Boyal College of Physicians, and 
Lord Ilkeston, on behalf of the British Executive 
Committee of the Exhibition, in which the sum of 
£10,000 is asked for, in order to secure the proper 
representation of this country at Dresden. In the 
spring of 1910 the German Government issued an 
invitation to the Governments of all the chief 
States of the world to take part in the Exhibition, 
and Great Britain is the only important Power by 
whom the invitation'was not officially accepted. 
There is, therefore, a grave danger that this 
country, the admitted leader in hygienic science, 
may be tbe only nation of importance which is not 
represented. The Governments of France and 
Bassia have each voted £20,000, while the Japanese 
Government has allocated £35,000 for the purpose; 
and it is earnestly to be hoped that the British 
Executive Committee will receive the sum for 
which they ask at the earliest possible date. 
Subscriptions should be sent to the Secretary of 
the Committee, 47, Yiotoria-street, S.W. 

, Universal BACtss Gongrbss. —The first Uni¬ 
versal Races Congress will be held in the central 
building of the University of London, South 
Kensington, from July 26th-'29th, 1911. ^ The objeot 
of the Congress 'will be to discuss the general 
relations suhs|sf^ig between the peoples of the 
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51 ast and those of the West, between so-called 
white and so-called coloured peoples, with a view 
to encouraging between them a fuller under¬ 
standing, the most friendly feelings, and a heartier 
co-operation.” Papers will be read and discussions 
held on the following subjects:—1. Fundamental 
Considerations — Meaning of Race and Nation. 
2. General Conditions of Progress. 3. Peaceful 
Contact between Civilisations. 4. Special Problems 
in Inter-Racial Economics. 5. The Modern 
Conscience in Relation to Racial Questions. 

, 6. Positive Suggestions for Promoting Inter-Racial 
■Friendliness. The Congress has already aroused 
widespread interest,. Among its supporters, who 
represent some fifty countries, are twenty-five 
Presidents of Parliaments, the majority of the 
Members of the Permanent Court of Arbitration 
and of the Delegates to the Second Hague 
Conference, twelve British Governors, and eight 
British Premiers, some hundred and thirty 
Professors of International Law, and the leading 
Anthropologists and Sociologists. The Council of 
the Royal Society of Arts have also intimated their 
willingness to promote in any Way in their power 
the objects of the Congress. Further particulars 
may be obtained of Mr. G. Spiller, Hon. General 
Secretary, ,63, South Hill Park, London, N.W. 

PnOGEEDIisGS OE THE PHYSICAL SoCIETY. —In 
order to secure the more prompt publication of 
papers read before the Physical Society of London, 
the Council have decided henceforth to issue the 
**Proceedings” in five parts, at two-monthly in¬ 
tervals, during each session, and they hope it may 
be possible later on to issue ten parts at monthly 
intervals. The publications will be on sale at the 
Publishers to the Society, The Electrician Printing 
and Publishing Go., Ltd., 1, 2, 3, Salisbury-court, 
Fleet-street, London, E.O. 


D.P.H., “Plague and* its Dissemination.” Sir 
Shirley Forster Murphy, M.R.C.S., will preside. 
Wednesday afternoon, at 4.30 o’clock:— 

March 15.—Colonel Charles Edward Cassal, 
V.D., F.I.G., “The Adulteration of Food.” The 
Right Hon. the Lord Mayor of London will preside. 
Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

February 9.—R. A. Leslie Moore, I.C.S. 
(retd.), “ Indian Superstitions.” Lord Lamington, 
G.G.M.G., G.G.I.E., will preside. 

March 16.— Claude Hamilton Archer Hill, 
.C.S., O.S.I., C.I.E., “ Education in India.” 

April 27.—SirTHOMAsHsNBY Holland, K.G.I.B., 
D.Sc,, F.R.S., “ The Trend of Mineral Development 
in India.” Lord Avebury, D.C.L., LL.D., P,R.S., 
will preside. 

May 25.— W. R. H. Mere, I.G.S., O.S.I.,LL.D., ^ 
“ The N.W.F. Province of India.” 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 

January 31.—^F. Douglas Osborne, M.Inst.M.M., 

“ The Tin Resources of the Empire.” Sir William 
Hood Treacher, K.C.M.G., will preside. 

February 28.—The Hon. Sir Richard Solomon, 
B:.G.B., E.O.M.G., K.G.V.O., K.C., M.A., High Com¬ 
missioner -for the Union of South Africa, “The 
Resources and Problems of the Union of South 
Africa.” 

April 4.— Captain R. Muirhead Collins, 
C.M.G., “ Australia and her Resources.” 

May 9.—F, Willums Taylor, “Canadian 
Banking.” 

Cantor Lectures. 

Mondaj^ Evenings, at 8 o*clock:— 

Frederick Wedmore, “Etching.” Two 
Lectures. 

Syllabus. 

Lecture I.— January 23.—“ The Old Masters.” 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock:— 

January 25,— Horace M. Wyatt, “ Motor Trans¬ 
port in Great Britain and the Colonies. ” The 
Hon. Richard Glebe Parsons, M.A., Vice- 
President of the Society, will preside. 

February 1.— Philip Joseph Hartog, M.A., ^ 
B.So., “ Examinations and their bearing on National 
Efficiency.” The Earl oe Cromer, G.C.B., O.M., 


The Cradle of great Etching—Rembrandt’s place 
—Ostade and Bega—Vandyke—Landscape and 
Animal Subjects in the Low Countries — The^ 
Classic Landscape — Claude — Links with the 
Moderns—Etching ho “Minor Art.” 

Lecture II.— January 30.—“ModernEtching.” 
Goya—^Wilkie and Geddes—The Silence beforeHhe 
Revival—^The great French Outburst—M6ryon, 
Bracquemond and Jaoi^uemart — Haden and 
Whistler—Themes mainly Landscape, Portraiture, 
Architecture—^The Etching of To-day. 


G.G.M.G., K.O.S.I., O.I.E., Vioe-Pmsident of the Professor Adrian J. Brown, M.Sc., “Brewing 
Society, wiU preside. and Modem Science.” Pour Lectures. • 

February 8.—Captain A. J. N. Tbbmbaenb, SyUahm. 

B.k.y D.Anth., “ Some Nigerian Head-Hunters.” Lboturb I. -- February 6. — Introduction. 

February 15.— George A. Stephen, .“ Modern Dr. Graham’s ‘Lectures Thirty-seven Years Ago— 
Machine Book-binding.” John Murray, J.P,, The Brewing Proo^^ss a succession of Complex Bio- 
D.L., F.S.4*» win preside. ^ < c|iemical Changes—Barley: Glassification of ' 

February 22.-^Professor J. Wbrthbim|ir,B.Sc., used by Agripffi- 

B.A., “Water-Finders.” „h. joints of View—Pre^^t’ 
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Lectuee II.— February 13. — “ Malting.” 
Constitution of the Barleycorn — Character of 
Changes during Germination—Investigations of the 
Biochemistry of Germination—The Barleycorn a 
highly-specialised seed, etc. 

Lecture III.— February 20.—“The Mashing 
Process.” The Chemistry of Starch and its Trans¬ 
formation Products—Protein Changes during the 
Mashing Process. 

Lecture IV.— ^February 27.—“ The Fermenta¬ 
tion Process,” Previous Treatment of the subject 
by Dr. G. Salamon in 1888—The Pure Yeast Ques¬ 
tion in Brevsing—Zymase and Modern Views of 
Alcoholic Fermentation—Nitrogen Assimilation— 
The so-called “ secondary ” products of Fermenta¬ 
tion, etc,—Conclusion. 

Professor J. A. Fleming, M.A., D.Sc., 
F.B.S., “Applications of Electric Heating.” 
^Four Lectures. 

March 6, 13, 20, 27. 

Alfreb E. H. Tutton, M.A., D.Sc., F.R.S., 

“ Bock Crystal: its Structure and Uses.” 
Four Lectures. 

May 1, 8,15, 22. _ 

Dates to be hereafter announced :— 

Frank M. Andrews, “ Architecture in America.” 
Arthur Charles Davis, F.O.S., Assoo.Inst.O.B., 
“The Manufacture and Testing of Portland 
Cement.” 

George B. Heming, “ Art Education in Jewellery 
and Goldsmithing.” 

Professor Raoul Pictet, “ Les Basses Tempera¬ 
tures.” 

Sir William Abney, K.C.B., D.O.L., D.Sc., 
F.R.S., The Quantitative Measurement of Colour- 
Blindness.” 

Hal Williams, MJ.Mech.E., M.I.E.E., “ Beet 
Sugar Factories.” 

Noel Heaton, B.Sc., F.C.S., “The Production 
and Identification of Artificial Gems.” 

MEETINGS FOR THE ENSUING WEEK. 

, Monday, January 2S...royal SOCIETY OF ARTS, John- 
street, Adelphi, W.O., 8 p.m. (Cantor Lecture.) 
Mr. F. Wedmore, “Etching.” Lecture I,—“The 
Old Masters.” 

Surveyors, 12, Great George-street, S.W., 8 p-xu. 
Mr. W. R. l^ldwin-Wiseman, “ The Conservation 
of our National Water Resources.” 

Victoria Jnstitiite, 1, Adelphi-terrace, W.C,, 4.30 p,m. 
Rev. A. % Whately, “ The Demand for a Christian 
Biilosc^hy,” 

London Institution, Finsbury-cireus, E.C., 5 p.m. 

^ iPrdfessor Walter Raleigh, “ Haaditt.” 

Architectuwd Association, 18, Tufton-street, S.W.i 
f.30p.m. Mr. T.FjHPe,?* Germany and the Germans.” 

, Jieeoratoars, Painters’ Hall, Little Trinity- 

, laoei E.0.,.8 Mr. J. Sihth^e, “ Our Visit 

tqtheRhtoewd.”- 

at the Botai SotNi^T 

. Adelphi, W,a,8p.ia. ■ 


Air upon Malting and Brewing, and (2) Brewing 
Value of Hops.” 

Civil Engineers, 25, Great George-street, S.W., 8 p.m. 

1. Mr. C. W. King, “Sand-Movements at New¬ 
castle Entrance, N.S.W.” 2. Mr. C. S. E, Palmer,, 

“ Fremantle Harbour-Works, Western Australia.” 

3. Mr. G. H. Halligan, “ The Bar Harbours of 
New South Wales.” 

Photographic, 35, Riissell-square, W.C., 8 p.m. 

Mr. F. Stanley, “The Photography of Spectra, 
with Notes on the New Mvy Spectrograph,” 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 

4 p.m. The Hon. J. G. Jenkins, “ Papua and the 
Papuans.” 

Wednesday, January 25...R0YAL SOCIETY OF ARTS. ^ 
John-street, Adelphi, W.C., 8 p.m. Mr. H, M. . 
Wyatt, “Motor Transport in Great Britain andl^ 
the Colonies.” 

Geological, Burlington House, W., 8 p.m. 

United Service Institution, Whitehall, S.W., 3 p.m 
Mr. W. Cobb, “The Nelson Touch.” 

Royal Society of Literature, 20, Haiiover-s<iuare, W. 

5 p.m. Professor M. A. Gerotliwohl, “ Tin 
Englishman in the Eighteenth Century Frencl 
Drama.” 

Mining and Metallurgy, at the Institution 
Mechanical Engineers, Storey’s-gate, Westuniastei^ 

S. W., 8 p.m. 1. Discussion on Mr. H. C. Bayldon’^ 
paper, “ Notes on Chilian Mills in Russia.” 2, Mr. 

N. A. Loggin, “Notes on Placer Mining, with 
Special Reference to Hydraulic Sluicing," 

Thursday, January 26...Electrical Engineers, Victoria. 
Embankment, W.O., 8 p.m. 3. Mr. W. T. Taylor, 

“ Long Distance Transmission of Electrical 
Energy.” 2. Messrs. R. Borlase Matthews and 

O. T. Wilkinson, “Extra High Pressure Trans-, 
mission Lines.” 

Royal, BurUngton House, W., 4.80 p.m. 

Antiquaries, Burlington House, W., 8.80 p.m. 

Child Study, 80, Buckingham Palace-road, S.W., 

7.30 p.m. Mrs. M. Scharlieh, “ Itecreational 
Activities of Girls during Adolescence. ” 

London Charhher of Commerce, Skinners’ Hall, 
Dowgate-lUU, B.C., 2.80 p.m. Address liy Sir 
George Hi Reid, “ Australia—the 123rd Birthday 
of the Empire's only Continent.” 

London Institution, Finsbury-cirous, E.C., 6 p.m. 

Mr. 0. Bradley, “ Mignon’s Song^.” 

Royal Institution, Alhemarle-atre#, W., 8 p.m. 

The Astronomer - Royal, “Recent Progress in 
Astroncmiy.” (Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 

8.80 p.m. Mr. A. H. Blake, “ History iu Carica¬ 
ture and Satire.” 

Breyring, Institute of (Midland Counties Section)^ 
White Horse Hotel, Cohgreve-street, Birmingham,. 

7 p.m. Dr, A. Slator, “The Rate of Alcoholic 
Fermentation.” ; 

FRIDAY, January 27,..Royal Institution, Albeiimrle-street, 

W., 9 p.ni. Professor W, H. Bragg, “ Radioactivity 
as a liaetio Theory of a Fourth State of Matter.” 
North-^iSast Coast Institution of Engineers and Ship- 



( 


buildem, Newcaatle-<m-Tyne, 7,80 p.m. 

Wjysical, Hniyersity College, Gower-st„’W,C. (Physics 
Lecture Theatre), 5 p.m, 1. Professor F. T, 
Troutmij “ A Bemonstration of Phase LMfference ' 
bet#e^|he Pjgimary and Secondary Currents of a 
Tramsfbriner means of a Siiaaple Apparatus.”' 

Professor “A Not© on the 

Ex^rimental Measurement of the High Frequency 
Re^l^iftcedfWires.'’ 3. Professor J. A. Flemingand 
^ ^ Measurenfent of Energy 

^ndmisers traversed by High Frequency 
■(&) “Some Resonance Curvei^tiall^ H 
, ; '■ and Spark Disidrarges.” , i/, 

■ Institution, 

.■ 'i Arthur Hassali, ih 

^ Great Napoleon.” (LeOtnre XI.) 
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All communications for the Society should he add/ressed to the Secretary, John Street, Adelj^hi, W.C. 


NOTICES. 


PROCEEDINGS OF THE SOCIETY. 


NEXT WEEK. 

Monday, Jandaey 30th, 8 p.m. (Cantor 
Lecture.) Frederick Wedmorb, “ Etching.” 
(Lecture II.—“ Modern Etching.”) 

Tuesday, January 31st, 4.30 p.m. (Colonial 
“Bection.) F. Douglas Osborne, M.Inst.M.M., 
*‘The Tin Resources of the Empire.” Sir 
William Hood Tb;eaoher, K.C.M.O., will 
preside. 

Wednesday, February 1st, 8 p.m. (Ordinary 
'Tweeting.) Philip Joseph Hartog, M.A., B.Sc., 

Examinations and their bearing on National 
Efficiency.” The Earl of Cromer, G.O.B,, 
O.M., G.C.M.G., ICO.SJ., C.I.E., Vice-Presi¬ 
dent of the Society, will preside. 

Further particulars of the Society’s meetings 
be found at the end of this number. 


CANTOR LECTURES. 

On Monday Evening, the 23rd inst., Mr. 
Frederick Wedmorb delivered the first lecture 
of his course on “ Etohiiag.” 

The lectures will be published in the Journal 
during the summer recess. 


SEVENTH ORDINARY MEETING. 

Wednesday, January 25th, 1911; The Hon. 
Eichard Clere "Parsons, M.A., Vice-President 
of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Daneff, St-., LL.D., Sofia, Bulgaria. 

Forman, Robert Brodie, High Pastures, Elmswood- 
road, Aigburth, Liverpool. 

Gunn, Donald, Hogtrow, Hook Heath, Woking. 
Hudson, Philip Reginald,. A.R.S.M., 807, Majestic- 
building, Denver, Colorado, U.S.A. 

Lai, Pyarai, Eamindar of Burotha, Aligarh, India. 

Schoenfeld, L. S., 807, Majestic-building, Denver, 
Colorado, TJ.S.A. 

Shamasastry, R., B.A., Government Oriental 
Library, Mysore, India. 

Simkins, Arthur C., M.E., 807, Majestic-building, 
Denver, Colorado, U.S.A. 

Tattersall, Alfred Eishworth, 75, Mark-lane, E.O. 

Vernorr, Arthur Longley, 10, Abbey-road, St. John*s 
Wood, N.W. 

Whiteley, Richard H., National State Bank Block, 
Boulder, Colorado, B.S.A. 

Worsham, Ernest Lee, State Board of Entomology, 
Atlanta, Georgia, U.S,A, 



INDIAN SECTION. 

Thursday afternoon, January 19th; Sir Felix 
Schuster, Bart., in the chair. A paper on 
“ Banking in India ” was read by Mr. 
Reginald MuBRAif, formerly Manager of the 
Chartered Mercantile Bank of India, London 
and China, in the Straits Settlements and India. 

The paper and .discussion will be published 
in a subsequent number of ,?the Journal. . . 


The following candidates were balloted for 
and duly elected members of the Society 

Borthwick, Miss Jessica, 33, Rue du Jardin, Osteud, 
Belgium. 

Eastburn, Mrs. Adelaide, 14, Bavenscourt-mansions, 
Hamlet-gard^s, Ravenscourt-park, W. 
l&slehust, Ernest W., 72,' Burnt Ash-hUl, Lee, 
S.E. 

King, Alexander Freeman, O.B., .44, Foxgrove- " 
road, Beckenham. ^ ^ v 


The . new edition cif lhh |jiBt of . M 
the Society is now ready, and 0 ^ b#' 
by Members on application ^%e/ 


Miles, George W., 29*^^i0entral-street, Boston, % 

■ •saChus©tts)':Ij';SMr 

Mylcrist, 'Captain;'''Staiil^y,_ "66Q, 

' ' '' ’1 . 

V ■ 
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The paper read was— It is, of course, useless to consider the pro¬ 

duction of vehicles specially suited for use in the 
MOTOEi TBAhiSPOBT AT HOME AND colonies unless there is a likelihood of a real 
IN THE COLONIES. demand sufficient to justify the standardisation 

of types. The question of local demand through- 
By Horace I. Wyatt, Empire is therefore dealt with in an 

Editor of “Motor Traction.” appendix,dor the contents of wliich the author 

In the course of this paper the author will is almost wholly dependent on information 

attempt to indicate more particularly the enor- received from a very large number of corre- 

mous field which exists in Greater Britain for spondents resident in Greater Britain, 
the mechanically-propelled road vehicle, and the Lastly, it seems advisable to consider not only 
influences which have operated, and will operate, how the trade between the Mother Country and 
for or against the more extensive use of motor the colonies may be allowed to grow, but how 
traction, not only in this cormtry, but through- that growth might be accelerated in a legitimate 
out the Empire. In order to deal with this and useful manner, and under this heading a few 
complex subject without unnecessary confusion, suggestions are put forward, which, it is hoped, 
the paper is divided into sections treating of will at least be thought worthy of consideration, 
different phases of development and prospects. and possibly of discussion. 

In the first place, it is abundantly necessary With these prefatory remarks, I will now turn 
to explain, more especially for the benefit of to the first section of my paper, and attempt 
those resident in distant countries, how outside to deal as completely as possible in the limited 
causes, not intimately connected with the design time at my disposal with the matters outlined 
of the vehicles themselves, contributed towards above, 
those early failures which were undoubtedly 

very numerous. We, who are on the spot, are in Seotiojt I. Early Failtjbss and 

a position to realise quickly enough when failure Becent Sxjooessbs. 

has turned to success, but such realisation comes Those who trifle with the laws of Nature 
but slowly to those who have to depend largely always find sooner or later that they must pay 

for their information on visitors from this the penalty. One of these laws is that growth 

country, and on rumour which percolates to and progress shall be gradual, and that, though 
them through sources not invariably reliable, they may be accelerated by artificial means, any 

In tracing the progress that has been made and such acceleration leads to weakness or early 

the causes which have assisted in overcoming decay. A good example of this is afforded by the 
prejudices against motor vehicles for business produce of the land. Admittedly, earlier fruits 
purposes, and in establishing them as an can be obtained by means of hot-houses or 
e^ential of the traffic of the future, it may be intensive culture, but plants which have been so 
advisable to treat of certain specific instances treated will undoubtedly suffer in hardiness and 
of a typical nature. - in their capacity to stand the normal climatic 

After having shown how satisfactory is the conditions of the country. The law holds good 
position which the industrial motor vehicle is equally in the case of a new industry, and.in 
now steadily attaining in this country, the next almost every phase of progress those who have 
step is to consider what modifications in design pushed ahead too' fast have found this out to 
are usually needed to fit the products for the their cost. 

markets of Greater Britain. In this section it is The fact that the motor vehicle might be 
necessary to touch on the relations between the made into a really practical implement for more 
British manufacturer and the colonial buyer, heavy work than mere tburing and enjoyment 
These relatioi^, unfortunately, do not always \p-as realised so suddenly that it almcst amounted 
show as much mutual respect and good feeling to a revolutionary discovery^ No sooner had.il) 
as might be wished. That faults exist must be been shown that mechanical haulage might be 
admitted, but I shall hope to show,that such employed for omnibu&es, for vana, and, for 
faults are not all on one side, and that much of lorries, tham there was an indiscriminate rush to 
the attitude of the British manufacturer, which he amongst ihe first to reap the benefttsi wM<;^ *, 
is often riiade to appear as unduly conservative it was ri^y/foreseen must sooner 
, ,..^^^^'‘X|npro^esrive, -wdH, in fact, be seen, if ^ven accrue. 

W oonridera^oi^^* be of. real benefit to that the ■' ' impiemkmt^’ wa^. tbr ■ 

which It ^7iii''lo6||ytmsuited,'ashd"^ 
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constructed, or adapted with a haste w'^hich merely as fit subjects for humorous dra\nngs. 


prohibited thoroughness. 

The Progress of the PuUic^Service Motor ,—^To 
trace the causes of early troubles in the motor 
traction movement with any fairness, it is essen¬ 
tial to separate the various classes of vehicle and 
to consider them individually. Motor omnibuses 
afford, perhaps, the most striking example of 
recovery from early troubles. So soon as it was 
demonstrated that these machines were econo¬ 
mically possible, there was a mad scramble to 
place them upon the streets before competitors 
could do likewise. Even then a few, but very 
few, manufacturers had studied the question 
sufficiently to produce a sound chassis. These 
were bought up almost instantaneously, and 
orders for scores and even hundreds went begging 
in the open market. The result was inevitable. 
Manufacturers with insufficient ex]perience saw 
opportunities for quick sales and substantial 
profits. Continental firms were very willing to 
step into the breach left by the rather deliberate 
but eminently responsible British manufacturer. 
The streets were flooded with the first thing on 
which the company promoters could lay their 
hands. Many of these gentlemen themselves, 
concerned not at all with the mechanical aspect 
of the question, and to no great extent with the 
ultimate welfare of the ordinary shareholders, 
saw in the motor omnibus simply an oppor¬ 
tunity for a “ boom,” which might well leave 
promoters the better off, whatever its effect on 
all others concerned. In many cases the vehicles, 
unsuitable in themselves and difficult enough to 
run with any satisfaction, were put into the 
charge of engineers who did not understand 
the problem with which they were faced, and 
who had behind them the doubtful support of 
directors who could not realise that a mechanical 
vehicle, like any other machine, requires regular 
supervision and adequate attention. Garages 
and repair shops were poorly staffed and insuffi¬ 
ciently equipped, and the vehicles were wanted 
upon the road at every conceivable moment to 
earn the maximum of money in the minimum of 
time. Eor the moment the public rejoiced in the 
increased speed of the new conveyances, laughed 
in a good-humoured way at their failings, and 
bore them no particular ill-will for their defects. 

, Ternforary Presently, however, 

people ,!^ time to look at the development 
of the new traffic more carefully. They realised 
that if the thing were to exist at all it would 
sooner or later become universal, and that 
■ whatever drawbacks it. might .brings mth 


Public opinion is always inclined towards 
extremes, and from an enthusiastic w’elcome it 
veered round somewhat suddenly, and— 
influenced perhaps a hy few unfortunate acci¬ 
dents—changed from friendliness to disgust. 
In so doing it was helped by the fact that, 
by this time, many of the cars had been on the 
road long enough to become exceedingly noisy, 
and drivers had growm sufficiently sure of them¬ 
selves to cultivate a contempt for other forms 
of traffic and a desii-e to out-do their competitors 
in the matter of speed. Thus it came about that, 
just when operating companies had begun to 
realise that their wmk was hardly as simple 
as they had expected, and that they had,to find 
the solution of many mechanical problems before 
their veliicles would be perfectly reliable, they 
were faced with further difficulties imposed 
through the medium of the licensing authorities. 
As a result, too, of their excess of zeal, competi¬ 
tion became too severe, and fares were cut down 
to a basis on which it wras almost impossible to 
show a profit. It was at this time that the impres¬ 
sion began to get about that the motor omnibus 
was a failure, and, judging from letters which 
the writer has received even recently, the idea is 
still fairly rooted in many parts of the world, 
more especially in distant countries, to which 
general impressions, as distinct fronx mere 
statements, take some time to spread. 

What has gone before applies perhaps more 
directly to London than to the country gene¬ 
rally, but small services in provincial towns 
often reproduced on a lesser scale the state of 
affairs briefly outlined above. More especially 
did the promoters of these local services err 
owing to the belief that mechanical vehicles 
might be nm without any adequate overhaul 
or attention. Many of these little concerns, 
possessing only small financial support, realised 
too late that a punctual and regular service 
possessed the elements of success which would 
not result from a haphazard and variable supply 
of vehicles, even though they might be more or 
less available for some sixteen hoiu’s of the day. 

ISTot the least among the troubles of those 
interested in motor omnibuses has been the 
opposition of tramway interests generally and 
of municipal, authorities in particular. There 
seems to be no adequate reason why the tram, 
as opposed to the road vehicle, should be in¬ 
separably conneeted with municipal ente^rise^ 
This is, however, very tequentiy the case, 
and tlms the, motewr ^Himibus conapany found 
pb%ed to apply for lioenoea tq own 
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competitors for traffic. With. aU these influences 
working together it is not surprising that some 
operating companies failed entirely, wMe others 
struggled for a hare existence instead of showing 
the substantial profits wMch had been fondly 
anticipated. 

The Turn of the Tide. —^In the last two years, 
however, matters have improved very materially. 
Companies, finding it impossible to compete so 
fiercely vitli one another, resorted to amalgama¬ 
tion, This not only allowed of some increase in 
fares, but did away with racing, which was at 
once a danger to the public and the cause of 
rapid depreciation of the mechanism of the. 
vehicles. The companies which had not at¬ 
tempted too much and were properly managed 
and equipped began to show, beyond a doubt, 
that failure was not caused by the system but 
by its misapplication. Individuals and small 
concerns in town and country began to see the 
possibilities of profit in veliicles of the char- 
a-banc class, and showed that mechanically- 
propelled publio-sernce carriages might be 
profitably worked even singly or in small 
numbers. The public became more and more 
converted to the utility of the motor omnibus, 
and the eflorts of the licensing authorities, whilst 
bearing hardly upon the operating companies 
for a time, undoubtedly tended towards the 
production of a more agreeable class of vehicle. 

In its annual report, published at the end of 
the year 1909, the London General Omnibus Co. 
showed a profit on the lines worked by motor 
omnibuses and a loss where horses were em¬ 
ployed, and announced its intention of doing 
away definitely with animal traction. That this 
statement of policy was a genuine one has been 
shown by the progress which has been made 
' since that time. 

Official Confirmcdim of Progress.^HhQ present 
state of affairs was well expressed in the report 
of the London Traffic Branch of the Board^of 
Trade for 1909;—“Worn-out horse omnibuses 
are not being replaced; further wastage will be 
made good and additional demands supplied 
* largely by adding to the number of motors. The 
expense of maintaining and running the latter 
has been reduced, and they now pay better than 
the others,” 

The experience JU>ndon has been corrobo¬ 
rated by that When the concessions 

possessed by the big operating companies of that 
/ city terminate-d early in 191(1 tlhey were renewed 
on conditiaii that the whole of the horsed 
shouldby motors within a 
'Hmited perio^:;^'-''’-;^^^^^^^^ '.^' 


It is not only when compared with the horse 
that the motor omnibus is now capable of show¬ 
ing itself a strong claimant for notice. In certain 
provincial towns, as for example Eastbourne and 
Folkestone, the local passenger traffic demands 
are now met entirely, or to a very great extent, 
by motor vehicles, which are preferred to trams. 
In the report which is quoted above the following 
significant sentences appear:—“As rivals to 
tramways, motor omnibuses are likely to become 
more formidable than they have been hitherto. 
As an instrument of locomotion the omnibus is . 
•in its infancy, whereas the tramway has come to 
maturity. Even in the imperfect conditions that 
have prevailed hitherto, omnibus competition 
has been so effective that municipal authorities 
have been induced to appeal to the ratepayers 
to patronise their own tramways. There is, 
indeed much in the present aspect of the motor 
industry that may give pause to the promoters 
of tramways.” 

Operating Companies their Own Manufacturers. 
—^Before considering special cases,’ there is one 
other point which deserves mention. This is the 
tendency of some of the large operating concerns 
to manufacture their own vehicles in their own 
works. It has certainly been shown that success¬ 
ful results may under certain conditions be 
obtained in this way, but it is necessary to warn 
those wbo may contemplate following the lead 
of the big companies as to certain dangers which 
beset their path. In the course of some five or 
six years’ experience with a large fleet of vehicles 
of various types, it stands to reason that the 
engineers of a big operating concern gain an 
enormous amount of useful experience in con¬ 
structional details which may well fit them to 
superintend the complete work of design and 
construction, provided that their shops are 
adequately equipped for the purpose. It would, 
however, be suicidal for an operating company 
without such experience to attempt its own 
building. For example, if a company were 
formed to run a large number of omnibuses in a 
British colony, it would he madness for it to 
attempt to dispense with the services of the 
experienced manufacturer. His experience has 
only been bought at a high price, both in time 
and money, and however clever the designers and 
managers of an absolutely new oQucevn may be, 
the fir^t productions cannot be made to embody 
al the apparently trifling and sometimes invisible 
reigults of studyand experiment of, 
Operating'■ocmi.panies which 
pioneers m the motor traction had 

facilities wM^ could hardly be duplicated at 
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the present moment for studying the strong and called attention to any lack of allowance for 


weak points of numerous designs, and perforce 
gained much bitter hut valuable experience, 
which they can now reasonably utilise for their 
own benefit. New companies, if wisely directed, 
would not at the x>resent day purchase mixed 
fleets containing a large variety of types and 
makes, and consequently their experience would 
never be so complete as that of the concerns 
. which have gone through the mill during the 
most discouraging stages of development. 

The London General Omnibus Co, —^In taking 
one or two concrete examples of progress, one 
naturally turns first to the London General 
Omnibus Co., with its fleet of motor omnibuses 
running into four figures. In the year ending 
June, 1908, the separate companies which are 
now combined together under the title of the 
London General showed an aggregate loss of 
sometliing over a quarter of a million, and con¬ 
sequently the report for the ensuing fifteen 
months, which showed a debit balance of 
£33,400, could not be held to be altogether 
unsatisfactory. The chairman of the premier 
company, when this report was issued, stated 
clearly that a considerable profit had been shown 
on the working of the motor omnibuses, and a 
corresponding loss on the operation of horsed 
vehicles, and announced that the policy of the 
company from that time onward would be to 
replace horses by motors until the whole fleet 
depended solely on mechanical traction. An 
unsatisfactory feature of the report was that 
no allowance had been made for depreciation, 
the auditors calling attention to this omission. 
Dining the last fifteen months or so, the com¬ 
pany has continued to make progress in the 
reduction of the running expenses of its vehicles, 
and it is satisfactory to be able to record the 
fact that this economy in maintenance is to 
a large extent responsible for the satisfactory 
report for the year ending September, 1910. 
The improvement shown is certainly remarkable, 
a deficit of £33,400 being turned into a profit of 
£61,135. This allowed of the payment of full 
arrears of dividend on the preference shares, 
and had it not been for the tax on petrol, which 
hits the company very hard, some dividend might 
also have been paid on the ordinary shares. 
Even as it is, the steady advance which has 
followed the more extensive use of motor vehicles 
is a full justification of the motor oinnibus in 
general, and of the poliOy of the company in 
particular. The present report is rendered aR 
the nacre satisf#tory by thse fact that the 


depreciation or any other regular charges. 

Other London Companies, —Smaller companies 
operating in London, as for example the Great 
Eastern and the Central Omnibus Companies, 
have been financial successes from the start, 
this being partly due, no doubt, to the fact that 
they exercised great caution during the most 
trying stage of the industry. The Scottish 
Motor Traction Co., operating in Edinburgh,, 
has also given satisfactory results, paying a 
regular and reasonable dividend to its share¬ 
holders. 

Provincial and Colonial Examples, —As an 
example of a service in a provincial town one 
may take the Motor Omnibus Department of 
the Corporation of Eastbourne. Ever since this 
concern came under its present management it 
has shown a profit on each year’s working. The 
last report has shown a balance of some £660 as 
against £250 in the previous year. The latest 
result is the best up to date, and this fact is 
noteworthy, since it (and many others like it) 
shows that the life of a motor omnibus is longer 
than was anticipated in many quarters, and that 
the costs of operation need not go up from 
year to year. In Eastbourne the services are 
not run under ideal conditions, since the traffic 
receipts are very low in the winter months, and 
the loss then incurred has to be made up before 
the summer traffic can show a net profit. The 
winter running is to a great extent responsible 
for the fact that the total operating costs per 
mile work out to about la. Id., whereas in London 
they can be kept down to something like 9d., 
inclusive of aU possible charges. 

As a final example, the motor omnibus service 
of the Federated Malay States Railway'may 
be mentioned. Exclusive of depreciation, the 
aggregate cost per mild comes out at just over 
l5., although the fleet is not kept really fully 
employed. This figure of cost shows a margin 
of profit of about 2d. per mile, of which Id. 
might reasonably be set aside for depreciation. 
As a matter of fact, the company has gone to- 
extremes in this respect, and has made a big 
and abnormal allowanee, which gives an unfairly 
bad impression of the results of the year’s work. 
It is at least interesting to note that the Fede¬ 
rated Malay State Railway’s fleet numbers 
almost fifty vehicles, which in itself gives some 
idea of the possibflMes of development of road 
tection in connection with railways ’ 

the Em|^. 

the larg^ 
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Great Western Railway being the largest users 
of this class. At first almost all the vehicles 
owned by railways were of the char-a-banc or 
omnibus type, but recently there has been a satis¬ 
factory tendencj^ towards the purchase of goods 
vehicles, while internal-combustion rail motors 
are used on light railAvays and in districts where 
traffic is not fully developed or comparatively 
small conveyances are required. These wiW. 
doubtless soon be employed, esiiecially on 
Ci:)lonial railways, far more extensively than 
they are at present. 

The Ghar-a-^am and Waggonette ,—^In dealing 
at some length with motor omnibuses it must 
be pointed out that the statements made are 
not only applicable to the double-deck motor 
omnibus of the ordinary type, but, generally 
speaking, to all motor conveyances designed for 
the carriage of passengers in considerable 
numbers. The services of the Federated Malay 
States Railway, and many of those of the home 
railways, are w'orked with single-deck vehicles, 
as are also numerous other services, such as 
those in the neighbourhood of Folkestone; and, 
generally speaking, the demand for public- 
service vehicles in the colonies will l)e in the 
direction of the char-a-banc, waggonette, or 
single-deck omnibus, rather than the double¬ 
deck type, which is suited especially for town 
work. In Great Britain itself there are an 
enormous number of motor chars-a-bancs owned 
singly or in twos and threes by jobmasters, hotel 
proprietors, and others, and working for th^ 
most part very regularly, and with considerable 
profit to their owners. 

The. Motor Cab .—I have devoted some little 
time to the motor omnibus, as tliis class of 
vehicle is called upon to perforin work of un¬ 
exampled severity, and I think it is a foregone 
conclusion that if, as is actually the case, 
the motor omnibus is a proved success, other 
vehicles, such as motor cabs, vans, lorries, and 
all classes of trade vehicles, may be to some 
extent taken for granted. Before leaving the 
public-service vehicle altogether a few moments 
may, however, be given to the motor cab. The 
growth of this class of vehicle in the last six 
years has been extraordinary. At the end of 1904 
there were two motor cabs in London; now 
there are well over 6,CKK), and this progress has 
been accompanied by an almost exactly corre- 
spcmding decrease in the number of horsed cabs. 
In Paris the same rapid change has been taking 
|iaoe, and the complete abolition of 

to-horsed cab 'towns and also in 

qfuite so .rapid, it is 


none the less certain. The period of apprentice¬ 
ship of the motor cab was not as trying as that 
of the motor omnibus. The former, for the most 
part, is only a reasonable modification of the 
moderate-powered touring car, and there were 
not many new mechanical problems to be faced 
in its production. Neither does it seem likely 
that any very distinct type must be evolved for 
colonial use. It is undeniable that the rapid 
success of the motor cab is closely liuked with 
the use of the taximeter, and it may fairly he 
said that the refusal of the horsed cabdrivcrs 
to adopt a reliable machine for registering the 
fare was a great assistance towards the progress 
of the motor. Naturally, there have been a 
certain number of complaints against taxi¬ 
meters on the grounds of accuracy. These, 
however, are in a great majority of cases 
unfounded. The writer has made a considerable 
number of road tests of taximeters of all the 
recognised makes, and the conclusion reached 
has been that, if the registration is not absolutely 
accurate, any error existing favours the public 
rather than the cab proprietor. This statement 
may be proved by taldng journeys over distances 
whicli have been measured by the Metropolitan 
Police. It will be found that not infrequently 
the fare charged on the taximeter, registering 
both by time and by distance, is actually lower 
than the fare which W’^ould be paid if the measured 
distance only were considered, and the charge 
reckoned at Sd. per mile. 

Vans and Lorries .—Turning to the trade 
vehicle proper, we find that progress has been 
arrested, more especially in certain districts, by 
reason of early failures. In many cases lack of 
success was due to the adaptation of unsuitable 
touring-car chassis to purposes for which they 
were never constructed. Even now one occa¬ 
sionally hears recommendations which wiU lead 
almost certainly to failure. Only a few weeks 
ago I read advice to the effect that second¬ 
hand touring cars fitted with suitable bodies 
would make good motor vans. In isolated 
instances, such experiments may have been 
attended with results which were far better than 
they deserved, but any so-called expert who 
could give general advice of this kind is fit only 
for an asylum ot a reformatory, according to 
whether his expressed opinion is the result of 
sheer folly or of fraudulent intent. 

Another factor which has tended to hold back 
the business motor vehicle was the formation afi; 
haulage and delivery companies, etther 
with unsuitable vehicles or under 
^ management Buehoonoerns were not uncommon 
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in the early days of the industry, and a con¬ 
siderable amount of money was lost in them. 
Consequently we find deep-rooted prejudices 
still existing in certain defined areas. We are 
still not absolutely free from this kind of danger, 
for it is sometimes possible to formulate schemes 
which appear for the moment to be very attrac¬ 
tive and far more likely to draw public support 
than more honest but less showy ventures. 
There is, of course, an enormous future for the 
genuine motor haulage and delivery contractor, 
and it is probable that the time will come when 
* a very large percentage of the delivery work of 
great cities will bo done by firms of this kind. 

So far as the present position of the motor 
van and lorry is concerned, it wiU suflS.ce to 
point out that huge fleets are operated by all 
the biggest retail stores in London and elsewhere 
in this country; that considerable numbers of 
vans are used for the carriage of mails, for which 
absolute reliability is the first essential; and 
that the motor ambulance, which must be at 
once smooth-running, speedy, and safe, bids fair 
to oust altogether the horse-drawn conveyance 
of the same class. It is doubtful whether there 
is a single well-known trade in which motor 
vehicles are not no-vv employed, and the extent 
of their use is such that a variety of imaginary 
disadvantages—such as fears that perishable 
provisions would be injiued by smell, or that 
fragile goods would be damaged by vibration— 
have died a natural death. 

The Steam Lorry and Tractor .—^The steam 
lorry and tractor have found their own spheres 
of usefuhiess almost entirely by a steady 
development along sound business lines. The 
satisfactory experience of one buyer has led to 
purchases by others in the same trade, and 
each vehicle has formed a centre around which 
business has grown up at a moderate rate, but 
none the less with certainty. The steam lorry 
is eminently suited for the carriage of loads of 
some five tons, with the addition of drawing, say, 
an extra three tons on its trailer. The tractor, 
while it has to depend entirely on its own weight 
for the adhesion necessary to draw its load, has 
the advantage that the load and the engine can 
be. readily connected and disconnected. Thus, 
the engine itself can, by proper management, be 
kept* almost constantly at work, while loading 
and unloading are still proceeding in the various 
depdts. The most recent development of the 
steam vehicle is in the direction of the smaller 
sizes. Whereas the petrol van has developed up 
from the light to th© the steam lorry 


success of the five- or six-toiiner has induced 
makers to turn their attention to the production 
of smaller machines, usually running on rubber 
tyres, and carrying two to three tons. About 
two and a half tons appears to be the lowest 
limit at which this class of machine can be 
advantageously employed. The steam lorry and 
tractor are essentially British productions, being 
to a great extent a natural development frOm 
the heavy road engine. So pre-eminent are 
British manufactureis in this particular branch, 
that steam lorries of English make are actually 
beginning to find a good market in France, where 
it might have been expected that the petrol 
vehicle would reign unchallenged. So far as 
economy is concerned, the steam lorry and 
tractor compare very favourably with any other 
class of motor veliicle, and—with the exception 
of weight of load—practically the only limita¬ 
tion to their use Hes in the fact that they cannot 
carry a supply of fuel and water adequate for a 
very lengthy journey. In Great Britain itself 
this is of little consequence, but in some districts 
in the colonies it becomes important, and 
renders the production of a really economical 
and efficient internal-combustion tractor very 
essential. 

General-Purpose and Agricttliural Tractors .— 
It is a curious thing that while petrol-engined 
vehicles are to be found in all trades, and are in 
extensive use by fire brigades, municipal authori¬ 
ties, hospitals, and Government departments, 
their employment in connection with agriculture 
has up to the present been considerably 
restricted. This country is not ideal for the 
development of the agricultural motor and 
general-purpose farm tractor, which would find 
a readier market where land is not cut up into 
such small divisions. The great difficulty appears 
to be that a tractor with sufficient power to 
conduct ploughing operations at a reasonable 
speed in heavy land must necessarily be unduly 
powerful when applied to certain other subse¬ 
quent operations, and it is extremely likely that 
its weight may be such as to make it undesirable 
to put it upon the land during the later stages 
of cultivation. The lighter class of agricultural 
motor is of considerable general use for farm 
purposes, and for driving stationary machinery, 
but its power is, of course, son^ewhat limited. 
Very diverse opinions reach this country as to 
what would really he the most suitable type of 
agricultural motor to meet the hulk ^ toe . 
colonial demand, and most British jhankf^r 
turers hesitate to take up the proposition a 
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until they feel more sure of their ground. Up 
to the present the United States has favoured 
the heavier class of agricultural machine, but 
here, again, reports as to the actual results 
obtained are very conflicting. It would, I am 
sure, be of great interest to the British manu¬ 
facturing trade if those who know the conditions 
of om’ groat colonies well from personal ex¬ 
perience would give their views on this question. 
For myself, I feel that, though some progress 
has been made, agriculture is the industry in 
coimection uith which the mechanical transport 
vehicle has at present reached the least satis¬ 
factory stage in its development. In saying this 
I do not refer specifically to the products of 
British makers, as I have reason to suppose that 
the attempts made on the Continent and on the 
other side of the Atlantic to solve this somewhat 
intricate problem have not been by any means 
wholly successful. 

Section IL—-Requirements of the 
Colonial IMarkets. 

The question of special requirements is very 
closely linked mth that of the relations between 
the buyer in the colonies and the manufacturer 
at home. As aheady mentioned, these relations 
have not always been of the sweetest, and it may 
be that traders in some branches have every 
light to complain of the dilatory methods of this 
country. However that may be, I cannot find 
sufficient evidence to show that it holds good to 
any reasonable extent in the particular industry 
under discussion. There have no doubt been a 
certain number of instances in which inquiries 
have not been treated with the full attention 
that they deserve, and in the early days of the 
industry there have doubtless been cases in 
which, owing to the rapid changes in design, 
manufacturers have been unable to supply 
promptly spare parts required fox earlier models. 
We have, however, now reached a point of 
dev^opment when this last-mentioned difficulty 
should be practically non-existent. 

The chief cause of ill-feeling appears to be 
that manufacturers are not disposed to produce 
a single vehicle embodying many features distin¬ 
guishing it from tiheir standard models. In some 
eases they may be wrong to discourage new 
butosss along new lines, but it is not always 
financially posmble to cfeai with special require- 
and it is not unnatural that a manufac¬ 
turer attempt to meet peculiar demands 
by encouraging the purchase of more ordinary 
doing* b not mKcely consuitii^ 
ultimate benefit of ■ 


the pmehaser. The standard model, though it 
may lack certain attributes, rendering it abso¬ 
lutely suitable for the work to which it is to be 
put, is at least the result of considerable experience 
and experiment. Every part of it has been tried 
and found good, and, though its utility may 
be limited in certain directions, it is probable 
that it will give better and more profitable service 
than a specially-constructed vehicle containing ' 
a number of pui'ely experimental features. 

Careless Corresfondence .—the manufacturer 
fails anywhere it is, in the opinion of the writer, 
in the details of his correspondence. To take a 
concrete example, a resident in British East 
Africa was recently anxiously inquiring for a 
suitable internal-combustion tractor for use in 
his district, and he was able to show that the 
demand for such a machine would almost cer¬ 
tainly be very considerable. He was, however, 
troubled on one point, this being the question 
of whether special carburetter adjustment or 
design would be necessary if the tractor were 
obliged to work at very high altitudes above 
sea level. He laid particular stress on his wish 
for information on this point, but, in spite of 
carefully-worded inquiries, the replies received 
from home manufacturers universally neglected 
the one feature as to which he had doubts. This 
neglect is probably explained by the fact that 
the manufacturers themselves realised that the 
detail was comparatively an unimportant one, 
and that no real difficulty would arise in con¬ 
nection with it. Even so, the neglect to supply 
the information is inexcusable, and in this 
instance at least has led to the loss of the order, 
the purchaser having, somewhat against his will, 
decided upon a steam vehicle, which in many 
other respects he does not consider to be so suit¬ 
able. for his work. Instances of this kind seem 
to show that manufacturers sometimes devote 
the whole of their attention to the production of 
a first-class product, and allow the details of 
their sales department to be handled by in¬ 
experienced clerks, who are possibly only too 
anxious to get through their work in the 
minineium of time. 

Quality of British Goods .—So far as the quality 
of British engineering products is concerned, 
there can be little or no cause for complaint in 
any branch of engineering, and in the motor 
traction industry there is absolutely no question 
whatever that the British market can supply the' 
very best in ah classes of industrial vebic^ 7 ^ 
Engineers who have ample experience, d;; 
countries as well as of Great Britahi,; and who 
are not hxas^in any way, corroborate the view 
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that, so far as design and construction are con¬ 
cerned, this country has little or nothing to 
learn from the Continent, while the United 
States may for the present be regarded as alto¬ 
gether unproductive. This state of affairs will 
not, of course, continue; for the leading firms 
in the States are even now turning their serious 
attention to the heavier branches of the industry, 
and since they do not scruple to learn and adapt 
from British design, it is probable that, with 
their enormous outputs, they will become very 
real and serious competitors in the course of a 
few years. Even now the energetic business 
methods of American manufacturers suffice to 
plant cheap and generally shoddy American- 
built vans and lorries in many British colonies, 
and there is a distinct risk that the whole of 
the trade of Canada and the West Indies may 
ultimately go to the States on this account. 
It is, however, impossible to emphasise too 
strongly the real superiority of British-built 
vehicles over those of American origin. 

Where the Buyer is at Fault —^Looking at the 
other side of the question, it will be seen that the 
potential buyer in the colonies is not altogether 
blameless if friction arises between him and the 
manufacturer. Certainly he knows something 
of his local conditions, but at the same time 
he generally knows little or nothing of the diffi¬ 
culties of engineering design. Consequently, he 
is only too apt to specify for an absolutely iinpos- 
sible combination of mechanical features, and to 
blame the manufacturer who will not quote him 
a reasonable price—or, still more likely, will not 
quote him at aU—^for a composite conglomera¬ 
tion of excellent designs and inventions which, 
considered as a whole, would be destined to 
immediate and undoubted failure when the 
vehicle is put. into service. The British manu¬ 
facturer, would as a rule, rather not do trade at 
all than do it in such a way as to create a bad 
impression of his products. He prefers to build 
up his business slowly and steadily by sound 
methods. To take an example on this side of 
the question, the corporation of a large town in 
a British colony invited tenders for a fire engine. 
The specification' included diameter of driving 
wheels, ground clearance of mechanism, and a 
stipulation that the drive should be through a 
cardan-shaft and worm-gearing. The dimen¬ 
sions were such that a straight axle between tho 
two driving-wheels would only just have had the 


Buyers in distant countries should realise that 
a feature which may be good in itplf is not 
necessarily good when it is imported into a 
design which was never intended to receive it. 

A Eoman nose, in itself, is a more beautiful and 
possibly a more serviceable thing than a snub 
nose, but if it be put on to a face which was 
intended for the latter, the most beautiful Roman 
nose in existence will only be an sesthetic and 
practical failure. The same reasoning applies to 
the question under consideration. 

Summing the matter up, the author would 
urge upon manufacturers at home to arrange that 
their correspondence should be fully and care¬ 
fully dealt with by really competent men, who 
take proper trouble to study the letters for which ^ 
their replies are intended. On the other side, 
he would beg all colonial buyers not to magnify 
the peculiarities of their requirements, which 
in ninety-nine cases out of a hundred are not 
really so different from those of other districts 
as to necessitate the construction of a special 
type of vehicle, or the embotUment of alterations 
very expensive both in time and in money. 

Ground Clearance .—One of the principal points 
in which deviation from standard design is neces¬ 
sary, in order to cater successfully for colonial 
trade, is ground clearance. A clearance of, say, 
ten, or even eight, inches may be ample for a 
three-ton lorry or passenger conveyance for use 
at home, working exclusively—or almost exclu¬ 
sively—on made roads of fairly good quality. 

In younger countries,. however, this is often 
insufficient in view of the rocks and tree-stumps 
projecting above the surface of the track. This 
track consisting frequently of little more than 
two deep ruts, the effective height of such 
obstructions is increased, and they become very 
dangerous to the mechanism. Further, it often 
happens that at certain seasons the ground 
becomes very soft, while in other districts sand 
abounds. In either case wheels sink deep, 
reducing the ground clearance of the mechanism. 
Then again; fords may have to be crossed, so 
that the engine must be placed high. 

Big Wheeh —Cleg^ly, the simplest way of 
overcoming the dfffiiculty from a mechanical 
point of view is by the adoption of big wheels 
mth wide treads. The latter assist in preventing 
the vehicle from sinking in soft or sandy places, 
and at the same time reduce the loss of power, . 
which is always an important factor when th^ „ 
wheels are perpetually climbing upMl ; 

the caviti^ into which they have sunk. The 


necessary clearance from the ground, and no 
space whatever was allowed for the worm-gear 
and differential-gear and 'the oash^ greased widib, ^'^es a larger area of ewtact 

Md-.reducesifof : 
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pressure, and consequently the depth of the 
rut formed. 

An increased diameter of wheel has a similar 
effect, but at the same time it levels out the 
smaller depressions in the road surface, and 
makes for easier riding, so rendering higher 
speeds possible 'without undue jolting, which is 
a source not only of discomfort to passengers, 
but of damage to mechanism. 

In a self-contained vehicle the provision of 
big wheels is not, however, quite so simple .a 
matter as might be imagined. For one thing it 
entails a further gear reduction betw^een engine 
and driving-wheels, and this may not be com¬ 
patible with sound design without the intro- 
_ duction of an extra reduction gear. There are 
limits to the reduction which can be advan¬ 
tageously effected in one step. For example, in 
the case of a chain-driven machine the maximum 
size of the chain-wheel is limited by the necessity 
for keeping the chain well clear of the ground. 
This limit being reached, the reduction betwreen 
the sprockets on the cross-shaft and the chain- 
wheels can only be increased by reducing the 
size of the sprockets and the number of teeth 
upon them. If this reduction be taken too far 
the effect of the action of the rear springs is to 
cause uneven propulsion, rapid wear of sprockets 
and chains, and even undesirable stresses as far 
forward as the clutch and possibly the engine 
itself. This difficulty of gear reduction is, how^- 
ever, not insuperable, since a modification of 
differential or change-speed gears, and possibly 
the introduction of an extra reduction gear, wdU 
attain the desired object. The example is given 
rather to show that when extra big wheels are 
specified the manufacturer has not merely got 
to take off his standard wheels and put on larger 
ones," but may very likely be put to expense 
never contemplated by the intending user, who 
naturally enough resents any considerable 
increase in the price of the vehicle. 

Loading and Unloading. —^Assuming, however, 

’ that the difficulty of gear reduction has been 
overcome, the manufacturer is still liable to get 
himself into trouble in his efforts to please, for 
the purchaser—if the vehicle is for the carriage 
of goods—rhas almost certainly stipulated for 
platform area or body capacity. This can, 
'id cofe^, be provided, but-a four-inch rise of the 
meohanism-^mng a clearance of 
itead of ten inches—^means an eight- 
in the height of the wheels. Thus, 
or body fiobr has to be kept low, 
between the wheels and its 
th^ 



cannot he made up in length without producing 
an unwieldy and possibly dangerous vehicle. 
For this reason the platform is probably ex¬ 
tended over the wheels at a much greater height 
than usual, and w^hen the waggon reaches the 
purchaser the maker is blamed for supplying a 
vehicle which is by no means convenient for 
loading and unloading, A van body may be 
recessed over the big wheels without sacrificing 
a great deal of space and without raising the 
floor more than enough to clear the mechanism, 
but even in that case the centre of gravity of 
the loaded vehicle has been raised, and it may 
become top heavy and unsafe on winding and 
hilly roads. 

Passenger vehicles of the char-a-banc or 
waggonette type can be provided with big wheels 
without these disadvantages making themselves 
severely felt. In the waggonette or omnibus the 
wheels may occupy part of the space beneath 
the seats, and in the char-a-banc the body 
usually tilts upwards towards the back to give 
the passengers a better outlook, and large 
driving-wheels are consequently no great in¬ 
convenience, while they certainly contribute 
enormously to comfort at fairly high speeds. 

In the goods vehicle, as has been indicated, 
it is far more difficult to reconcile the various 
requicements, and it is best to compromise as 
far as possible. In other words, the clearance 
stipulated should not be in excess of that actually 
needed, and it is better to avoid one or two 
bad routes and incur additional mileage than to 
suffer continual inconvenience in loading, or to 
put up "with a greatly-reduced platform area. 

Good results may in some cases be obtained 
by stipulating for big. wheels and high platform, 
with some mechanical means of assisting loading 
by the power of the engine, or with detachable 
bodies which can be slung into place on the 
platform when fully loaded.' 

In extreme cases, where very large and wide 
wheels are absolutely essential, the independent 
tractor is the only possible solution. 

Wcder Supply ,—Of no less importance as a 
feature of colonial vehicles is adequate provision 
for completing long journeys without taking 
water. A well-known expert on military trans¬ 
port once gave the author a South African 
traction driver’s definiticm of water:— 

If you put stuff into a bucket, and if you 
turn the bucket over, and it falls out, it’s water; 
if it doesn’t, it’s mud.” 

The same^ authority advised on watering; 
tractions as follows 

Stuff of the epmistency of tea or cocoa k 
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very welcome. Green, stagnant water is to be 
avoided. Most of the other colours can be 
passed.” 

In many districts the shortage of water at 
certain periods of the' year, or the lack of an 
available supply convenient to the roads at 
suitable intervals, constitutes a serious bar 
against the use of steam lorries or tractors of 
standard types. The difficulty can be partially, 
but not completely, overcome by the fitting of 
specially large water-tanJcs, but these cannot at 
the best be of such dimensions as to remove 
altogether the risk of shortage. This, together 
mth the bulkiness of coal or wood fuel, is the 
principal incentive to the production of the 
internal-combustion tractor for agricultural, 
general, and military purposes. Such a machine 
can be designed to run, say, a hundred miles 
under full load without replenishment of tanks. 

In connection with the internal-combustion 
engine, water plays a minor but still an impor¬ 
tant part, and the climate of tropical countries 
makes it frequently necessary to introduce modi¬ 
fications in design, with a view to increasing the 
efficiency of the cooling system. Radiators, pipes, 
and cylinder jackets must be of very ample 
dimensions, and the thermo-syphon system of 
circulation, which is often quite adequate in 
temperate countries, will not suffice—at least 
for the heavier classes of vehicle—^in very hot 
climates. To get high thermal efficiency, the 
water must not be too cool when it leaves the 
engine, and for this reason it would not be 
advisable to make standard models suitable, in 
this respect, for use in the tropics. 

Other Modifications *—Colonial buyers may 
reasonably be very film in their stipulations for 
high ground clearance, and for efficient cooling 
or adequate water-tanks, as the case may be. 
Other changes from standard models introduce 
further additions to the price of the vehicle, but 
may occasionally be necessary or worth the 
extra cost. For example, the right wheel gauge, 
and equal gauge of front and of back wheels, are 
important where roads consist mainly of tracks 
with two deep ruts worn by a certain class of 
traffic. Then, again, where sand is abundant the 
mechanism must be very effectively protected, 
and a transmission adapting itseh to this is to 
be preferred. 

Some, buyers may insist upon two entirely 
distinct ignition systems; others may feel that 
a winding gear and wire rope is an essentml; 
others, again, may want special mechanical 
devices to assist in rap^d loadmg and unloading, 
'yhe real utility of ev^^ sdoh desuafc feature, 


or adjunct should be carefully considered in 
relation to its additional cost. From an econo¬ 
mical standpoint it is foolish to draw up a Idnd 
of ideal specification to w’hich no manufacturer 
can tender, except at an abnormal price. The 
spirit of compromise must enter into this, as into, 
other matters of business, and a good deal of 
confidence may be placed in the fact that a 
really first-class manufacturer prefers ultimate 
success and increase of business to quick profits 
and final failure, and so will always endeavour 
to supply what A^ill reaUy give satisfaction. 

Wheels and Tyres .—Steel wheels are more 
suitable than wood in tropical climates, but the 
latter have more “ give ” in them, and provide 
a softer drive and a certain amount of immunity 
from vibration. Solid rubber tyres do not wear"* 
so well in very hot countries, but in temperate 
climates—cleaving legal restrictions out of the 
question—they are a positive economy, owing 
to the protection which they afford to the 
mechanism. For very light and fast vehicles 
even the pneumatic may be justified for the same 
reason. 

, High speeds without some resilience in tyre or 
wheel mean high repair bills, and there certainly 
seems to be a big field in tropical countries for 
an efficient and reliable resilient wheel. In cold 
climates, where snow abounds, winter wheels 
with composite treads should alw^ays .be kept 
available for use on waggons or tractors wffiich 
run normally on steel tyres. It is doubtful 
whether the solid rubber tyre can be used with 
economy when the load is drawn ixistead of 
carried, but its employment can be confidently 
recommended under anything approaching 
normal conditions on aU self-contained vehicles 
carrying loads up to about six tons. Buyers who 
stipulate for big wheels should remember that 
the first cost of their rubber tyres will probably 
be considerably higher, but this does not imply 
that the tyre cost per mile will be increased. 
In fact, tyres of big section, or big diameter, or 
both, generally prove the most economical in 
the long run. 

The Question of Fml .—^For steam vehicles the 
best fuel is a thoroughly good grade of steam 
coal, but cheaper grades of coal and also coke 
may be used with perfectly satisfactory results 
on steam waggons and tractors. In districts 
where coal is not available, or only obtainable at 
an exorbitant price, wood may be quite eadly 
used, provided that the fire-box is spedia%- con¬ 
structed for the puf^ose. The author does not," 

present recommend the us© of oil fuels, on 


t 
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systems have been -worked out, but have not yet 
reached a point -where they can be advan¬ 
tageously put into the hands of drivers -with no 
great mechanical experience. 

As regards the fuel for internal-combustion 
engines, petrol is undoubtedly the most suitable, 
wherever it can be obtained at a reasonable 
price; The cheaper and heavier grades of petrol 
are absolutely satisfactorj^ and in many coun¬ 
tries the price of these spirits is so near to that 
of paraffin that there is no reason to consider 
the use of the latter. Benzol would undoubtedly 
be a real competitor of petrol if it were available 
in sufficient quantities, but it does not seem 
likely that alcohol will be of great service for a 
considerable time to come, experience pointing 
to the conclusion that it must be used only in 
a mixture with benzol or some other fuel, and 
that the more alcohol is present in the mixture 
the less satisfactory are the results obtained. 
Paraffin is very little used in Great Britain, or 
any other temperate countries. It is difficult to 
get an engine to start up from cold on paraffin, 
and the fuel undoubtedly soots up the cylinders 
rather rapidly. In tropical countries, paraffin 
is very successfully used -without any very 
expensive means of adapting the engine for the 
purpose. There are plenty of examples of motor 
vans, driven by natives, using paraffin and 
giving very reliable service. 

Section III,— Suggestions for 
Accelerating Trade. 

Cohuial and Military Transport —^Up to this 
point I have endeavoured to show that there is 
an enormous field for the development of motor 
traction in Greater Britain, and I have also 
attempted to dissipate some of those misunder¬ 
standings -which I believe tend to hold back the 
inevitable increase of trade. It is desirable, how¬ 
ever, that something more should be done than 
merely to give the trade a reasonable chance 
of growth, and, if possible, it would certainly 
be well to afiord it some measure of active 
encouragement. With this object in -view, I 
propose finally to outHne one or two sugges¬ 
tions which, I think, are worthy of considera¬ 
tion. 

Those who are substantially in agreement 
with me as to tlie nature of colonial requirements 
-will probably «ilso agree that, to a great extent, 
a* compliance with these requirements would 
^ produce a vehicle eminently suited for military 
a^ry^se in connection with transport and supply. 

in France and Germany extensive schemes 
are in operation, tlhder which tidals of industrial 


motor vehicles are held annually under Govern¬ 
ment auspices and supervision. As the result of 
these trials certain t 3 q)es are stated to be suit¬ 
able for military use, and purchasers of vehicles 
of these types are granted very substantial sub¬ 
sidies, both at the time of purchase and also 
annually, for a certain period. In Germany £200 
is allowed towards the purchase price of a vehicle 
of a type duly tested and approved, and this is 
followed by an annual payment of £50 for five 
years, provided that the vehicle is maintained in 
first-class condition.' The lorries favoured in 
Germany are of considerable power, and carry 
loads of about five tons. 

In France the three-tomier is specially 
favoured. An initial subsidy of £100 is paid on 
purchase, this being followed by payments of 
£50 per annum for three years, subject to proper 
maintenance. The subsidies payable on two- 
tonners are £80 on purchase and £40 per annum. 
Somewhat similar schemes have been completed, 
or are under consideration, by the War Offices 
of other countries, as, for example, Austria. 

In Great Britain some attempt has been made 
to work on rather similar linos, but up to the 
present the Treasury has not sanctioned any 
sufficient grant to the Mechanical Transport 
Committee to allow of a reasonable subsidy being 
paid to the owners of suitable vehicles. Conse- 
(Juently, the annual payment is at present merely 
nominal, though it is augmented to a slight 
extent by payments for hire atr a moderate rate 
while the vehicles are in actual service. 

That the whole scheme requires revision has 
been proved beyond a doubt, as has also the 
extreme utility of motor traction in connection 
with the transport and supjfiy of armies in the 
field. At the conclusion of the recent military 
manoeuvres in this country. Sir John French, in 
his official capacity, said:—“ The present system 
of supply and transport will soon be greatly 
modified by the introduction of mechanical 
transport on a larger scale.” Then again, the 
military correspondent of the Times, after a 
careful study of the conduct of the manoeuvres 
in France, wrote:—“The supply of the Third 
Army Corps by a service of motor lorries formed 
one of the most interesting features of the 
Picardy Manceu-vres. The time has now fully 
come for drastic reorganisation of transport 
and supply between armies and their rail-heads. 
The French, foremost as usual with new ideas, 
have givofi -os a clear indication of what Wf 
have to do.” ‘ i \ 

Subsidies for, Gdoniat Models: a SuggesHm. 
—^In view of t^e- urgent need for the production 
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of a large number of vehicles suitable for military 
use, the question natmaHy arises whether the 
similarity betw'een colonial and military require¬ 
ments cannot be in some way utilised to assist 
toward the desired end. The subsidy, if it is to 
be attractive, must be sufficient to cover all 
additional expense entailed by the owner of the 
vehicle and to leave him with a margin of profit* 
If, in order to obtain the subsidy, he must pur¬ 
chase a vehicle which is not of a standard type, 
and is therefore expensive, the subsidy itself 
must be increased to cover the extra cost. By 
encoui'aging the demand throughout the British 
Empire for vehicles of suitable types, a supply 
of these vehicles will automatically become 
available at a moderate cost, and all their parts 
will be standardised, and spare parts readily 
obtainable in quantity. When this point has 
been reached, it is probable that many users in 
Great Britain itself would have no objection to 
employing the colonial type of vehicle, if the 
War Office could oft'er them some return in the 
event of their doing so. Thus a home demand 
might be brought into existence W'hich would 
give an increased output of these types and 
still further decrease their cost. Finally, the 
subsidy which would have to be paid would 
not be very great, and a really suitable and 
adequate fleet would be at the disposal of 
the British War Office whenever it might be 
required for operations in or near this country. 
Such a fleet would also, if necessity arose, be 
capable of being efiectively used in almost all 
parts of the globe, and even in countries in 
which the road system is by no means fuUy 
developed. 

It seems, howwer, that it would certainly be 
extremely useful if a nucleus of a sxxitable fleet 
were available locally in each of our more impor¬ 
tant colonies. There is at present a strong ten¬ 
dency throughout Greater Britain towards some 
form of national service, and colonial Govern¬ 
ments are willing and even anxious to assist in 


tend tow-ards the material improvement of the 
internal communications of those colonies the 
Governments of which saw fit to adopt a subsidy 
scheme. The matter is one for the discussion of 
which the next few months w’ill offer unrivalled 
opportunities. 

If tills suggestion be deemed worthy of con¬ 
sideration, I think it will be found that there. 
are not many real difficulties in the way. The 
subsidy w^ould, of course, only be granted to 
vehicles obtainable from the British market, 
or manufactured in the colonies themselves. 
Periodical organised trials might be held in 
Great Britain if it seemed desirable, but in all, 
probability this course would not be necessary, 
as certificates could be granted to makers in 
respect of certain suitable types after individual * 
trial and inspection by a committee, which might 
with advantage be composed partly of military 
and partly of civil experts. If it ivere understood 
that the vehicles of types subsidised by colonial 
Governments would be given first claim to 
subsidy by the British War Office itself, there 
w'ould be a powerful inducement to manu- 
factmers to turn their attention to the pro¬ 
duction of suitable types in sufficient quantities 
to ensure distribution at reasonable prices, and 
adequate standardisation and interchangeability 
of parts. 

As things are at present, it cannot be expected 
that a user in Great Britain would, for example, . 
go to the expense of fitting extra tanks, or incur 
the inconvenience following upon an excep¬ 
tionally high ground clearance, unless he could 
see some definite advantage following naturally 
upon the expenditure or trouble. Consequently 
the colonial demand stands alone, and, so long 
as it is insufficient to provide for considerable 
outputs by manufacturers, the price of special 
vehicles must necessarily remain rather high, 
and the number of machines really suitable for 
military use must continue to be comparatively 
small. 


the defence of the Empire as a whole. Would it It seems to me that, by adopting the sugges- 

not then be a wise action on the part of these tion outlined above, colonial Governments might 

Governments if they were to consider offering a afford real assistance towards the defence of the 
reasonable subsidy to encourage the use of suit- Empire, while at the same time benefiting both 
able motor vehicles in their territories, these in the matter of their own local defence an3 alsd 
vehicles being available for manoeuvres, and also in the general development of their trade and^ 

in case of war ? The cost of carrying out such a territory. These possibilities should not be for*- 

scheme on a sufficient scale wordd not be at all gotten by Government officials when questions' 

high, and the result would be not only the pro- arise as to the establishment of light raflwayi^ j 

duction of a mechanical transport column for tramways,, or road motor services. 

military pmposes,, but it would ako constiti^te named, are Adequate for moderate 

„ ^ ineentiye jio the gen^ai^dey#lq^pt , oause ^ 
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railways can be constructed and the road 
vehicles can be transferred to other less de¬ 
veloped districts. By this process the roads grow 
almost automatically, and an essential element 
of progress is thus assured, while the colonial 
Government is continually in possession of the 
valuable asset of military transport, not limited 
in its use—as is a railway or tramway—^to the 
specific district in which it chances to be usually 
located. 

..4 ^"Coronation RevieioJ^ —^In conclusion, I 
should like to put forward one more suggestion 
which may, perhaps, be considered trivial, but 
wMch at the same time is another means towards 
the desired end. In view of coming events, 
London will, in the course of the next few 
months, see an influx of an enormous number of 
very influential legislators and business men 
from every territory in the British Empire. 
Many of these visitors^ while business may not 
be the first object of their stay in this coimtry, 
will not neglect any real opportunity of learning 
more of any means which may be offered to 
assist in the development of Greater Britain. 
Consequently it would, I think, be well worth 
while to organise a review of a representative 
collection of industrial motor vehicles from the 
British market, and to arrange for this review 
to take place on a day during, or as near as 
possible to, the week of the Coronation. An event 
of this kind would be most effective if it were 
judiciously limited both as to time and also as 
to extent. I do not for a moment suggest that 
a heterogeneous coUection of all sorts and con¬ 
ditions of motor vehicles should be gathered 
together from every available quarter. The 
fact that mechanical traction is used in all 
. trades will be obvious enough to visitors who 
keep their eyes open in the London streets. What 
would, I think, appeal to them far more would 
be a wef ally-organised exhibit in which all the 
leading types were represented in strictly 
moderate numbers, special prominence being 
given to designs which appear to be, or have 
already shown themselves to be, suitable for 
use in countries where the road systems are not 
as yet fully developed. The review would not 
be limited in its interest to the, mechanism of 
the vehicles, as by careful organisation it would 
be possible to ensure that the coachwork, the 
wheds and tyres, and even the fittings and 
accessories, were representative of a wide range 
h utility, and of the latest improvements and 
1 i, ’ r^flnemente. It would be possible, in a gathering 
^ mt SM^.than foitf or fifty veMc!^, to show 
clearly and what the British 


market has to offer Greater Britain as an aid to 
the improvement of internal communications. 
An hour or so spent even in a merely casual 
inspection of the vehicles reviewed would leave 
a lasting impression of the ability of this young 
industry in Great Britain alone to meet all the 
requirements of the British Empire, and would 
help to counteract any false impressions which 
may exist, and any tendency to neglect the 
Mother Country in favour of others which, 
in point of fact, have not reached anything 
approaching the same point in the development 
of the utility motor vehicle. I have little doubt 
that, given the support of the leading firms in 
the manufacturing trade, it would be possible 
to get together a committee of very great 
influence, which would ensure that proper 
publicity should be given to the whole scheme, 
and that very many of the more prominent 
visitors to London should avail themselves of 
the opportunity of inspection offered. The author 
has already taken steps privately to obtain 
opinions as to tliis proposal, and up to the 
present his suggestions have, on the whole, been 
very favourably received. 

Until the horse has been ousted from the 
streets altogether, a really adequate impression 
of the tremendous progress made by motor 
traction will not be obtainable in a convenient 
and impressive form, except by some such 
demonstration as that suggested, and it would, 
I think, be most unfortunate if we were to allow 
all these visitors from our colonies—men whose 
influence wiU be widely felt in their own terri¬ 
tories—^to leave this coimtry without being 
shown that, in the all-important matter of road 
transport, Great Britain is fully prepared to 
meet their needs. This proposal for what might 
be called a Coronation review of industrial motor 
vehicles has already made some real steps 
towards fulfilment, and the author would welcome 
suggestions and support from those who are able 
and willing to help in the furtherance of the 
scheme. 

^ In concluding what I fear has been an unduly 
lengthy paper, the only‘apology I can offer for 
so far taxing the patience of my audience is that 
I have attempted to touch upon a subject the 
importance of which I feel very deeply. It is 
impossible to overrate the value of facilities for 
communication. They are at the bottom of the 
whole fabric of civilisation, and constitute a 
power which, if it is properly applied, can hel]^ 
in no small measure to consolidate th^ 

Empire, to stren^hen its defence, ^to 
augment its trade. 
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APPENDIX. 

NOTES ON TRADE OPENINGS IN GREATER BRITAIN. 


ASIA. 

The Indian Empire ,—The principal factors 
operating against the development of mechanical 
tran^ort in India are officialdom and native 
lack of enterprise. As regards the first, it is 
frequently difficult to further any new project 
without abnorxnal delay and complicated corre¬ 
spondence. The other difficulty is due to the 
fact that the natives do not set much value on 
" time, and are quite satisfied with the speed of 
their primitive forms of transport, which can 
be operated at a very low cost. There is also 
a disinclination to subscribe capital for pro¬ 
gressive ventures, and foreign capital conse¬ 
quently has to be employed in most eases wdiere 
schemes of any size are contemplated. 

From a series of reports prepared by executive 
engineers and other qualified residents, and sub¬ 
sequently transmitted to the Colonial Office, it 
appears that motor traction would be beneficial 
to a great part of India. Generally speaking, one 
gathers that the districts where a demand is 
most likely to spring up are those within a radius 
of some 400 miles of Bombay. At the same time 
numerous favourable reports are received from 
districts in the Punjab, the United Provinces, 
the Southern portions of Madras, and the 
neighbourhood of Calcutta. Up to the p)resent, 
development has been arrested by the failure of 
early experiments, 'which were frequently made 
with unsuitable second-hand vehicles quite unfit 
for the work, or else with toui'ing ears carrying 
excessive loads of goods or passengers. There 
has been a recovery during the last year or so, 
and prospects of development have improved. 

If it were possible, one of the best ways of 
developing motor transport in India would be 
through the medium of the railway companies. 
There are many districts where traffic is in¬ 
sufficient to justify a branch line, and where 
a motor service -would yield a good rettirn 
independent of any benefit to the railway itself. 
The whole scheme, might with advantage be 
developed in conjunction with military transport. 
In addition to road vehicles, the railways would 
probably find it advantageous to adopt rail 
motors for light traffic and also for inspection 
work. In the towns, motor* traction might well 
be used for the cartage of refuse and for the 
watering of streets. In some districts passenger 
motor services might be made to pay if catering 
for European traffic. The rates at -which natives 
travel are so low that ordinary passenger 
vehicles would not pay if run for their benefit. 
The only possibility in this direction appears to 
be the us© of tractors, drawing one or i-wo trailers 
with ample seating accommodation. These 
would not give a high speed, but from ^the^ 
.point'.view the defect 


consequence. Touring cars might be extensively 
adopted by Government officials as a means of 
saving travelling expenses and economising time 
on cross-country routes. 

As regards fuel, the price of coal varies very 
much in different districts. It is extremely 
cheap near the mines, but may be very expen¬ 
sive in more or less inaccessible districts. The 
quality of the coal is also variable. Water is 
usually abundant, so that there is no bar to the 
use of steam vehicles. Both petrol and paraffin 
are available, the price of the latter being 
distinctly low. Internal-combustion vehicles 
should have large radiators and adequate 
cooling systems on account of the hot season. 

• On the subject of tlie possibility of the general 
use of motor traction in India, Captain E. N. 
Manley, R.E., in a report on “ Mechanical Road 
Transport for India,” published by the Royal 
Engineers’ Institute, wrote:—As regards 
climbing steep roads, the modern motor vehicle 
can go wherever a horse or bullock-drawn cart 
can work . . . For haulage of loads not re¬ 
quiring a greater speed than five miles per hour, 
the cheapest form of motor is the steam 
lorry, tractor, or traction engine . » . Many 
traffic routes, such as are worked by the railways 
as out-agencies wuth bullock-cart services, should 
be workable by mechanical means.” 

Calcutta ,—Turning to specific districts, the 
development of mechanical traction in the 
neighbourhood of Calcutta has not, up to the 
present, been rapid. The Calcutta Port Commis¬ 
sioners use petrol vans, and the East Indian 
Railway have several steam and petrol vehicles. 
Various mills have also been experimenting. A 
motor omnibus service was tried in Calcutta, but 
without success, and it is too early at present to 
predict the future of the taxicab movement in 
that city. Up country there are a certain 
number of internal-combustion lorries and 
passenger vehicles generally giving satisfaction, 
and there is little doubt that a considerable 
demand for fairly light vehicles of this class is 
bound to arise sooner or later, both for passenger 
work and also for the carriage of goods. 

Bombay .—As the whole district around 
Bombay appears to be suitable for mechanical 
transport it may be worth while to deal at some 
length with this centre. As elsewhere, early 
attempts -^ere made to utilise pleasure cars for 
commercial purposes, and uns-uitabl© vehicles 
were tried for omnibus services, and subsequently 
for goods work. The repeated failures of thbse 
vehicles, which changed hands* from time to 
time, gave the impression of a large number of 
unsttcoe^ful macbines, where, as a mattw of 
; fg^t, ohiy a few Many of the ears Wte 

seeopd-hfii^ reach^yBombay^ ^During. ‘ 
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the last two years steady progress has been 
made. Both the railways serving Bombay use 
parcel delivery vans, and a service of petrol 
electric omnibuses has recently been started in 
the Poona district. Petrol lorries are also used 
to a certain extent by private concerns. Up to 
the present the principal diMculty has been the 
maintenance of tyres. The cab services of the 
Indian Taxicab Co,, and of Messrs. Hill, Sawyer 
and Co., are well patronised, but nothing definite 
can be said yet as to their ultimate financial 
success. Steam lorries and tractors are finding 
increased favour for the transport of goods. In 
Bombay itself there are now about a dozen 
steam lorries of various makes in service. The 
mimicipality and others employ steam tractors. 
There are also one or two traction trains, but it is 
stated that there are complaints against the noise 
na-nd vibration of the heavier machines. There 
is undeniably a good opening both for passenger 
and for goods services. The light railways 
cannot cover the ground completely, and many 
of the towns are more suitable for road vehicles 
than for electric tramways. For passenger 
purposes, bodies of the single-deck omnibus type 
with accommodation for as many passengers as 
possible, and with divisions into classes, would 
probably prove most suitable. The price of 
commercial petrol is so near that of the better 
grades Of kerosene that it does not seem neces¬ 
sary to attempt to use any but the former as 
fuel. Petrol was recently quoted at 12 annas to 
1 rupee per gallon in various parts of the Presi¬ 
dency ; high-grade paraffin at about the same 
price. ’ In Bombay itself commercial petrol costs 
10 annas, and the ordinary kerosene 8 annas per 
gallon. 

For goods services, steam vehicles seem to be 
very suitable. The price of coal varies in the 
Presidency from 12 to 20 rupees per ton. Wood 
costs from 6 to 10 rupees, according to quality. 

' ‘ Hear the mines coal can be obtained at a ridicu- 
, lously low price. There is plenty* of water, 
except in a few very mountainous districts. The 
town roads are in good condition, but the dis¬ 
trict roads, though metalled, are not very suit¬ 
able for heavy traffic. The principal difficulty is 
in the existence of bridges and culverts, which 
are only safe for quite light roads. When existing 
bridges strengthened, most of the roads will 
be suitable for all kinds of motor traffic, at least 
y in the season- Gradients are easy in the 
northern parts of the Pr^idency, but steep in 
’ ; . southern parts, where the rosrds, however, 
are harder and better. As regards local require- 
1 % . m«nts, en^e power should be ample, as also 
*. ^ould be ground elegance. Wide tyres are 
^ advisable on steel-tyred vehicles. Hative drivers 
1^; ' ^ of steam or petrol Vehicles can be obtained at 
so to 80 rupees per month, ■ but ^ these^ men would 
be ot undertaidi^ serious' 

At adequ^ repair 

eiEcept and ©ven thw the_ 


charges are, as a rule, very high. This difficulty 
will decrease automatically as the number of 
vehicles in service goes up. It is stated that at 
present local capitalists are shy of motor trans¬ 
port schemes, while Government favours light 
railway and tramway projects. 

Ceylon .—It appears that road and other con¬ 
ditions make Ceylon very suitable for mechanical 
transport, but that the attitude of the Govern¬ 
ment has up to the present retarded develop¬ 
ment to no slight extent. The Government 
has contemplated starting services itself, but 
this intention appears to have been almost 
abandoned. Meanwhile, private enterprise is 
not given a free hand. A suggestion has been 
made that the money which was to have been 
devoted by Government to the purchase of 
vehicles should go to the improvement of the 
roads, and that a charge should be levied for 
every ton of produce carried by motor traction 
over the roads where the improvements have 
been made. It also seems that the Government 
may retain control over the rates charged for 
goods and luggage. As there appears to be an 
admirable field for motor traction in the island, 
it is to be hoped that all obstacles to development 
will be removed in the near future. 

The Federated. Malay States .—The Federated 
Malay States Eailway owns a large fleet of 
motor vehicles mainly used for the carriage of 
passengers. The fleet appears to be, at present, 
in excess of the requirements of the services, 
and consequently only a comparatively small 
percentage of the vehicles are kept regularly 
running. In spite of this, the services would 
show a profit if it were not that an enormous 
allowance is mad© for depreciation. With 
reasonable allowance under this head the 
venture would certainly be a financial success, 
considered independently, and without allowing 
for the beneficial effect which it must have upon 
the railway passenger service. 

There are also a number of private companies 
running passenger vehicles, principally used by 
coolies. These vehicles number perhaps twenty 
or thirty. There is an opening for a few taxicabs 
in the larger towns. At present ordinary touring 
cars are used for hire purposes. European engi¬ 
neering firms and also mineral water manufac¬ 
turers already use motor lorries and vans. Petrol 
is produced in Sumatra, and costs about 1$. 6d. 
per gallon when purchased in large quantities. 
Paraffin is cheap and obtainable anywhere. Coal 
is dear and mostly imported ; wood is obtain¬ 
able anywhere. engine using paraffin as fuel 
would be very suitable in the Malay States, but 
there is no difficulty about operating steam 
lorries, etc., provided they use wood fuel, as 
water is plentiful. 

The rpads ar^ §© 5 >d, but somewhat na*rj%w. 
The country.;xp ^ interior is 
tb© gradimts are not severe, being 
about one in,,thji^y for long stretches, The 
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corners are very sharp.. Standard English cars 
are used in the Federated Malay States, and 
there do not appear to be any special local 
requirements in the matter of design. Native 
drivers are available at £3 to £5 a month. There 
is at present a scarcity of good mechanics for 
repair work, but garages are gradually being 
started under European supervision. Charges 
for repairs should be reckoned as somewhat 
higher than in England. 

In comparison with many Continental coun¬ 
tries, including France and Austria, the Fede¬ 
rated Malay States are ranging well to the front 
in matters relating to mechanical traction, 
although bullock haulage is very cheap. 

Aden .—The territory of Aden offers a very 
limited field for motor traction. There is a 
service of single-decked passenger vehicles in 
use on what is probably the only possible route. 
Owing to the great heat, the upkeep of wheels 
and tyres is an expensive matter. Drivers and 
mechanics have to be brought from Bombay. 
There is no water except that which is condensed, 
and sold at about 3s. per 100 gallons. 

AFRICA. 

The requirements of British possessions in 
Africa cannot be dealt with in the lump, owing 
to the difference of conditions in the various 
colonies. Generally speaking, on the West Coast 
of Africa, and also in Uganda and British East 
Africa, there are a very limited number of roads, 
but where roads exist at all they are of reasonably 
good quality. The opening for motor services 
is almost entirely for the carriage of produce 
from the interior to the coast or to rivers. In 
Southern Nigeria there is a motor service 
operated on a considerable scale by the Govern¬ 
ment, No difficulty is found in using paraffin 
fuel, which can be obtained at something under 
Is. per gallon, while petrol is extremely expen¬ 
sive. This use of paraffin is particularly interest¬ 
ing, as the vans are all handled by natives, who 
are not only cheapei^ than Europeans, but are 
able to stand a reasonable day’s work, whereas 


encourage motor traction in any other form at 
present. This does not apply to the principal 
towns in United South Africa, where the usual 
developments may be expected. Probably the 
best centre from which to distribute through 
British South Africa generally, and which would 
also be reasonably convenient in view of the 
probable extensive demand for improved road 
transport from the mining districts, would b© 
either Johannesbiirg or Pretoria. Consequently 
some detailed particulars are given as to the 
local conditions prevailing in these two towns. 

Johannesburg .—In Johannesburg itself the 
South African Railways use steam waggons 
extensively for the haulage of general merchan¬ 
dise, and several cartage contractors own similar 
vehicles. Many of these waggons are used 
principally for hauling instead of carrying,^ 
taking very heavy loads on two trailers with 
excellent results. Motor cabs are used to a con¬ 
siderable extent in Johannesburg, about seventy- 
five being licensed. They are, in fact, rapidly 
taking their place in all the principal towns of 
South Africa- There appears to be a very good 
opening for all classes of trade vehicles, and 
there are numerous inquiries for agricultural 
motors, a certain, number of which have reached 
the district lately. 

Some correspondents recommend paraffin as 
the most suitable' fuel, as coal and wood are 
stated to be scarce and dear in many parts- 
Paraffin costs fid. or 13s. per case of eight 
imperial gallons. In Johannesburg itself coal is 
obtainable at about £1 per ton, but in outlying 
districts it is very much dearer. In the neigh¬ 
bourhood of tho town itself there is plenty of 
water, but in some districts it is very scarce 
during the summor-' There is, however, generally 
enough to make the use of steam vehicles 
possible. The roads round the principal towns 
are generally good. The roads in the veldt are 
merely bullock-waggon tracks across country 
which is sandy in places and clay elsewhere. In 
some districts the tracks are very level, but in 
places gradients up to one in five are encountered- 


European drivers are very rapidly tired out by 
the climate. Throughout the East and West 
African colonies there are many districts which 
do not Justify the construction of railways, where 
motor services are now operated, and will doubt¬ 
less be used to a much greater extent than at 
present. These services are responsible for the 
mails as well as for the carriage of goods. In 
East Africa there is also a demand for a really 
good internal combustion tractor for general 
agricultural and haulage work. Here^ as in many 
other parts of Africa, cultivators are very 
dependent ^ipon their beasts, aaid any epidemic 


As regards local requirements, there should be 
ample margin of power to negotiate bad places. 
The ground clearance should be as high as 
possible, eighteen inches being advised for the 
outside districts. The steering look should be 
ample, and chain steerage is recommended 
for the steam waggons and tractors. For the 
heavier classes of vehicle, metal tyres are 
generally the most suitable, and solid rubber 
for express work. 

As regards labour, there is plenty of raw 
material, and a suffioienoy of skilled drivers is: 
to be had round tha towns. There are pldnty' pf 


among the animals is consequently Eable to repairmg she^ in .the towns, but drivai^ sfle,;, 
prove very ruinous. A part of Bouth Africa genetrally expected to do their own repairs. „ 
has similar the ponntry -diskicts’ repair'"'shbps 

cffitural motors,scp^Oe trained 
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Touring cars are well represented in the 
district, but representatives capable of pushing 
the sale of industrial vehicles are very scarce. 
Actual demonstration on the spot will have 
more effect on the development of the industry 
than any other method. 

Pretoria .—It is stated that there is a great 
future in the neighbom’hood of Pretoria for 
lorries carrying about two tons, and it is sug¬ 
gested that road trains of suitable design would 
also be successful. Prejudices exist against 
traction engines, which might also operate 
against steam tractors, but steam lorries would 
do well, provided that their boilers are adapted 
to use water of bad quality. The roads are good 
in the town, but indifferent in the suburbs and 
very bad outside. In some places there are 
patches of black turf -which, after rain, sticks to 
the wheels, completely clogging them. Even 
the ox waggons sink up to the axles in these 
places and have to be dug out. These conditions 
only prevail between the months of November 
and March. There are also patches of sand often 
six inches deep, the sand being very loose and 
shifting. The road clearance should be as great 
as possible, fifteen inches being none too much 
on account of boulders in the roads. Also rivers 
two feet deep may have to be crossed. Bound 
Pretoria the roads are fairly level, but on account 
of the dongas (dry rivers) occasionally encoun¬ 
tered, all vehicles should if possible be fitted 
with rope-winding gears. Large radiators are 
ad-visable, and these should be amply protected, 
as native drivers of horse traffic are very careless 
and collisions are not infrequent. Ignition 
should be by magneto, and might be duplicated. 
Paraffin costs about the same as in Johannes¬ 
burg,’but petrol is about 50 per cent, more 
expensive. Arrangements should be made for 
extra air supply to carbiu’etters, o-wing to the 
high level of the land, both Pretoria and Johan¬ 
nesburg being over 4,000 feet above sea level. 
Steel wheels should be fitted, and,* owing to the 
difficult pieces of ground encountered, a very 
^ low first speed and reverse are recommended. 

AMEBICA. 

Canada.—‘Lea\dng on one side the enormous 
potential demand for agricultural implements 
throughout a wide area of Canada, the most 
promising fields for motor traction vehicles of 
various classes lie on the one side in the Pro¬ 
vinces of Quebec and Ontario, and on the other 
in British Columbia, There is already a big 
demand, which will increase still further, in the 
C^zjadian cities on and ii©ar the St. Lawrence, 
and the greatest obstacle to British trade in this 
y district is likely to be the severe competition of • 
American products, which, though not of the 
1 ';^^ same quality, are obtainable at a low price, 
in the tueighbourhood of Tan- 
;a Bmited nmiber of British manu- 
-have cultivated trade with 'admirable 


results, and their example might well be followed 
by others, prompt action being necessary if this 
very valuable territory is to be available for the 
output of British trade. 

Ottawa .—As examples of which some parti¬ 
culars may be given, we may take Ottawa and 
Vancouver as typical of the leading Canadian 
towns. The possibilities of trade in Ottawa are 
very great. There is room for a quantity of 
taxicabs, a number of large omnibuses or chars- 
a-bancs for sight-seeing purposes, and also for 
smaller omnibuses running country services, and 
combining the duties of a passenger carrier with 
those of a Boyal mail. Services of this sort can 
operate from city to city, and the same applies 
to velrieles for the carriage of light merchandise. 
There is also a demand for vans or lorries, from 
one to five tons, for use by traders of all sorts, 
and the general demand, already big, is rapidly 
increasing. 

The price of petrol varies from 15 to 20 cents 
per gallon, and this fuel is almost exclusively 
used, though there appears to be nothing to 
prevent steam tractors and lorries from being 
also employed -with advantage. In the Province 
of Ontario the roads are mainly macadam, the 
remainder being gravel, and the surface is on the 
whole fairly good. In the Province of Quebec 
the chances of development are not so good, 
as thei*e are fewer roads, and these of a lower 
quality, making them unfit for heavy traction 
except in the height of summer. There is, how¬ 
ever, a strong movement in favour of better 
roads, and the next few years will doubtless see 
great improvements. 

As regards special requirements, ground 
clearance should be not less than twelve inches, 
and wheel-gauge should preferably be the 
standard 4 feet 8 J inches. Drivers and mechanics 
are available, but wages are high, and there are 
good openings for responsible and sober men 
from Great Britain. Drivers get from 12 to 

25 dollars per week and repair men from 20 to 

26 cents per hour. Good mechanics get as much 
as 30 to 35 cents per hour. Generally speaking, 
British manufacterers, with the assistance of 
the preferential duty, should be able to hold the 
field for the higher classes of mechanically- 
propelled vehicle. 

Vanco-uver .—^In British Columbia the demand 
is principally in the district of Vancouver and 
Victoria, In the neighbourhood of the latter 
there are steep gradients and rough roads, And 
many of the bridges will not carry more than 
about three tons. The principal haiilage is 
Itunber and cord wood. 

Quite a number of industrial motor vehicles 
are in use in Vancouver, and their en^loyment 
is increasing rapidly. These vehicles are of all 
kinds for light and heavy loads, and are used 
by retail and wholesale firms, and also by the 
city scavenging and fire departments. Those of 
the best makes have proved very economical. 
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Vancouver is stated to have more motor cars in 
proportion to the population than any other 
city. These include chars-a-bancs^ hotel omni¬ 
buses, taxicabs, lorries, and vans of all kinds. 
Petrol-driven vehicles are principally employed, 
but water would be available-for steamers. The 
roads are not good at present, but are being 
gradually improved, and gradients are not 
exceptional. 

As regards local requirements, a good clearance 
is favoured, but is not absolutely essential. A 
low-built waggon for heavy work is in demand. 
This would have the floor of the body brought 
' down very low to avoid lifting of heavy goods. 
Efficient labour is available for driving and 
repairs. 

The trade in British vehicles is greatly affected 
by the cheapness of some of those supplied from 
the United States, Consequently first cost is an 
important consideration. 

WEST INDIES. 

There are several good openings for mechanical 
transport in the West Indies. Without attempt¬ 
ing to deal separately and completely with every 
British possession in that part of the world, it 
may be said that motor traction is already 
finding a footing in British G-uiana, Jamaica, 
Trinidad, and Barbados, and the near future 
should show good trade in these quarters, and 
possibly also in other islands. 

Jamaica ,—In Jamaica the country is of a 
mountainous character, but many of the roads 
are quite good and are excellently maintained. 
Internal-combustion engined vehicles appear to 
be most suitable, as kerosene is obtainable any- 
vrliere, but coal is comparatively scarce. For 
general purposes, vehicles of about two tons 
would meet requii’ements, as these wmuld not be 
too heavy for the roads. Sufficient power would 
be required to negotiate severe gradients, but 
excessive power would be undesirable if the 
vehicles are to be handled by native drivers, 
unless the maximum speed is vei'y definitely 
limited. Natives who will train into good drivers 
should be obtainable for about 4s. per day. On 
many roads there are rivers to be forded, but if 
these are impassable it is generally possible to 
complete the journey by a detour, as the rivers 
are bridged. In Kingston there should be a good 
opening for vans carrying about one ton, for the 
use of tradesmen generally, and cold storage 
vehicles should be useful in several trades. 

Trinidad ,—There are a certain number of 
British-built lorries and vans in service in 
Trinidad, and results up to the present have been 
satisfactory. 'There are good openings for omni¬ 
buses, lorries, and private vehicles. Petrol is 
obtainable at la. Id, per gallon, paraffin at la. 3d., 
coal at 30a. per ton, and wood at 10a. par cord. 
There is a sufficient general supply of water for 
steam vehicles. Roads are anaeadami^d and of 
.teobd snrffetce.;', d^adi'eaits are paly, 


nothing much worse than one in ten being met. 
Ground clearance should be high, and solid 
rubber tyres of large section should be fitted. 
Native labour is available at prices varying from 
£l to 75s. per week, but trained drivers are not 
obtainable on the spot. There are in all between 
fifty and sixty mechanically-propelled vehicles 
in the island. 

British Guiana ,—In British Guiana the roads 
are good, but there are some short sharp gradients 
and, numerous abrupt turns over bridges. 
Generally speaking, the country is flat. There 
are no rivers to be forded, and the rates obtain¬ 
able for the carriage of goods from the planta¬ 
tions are quite high enough to allow a margin of 
profit if motor vehicles are used. The quality of 
the water along the roadside is not very suitable 
for steam vehicles, but suitable water is avail¬ 
able at sufficient intervals, and coal is also 
obtainable. 

Bermuda .—An interesting example of the 
possibilities of road transport is to be found in 
Bermuda, but the name of this colony has not 
been mentioned as a likely field for motor 
traction, owing to the existence of prohibitive 
legislation against motor cars. At the moment 
of w'riting it is not certain ho'w the rapidly- 
increasing tourist traffic in the colony will be 
dealt with, as rival proposals involving the use 
of either electric trams or motor vehicles have 
recently been under consideration. It is quite 
possible that a long monopoly may be granted 
to a tramway company, in which case the pro- 
liibition against road motors will probably 
continue in operation. 

AUSTRALASIA. 

There is a certain similarity in the demand for 
mechanical transport throughout Australia and 
New Zealand, though the latter is in general far 
more hilly. In the large cities, requirements do 
not of course differ very much from those of 
Great Britain itself, with the exception that a 
very adequate water-rirculation system is neces¬ 
sary, owing to the climate, and that vehicles' 
running out on to country roads require a high 
clearance. In all the big cities there is an in¬ 
creasing demand for taxicabs, and these are to be 
found in considerable numbers. For example, in 
July last there were forty-thre^ motor cabs 
licensed in Sydney, and notice of registration 
of a further twenty-five had been given. The 
great majority of these cabs are of British make. 
The principal towns are taking up motor fire 
appliances and municipal motors very readily, 
*and with good results. In “many country 
districts there is a big demand for a, suitable type 
of agricultural motor, and, generally speaking, for 
a tractor capable of negotiating unmade rpads. 
There is also a big field for motor mail services 
in very many d^triots, x .. ‘ . 

Naturally the principal towns form to chie^ 
-'.'froiri ‘ ■ employment. oCmetor 

‘ ^ ^ , 
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transport is likely to spread. Consequently, tlie 
following notes refer to the conditions in dis¬ 
tricts around some of the most important centres. 

New South Wales: Sydney ,—Motor vehicles 
are already extensively employed in Sydney for 
business purposes. The most popular type of 
vehicle at present appears to be the light petrol 
waggon for delivery purposes, designed to carry 
from 15 cwt. to two tons. The passenger-carrying 
vehicle is, comparatively speaking, a negligible 
quantity. Motor vans and lorries are already 
used in almost every conceivable trade. It is 
stated, however, that Sydney is behind Mel¬ 
bourne in the development of the new method of 
transport. If this be so, the topographical con¬ 
ditions may have something to do with the facts, 
Melbourne being built on flat land undivided by 
^ any expanse of water incapable of being bridged, 
whereas Sydney is replete with hills and inlets. 
Many streets are narrow and rough of surface. 
They are paved with hard wood blocks except 
on the most severe gradients. The most popular 
fuel is petrol, which costs about Is. 4d. per gallon 
wholesale. Steam lorries have been used to some 
extent, but appear to be giving place to internal- 
combustion vehicles. Water is generally of poor 
quality. 

Special requirements are not remarkable. 
Adequate clearance is, of course, necessary, and 
the same applies to the steering lock. Tyres 
should be of wide section. Bodies of all vehicles 
are generally built locally. Chain-driven veloicles 
should have their chains encased on account of 
san<jly roads. Carburetters built for use in Great 
Britain are frequently incapable of taking as 
much air as is required in some districts in 
Australia. A reliable correspondent lays great 
stress on this point as deserving of the attention 
of makers. As regards drivers, labour is avail¬ 
able in ample quantities, at 30 to 50 per cent, 
above English rates. Repairs are at present 
expensive. There are good openings for reliable 
driver-mechanics. 

Queensland: Brisbane ,—Mechanical transport 
has not yet developed as far in Brisbane as in 
Sydney, but, generally speaking, requirements 
are fairly similar, and during the last eighteen 
months cars have been imported at an increasing 
rate, and these appear to give general satisfaction. 
Only recently, the first “ penny section ” motor 
omnibus service to run in Australia was started 
in Brisbane by Mr. C. A. Wood- On the whole, 
motor omnibuses have not found favour to the 
same extent as goods-earrying vehicles. 

Victoria: Mdboume ,—The most popular type 
of motor vehicle in Melbourne at present is the' 
15 to 25 cwt. van or lorry for quick suburban 
delivery of gopds. The large warehouses have 
been the principal buyers, and a certain number 
of two-ton and three-ton vehicles have also been 
put into service. Unless an enactment has been 
passed within the last month or so, Melbourne 
has as yet no Meensed tasdoal:^, vehicle of this 


type being hired by arrangement from the 
garages. Generally speaking, there is a fairly 
good opening in Victoria for industrial motors, 
though horses are cheap, and it is consequently 
difficult to introduce a new method of transport. 
There are a certain number of motor tractors in 
use in agricultural districts, but this development 
has not yet expanded fully. 

All fuels for petrol or steam vehicles are avail¬ 
able. Petrol costs about Is. iJcJ. per gallon 
wholesale, kerosene about lOJd., and coal about 
■ 24s. per ton. The use of steam vehicles is,, how¬ 
ever, restricted, owing to the.- scarcity of water 
in some parts of the country.. The roads are 
chiefly macadam, but are rough and uneven on 
the surface, and there is generally a good deal 
of loose metal lying about. Gradients are not 
severe. As regards design, the usual colonial 
requirements hold good. At present it is 
somewhat difficult to obtain locally replace¬ 
ments of some of the best makes of rubber tyres. 
Labour is scarce and dear, and drivers have 
to be trained. The labour market is not at 
present in a satisfactory condition, but there 
are a fair number of concerns capable of 
dealing adequately with repair work. 

South Australia: Adelaide ,—^Moter traction is 
not yet extensively employed in South Australia, 
but motor lorries of from one to five tons’ 
capacity are just beginning to find favour. There 
are now about twenty in and around Adelaide, 
in the service of carrying companies, market 
gardeners, and merchants. About five lorries 
are fitted with seating accommodation and are 
used for picnic parties and passenger traffic. 
The Electric Light Company uses a six-ton 
petrol lorry for carrying coal. Reports generally 
are very favourable, and there is likelihood of a 
good deal of business being done in the near 
future. Most of the lorries in use have as yet 
been run less than twelve months. A Benard 
road train and a twenty-ton traction engine are 
in use in adjacent mining districts. 

There is undoubtedly a big future for the 
motor tractor and motor lorry, as the country 
is very extensive and is not well served by rail¬ 
ways. Agricultural motors are not yet used to 
any great extent, but a good machine of this 
type, easily manipulated and capable of plough¬ 
ing about thirty acres a day, would find a ready 
market. The immediate demand will be,, how¬ 
ever, principally for lorries of from one to five 
tons. 

Petrol costs about 1^. A^d, pep gallon. Paraffin 
is not at present used as fuel for motor vehicles 
in the district. Water is scarce in many parts, 
and steam vehicles are handicapped accordingly. 
Macadamised roads are, as a rule, only of 
moderate quality. Adelaide itself is on a plain 
with very few gradients. To the qouth and east 
there are, Mis with gradients of one in qight or 
nine, and oeoasicnally one in five. In South 
Australia g^erally there are all sorts and i 
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conditions of roads, many unmade, and situated 
in sandy and hilly country. 

The principal local requirement is ample 
ground clearance, which should not be less than 
twelve inches in order to escape stumps, stones, 
and boulders. The wheel gauge should pre¬ 
ferably be the same as that of farmers’ waggons, 
say, from sixty to seventy inches. A good 
steering lock is an advantage in some cases. 
Rubber tyres are best for city use, and on the 
macadamised roads, but for agricultural or 
country work steel tyres with cross-bars should 
be fitted. Springs and axles should be strong. 
The bodies of the vehicles are nearly all made 
locally. 

The average Australian, being very intellectual 
and resourceful, readily masters details of 
mechanism and makes a good driver. There are 
some well-equipped shops where repairs can be 
effected equal to the best British work, but at a 
higher cost owing to the rate of wages and cost 
of raw materials. A first-class motor mechanic 
will get ll5. a day of eight hours. 

■Any firm wishing to get hold of the trade in 
this district should send out a really good man 
to study the requirements on the spot. 

Western Australia: Perth .—The roads for a 
radius of about twenty-five to thirty miles 
around Perth are suitable for fairly heavy motor 
work, the principal route being to Fremantle 
and to Mdland Junction. There is here an 
opening for a parcels delivery service. Roads 
are somewhat sandy, but gradients are not 
severe. Between Fremantle and Perth there is 
a good route for a parcel and heavy goods service. 
The cartage of goods from Fremantle either by 
rail or by barge to Perth is accompanied by a 
good deal of tedious and annoying formality, and 
goods are not infrequently damaged on the way. 
Five-ton petrol lorries could operate the service 
for the heavier goods. A low fourth-speed may 
be useful for emergencies, and the water-circu¬ 
lating system should be thoroughly effective. 
For parcels delivery two-tonners would be 
suitable. Coal is dear, and water is scarce in 
places; consequently steam vehicles are at a 
grbat disadvantage. There is an opening for a 
passenger service between Perth and G-uildford, 
a distance of about seven miles. There should 
also be room for a few motor chars-^-bancs 
for pleasure trips from Perth, especially to 
Mrmdaring Weir. Business houses in Perth could 
advantageously adopt vans carrying one to two 
tons. Early experiments in motor traction failed 
owing to incompetent management or faulty 
selection of vehicles. 

Solid rubber tyres must be detachable without 
a press, road clearance must be ample, and large 
diameter road, wheels would be an advantage. 
With the features menlaoned, and with a very low 
fourth speed, the requirements of most reas<»- 
able districts in Western Australia i^ouM be 
|well' nxei There 'is-, alsq- m op®rning|E^ a ^ 

'r-v"" '.I',,,/; r ; ..t:-';", ' 


agricultural petrol motor writlt the right type of 
wheel for sandy country. 

Neu) Zmland: North I&k'mM .—In Auckland 
there is an opening for sl cerrtaritji number of trade 
vans and also for a few ca.fc>s. A motor omnibus 
service has been tried, bnt wasa not well operated 
and was discontinued. It seesnxs, however, as if 
there might be an open^ing in. Hhis direction. In 
the immediate neighbomrlioodl^ere is not a very 
large field for agricuitjura/l general-purpose 
tractors, but in the Wailcat-o* district there is 
stated to be a potential dftrnairwd for an enormous 
number of engines of this ty^pe. These should 
preferably be fitted, with inlernal-combustion 
engines, as petrol and paacafifiju are obtained at 
moderate rates, but coal and wood are both 
expensive, and water, thioiig;h found in con¬ 
siderable quantities, is not alvrays convenient to 
the roads. The road suirfa-Ge dm the town is fair, ^ 
but outside poor. The gradfesuts, on the other 
hand, are heavy in Axicfcilamd itself, but very 
moderate- in the couautry wound about. In 
this district, as in the athers mentioned 
above, special requiremLeats a»j: e not exceptional. 
Moderately high engine powru needed, together 
with a reasonable groiuai cle wance. 

As regards labo-ur, -tlie»re la plenty of raw 
material available for driver^. Bates are, how¬ 
ever, high, being from f2 15lfe. to £3 per week, 
with an eight-hour day. Th*ea© is a scarcity of 
mechanics properly qualEod thy training to deal 
■with the repairs of motor -vehleles. 

Going further south, Welldmgton is not very 
dissimilar in requireiniBints from Auckland. 
Motor cabs are likely to be ex*i«nsively used, and 
there is an opening for li ghb vans for delivery 
work in the immediafce wieficjity of the town". 
Tram services work wlier^evor the streets allow 
themt to be safely operated, s o* there is probably 
no opening for motor oma-ibinfeas. The nature of 
the country round about is s.nch as to restrict 
the use of the heavier fcyp"^ olf lorry and tractor. 
The roads outside th© t*ovh(i are bad; those 
inside are of good quality* bub very frequently 
heavy gradients are found. The streets being 
in many places narrow, s sharp steering lock 
is advisable, and some - foirin *01 non-skid tyre is 
to be recommended on tihe day roads in the - 
district, which get very at times, 

]New Zealand -* Soutih PslarfJL. — Christchurch 
probably offers as good a fie Id for the develop¬ 
ment of mechanical traaspo*rt as any town or 
district in Ffew 2^ealand. is a good opening 
for vans, lorries, and oab^s, aaa,d also for motor 
omnibuses feeding the tataau ^^fcems and opera¬ 
ting in less thickly populated <fetricts. There will . 
also be a big demand f^r a^riosdtural motors and 
general-purposes tr%^ox8. T hee© should pr^er-' 
ably be fitted wi-^- interngtl-c^ambustion ' 

since, though dl fa^S:aj?e ®»vati3arble at rb 90 o^p!^'''' 
pdces, water bas.'to_b»e_o*»bt«aiiaie!d from 
wells, ,^d be de|pend^;^on 
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of good quality, and gradients are negligible. 
Conditions of labour are similar to those at 
Auckland. 

In Dunedin there are again limited openings 
for vans and cabs. There is a very big field for 
agricultural tractors in Southland and along the 
east coast of the South Island. Either steam or 
petrol engines can be conveniently employed, as 
the cost of fuel is reasonable, and there is a 
sufficiency of water. The roads about Dunedin 
are of good quality, but newly formed, and 
consequently rather soft and heavy. 

There are a few steam vehicles in use. Coke 
and good coal are obtainable at about 25s. a ton, 
and lignite at 95. to 15s. a ton. 

Powerful engines and wide tjues are desirable, 
and high clearance is essential. Weights should 
not be excessive. A complete set of spare parts 
should accompany every vehicle sent out. Pumps 
should be made with a good margin, as con- 
simiption of coal and water is high. 

[N*ote. —^For the information contained in the 
Appendix the writer is indebted to the follow¬ 
ing, and to a large number of other correspon¬ 
dents, who have taken considerable pains to give 
him the benefit of their intimate knowledge of 
local conditions:— 

;Mr. L. M. Dave, B.A., Managing Director of 
the G-ujarat Automobile Transport Co., Bombay; 
Mr. J, H. M. Robson, Federated Malay States. 

Messrs. Smith Bros. & Co., Users and Agents 
of Motor Vehicles, Port of Spain, Trinidad, 
B.W.I.; Messrs. MacDonald & Co., Concession¬ 
aires for “ Albion ” Cars, 80, Queen Street, 
Ottawa, Ontario ; Messrs. Walter Hayes & Co., 
Vancouver, British Columbia. 

Mr. Richard Ruben, Importer, Johannesbm*g; 
Mr- C. B. S. King, partage Superintendent, 
South African Railways. 

Mr. G. Hamilton Grapes, A.I.A.E., Consulting 
Engineer, 160, Lambton Quay, Wellington, Kew’ 
Zealand ,* Mr. G: Canton, formerly of New 
Zealand ; Mr. T. D. Chapman, Agent, Kenneth- 
street, Lon^eville, N.S.W.; Mr. Herbert 
Filmer, Editor of “ The Motor in Australia,’’ 
Sydney, N.S.W.; The Tarrant Motor Co., 
Melbourne, Victoria ; Messrs. Duncan & Fraser, 
Motor Agents, 46, Franklin-street, Adelaide, 
South Australia; Mr. A. Adams, Perth Motor 
House, Hay-street, Perth, Western Australia.] 


DISCUSSION. 

The CHAiEMAJsr, in opening the discussion, said 
the audience had listened to a most interesting 
and eoaiprehensive paper. It touched.on a great 
many' subjects; it foreshadowed what might take 
place in t^e motor trade, and he thought that the 
author was not very fax wrong in his prognostioa- 
r .^pns. In,h^oiie days, when the railways were 
4 imt being iWle, it was prophesied that they would 
^^^ Mlures, beciuser the "wealthier' classes would 


keep to the road in the old stage coach, but 
those prognostications were absolutely wrong. 
Now, the roads were being used again, and motors 
were carrying a very considerable number of pas¬ 
sengers, as well as goods, which were previously 
carried by the railways.. He did not think the 
motor trade on the road had in any way reached 
■ a climax; on the contrary it would very con¬ 
siderably increase. In the colonies the motor 
trade at the present moment was in its infancy, 
but before long he thought, there would be a great 
increase there, and that our motor manufacturing 
trade in this country would depend very largely 
upon the number of motors that were sent to the 
colonies. He himself made his first road motor 
in the year 1869, since when he had devoted very 
considerable attention to the manufacture of steam 
tramway engines. He ran a very large number of 
these at the mileage rate, and made money out of 
them. He then came face to face with the heavy 
repairs which were necessary in those steam 
tramway engines. It might be interesting if 
he mentioned that where only a small number 
of tramway engines — a small fleet, as the 
author had expressed it—was possible in a town, 
it was very seldom' that that fleet of tram¬ 
way or motor engines could be worked at a 
remunerative rate, because first of all it was 
necessary to have a really competent manager, 
without whom it was impossible to have the 
repairs properly done. A competent manager 
required a competent salary, and a competent 
salary could not be paid unless the company 
owned a considerable number -of motors, which 
in their turn required first-class people to do the 
repairs, because from the moment the motors started 
repairs became necessary. The motto, “A stitch 
in time saves nine,” applied with particular force 
to motors. The motor required to be run a very 
large number of miles per day in order to work 
it remuneratively. His tramway engines each ran 
100 miles a day, and he was never satisfied unless 
they accomplished that distance. He made it the 
practice to have a temporary overhaul on© day 
a week, and a thorough overhaul one day a month. 
In that way the repairs were kept reasonably low, 
and the cost of running only amounted to sixpence 
a mile, running for ten years. That was only done 
by keeping the tramway engines in good condition. 
He was borne out in bis contention by the success 
which the large London motor companies had 
achieved. They had competent managers, com¬ 
petent workmen, and, above all, every part was in 
duplicate. The author had referred to the question 
of Government subsidies in connection with motor 
vehicles, and he quite agreed with Mr. Wyatt in 
regard to that matter. Turning to the question of 
motor cabs, these could only be run by large 
companies at a profit; small companies could not 
run them at a profit, as they could not pay the 
expenses of the necessary high-class stafi to.ke^ 
the oars in repair. That was the reason why the 
large companies had prospered. With regard to 
sending outluoters to the colonies, in order to be 
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successful they should be sent out in large batches, 
unless there were a very considerable number of 
motors already in the centres to which they were 
being sent, so as to be able to maintain the 
necessary repairing staff. If a garage was opened 
in those centres, then a competent staff could be 
maintained, and the motors could then be worked 
successfully. He did not think that without such 
a system of garages the scheme of sending out 
motors to the colonies would be successful, but 
when such a scheme did come into force, he 
thought the author’s suggestions would be eminently 
practicable, 

Mr. Howard D’Bgville said that he had 
devoted very considerable study and attention 
to the defensive aspects of Imperial questions, 
and it was only in that connection that he 
ventured to offer some comments on the 
paper. He had been very much interested in 
the remarks .which the author had made with 
reference to co-operation betweeen the dominions 
and the United Kingdom in relation to the 
supply of motor vehicles for military purposes. 
In regard to the question of subsidising motor 
vehicles, he took it Mr. Wyatt referred to the 
necessity of Dominion Governments undertaking 
those subsidies, because, as was quite well known, 
the great over-sea dominions were now attaining 
independent positions, and,,m any question of co¬ 
operation for mutual defence, the War Office at 
home could not be expected to undertake subsidies 
in regard to the self-governing dominions, although 
of course it would undertake them in connection 
with colonies in East and West Africa, and other 
parts of the world. He quite agreed with the 
author when he said that the extent of the 
motor industry in this country was not at 
present adequately grasped by the over-sea 
dominions, and he cordially supported the sug¬ 
gestion of demonstrating to colonial visitors at the 
Coronation the true facts of the case. In that 
connection he thought the Festival of Empire 
would afford a splendid opportunity of showing to 
the colonies the great possibilities of the motor 
industry in this country, and would also be a guide 
as to what was possible to be done at the great 
Imperial Exhibition which was to be held in 1915. 
Beferring to the appendix, he saw the author 
mentioned Ottawa as a typical Canadian town for 
the motor industry. He did not agree with that; 
he thought there would be better opportunities in 
towns of greater population. There were, in fact, 
tremendous possibilities in the west of Canada, 
and also in the maritime provinces which were 
not referred to. Mr. Wyatt, however, had made 
a most useful and suggestive contribution to the 
study of the question in which he himself was most 
interested—that of Imperial military organisation. 

Sir Pieter Stbwart-Bam said the author had 
touched on a question which could not be but 
familiar to everybody wjxo had anytinng.'to, do 
|ho colo3aies#. .n^ ■ftiat bettejj 



should be paid to orders which were sent from 
the colonies to the Mother Coxintry. He also 
thought that manufacturers in this country 
should advertise their warOs more extensively. 
With regard to what was being done by motor 
power in the colonies, only a few months ago 
he saw his friend Mr. Dean, the Minister , of 
Agriculture in Natal, at Cape Town on his way to 
England with the object of buying additional 
agricultural traction engines for use in Natal, 
as they had done such excellent work in that 
colony. That showed that even in agriculture 
motors were beginning to take a prominent part. And 
not only in agriculture, but in travelling. Motors 
were now in use aU over South Africa, so much so 
that one wondered how people twenty or thirty 
years ago could have got over the country without^ 
them. He thought the author’s suggestion as to 
making a subsidy in connection with motors, with 
a view to using them in time of war, was an 
excellent one. Just as horses had been useful in 
time of war so, he thought, motors would he. But, 
speaking generally, not only in the case of motors 
but of everything else, those in the colonies, as 
Britishers, had the feeling that they wanted to do as 
much trade with the Mother Country as they possibly 
could. In that connection, however, he thought the 
people of the Empire did not push themselves 
forward enough. He did not wish to touch on 
politics, yet he wished to point out that, despite 
the 10 per cent, preference on all British goods going 
into South Africa, the Americans and Germans 
got the business. He believed the British manu¬ 
facturer did his best, bub it oiight to be better 
known what could be manufactured iu the British 
colonies. That was why the Imperial Exhibition 
was going to be held in 1915, in order to show 
not only to colonials but to people in this 
country what could be manufactured and pro¬ 
duced in this country. Exhibitions had been held 
for the last twenty years showing what foreign 
countries cotild accomplish, and it was high time 
that stock should be taken of what the Empire 
could do. Bat there was no need to wait till 1915; 
and he threw out the suggestion to Hr. Wyatt that 
he should get into communication with the Com¬ 
mittee of the Festival of Empire to see whether 
the scheme he had put forward could not be carried 
out under their auspices. 

Mr. W. Worby Beaumont said the great difference 
between the author*s valuable paper and most of 
those which had been read more or less on the 
subject in that room for some years was that, 
having now arrived at something approaching 
perfection with certain kinds of motor vehicles, 
manufacturers were now looking out for an 
extension of the trade in those vehicles, and the 
most interesting , part of the ^ paper w^ indicative , 
of the directions that should, be taken and of the 
methods to be avoided in obtaining that 
end in obtaining the kinds of vehicles neoe^rylu' 
qiai^ countries. ' Minufaotoers had come to the 
.gc^twh^ ^^y^wented,. to--Wthe 
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vehicles that had been made, rather than to create 
new types; and the author particularly referred to 
a type which, if suitable for much of the colonial 
use, would be, more ot less, or perhaps wholly, suit¬ 
able for military purposes. Agreeing with him to a 
very large extent on that point, he (Mr. Beaumont) 
was bound to say that the struggle to produce 
vehicles of the kind Mr. Wyatt was referring to, 
other than of the traction engine type, was a 
struggle which seemed perhaps to be inevitable for 
a time, but one which should be considered, and 
would, he thought, hereafter be considered only 
as a struggle to get over temporary difficulties, 
difficulties that at all events ought to be considered 
as temporary; for instance, improvement and 
extension of the roads. One of the great difficulties 
the author referred to with regard to the colonies 
was that of clearance, the distance between the 
lowest part of the machinery, etc., and the 
ground. Wherever the author referred to that, 
of course, he meant that a vehicle was wanted 
which should be capable of working satisfactorily 
where roads either were not, or were bad. Taking 
that as an indication of what had to be done, 
mostly in the future perhaps, the question 
arose: What kind of vehicles, tractors, or others 
could possibly be made at the present time which 
would satisfy colonial requirements ? Most of those 
requirements could be satisfied at present with the 
type of lighter powerful traction engines which 
were being made by several firms in this country— 
by people who had had very great experience in the 
production and use of such engines. There were, 
however, certain regions, both at home and abroad, 
where the conditions were suo^ that no one 
type of vehicle could possibly be equally useful 
or equally good in either different colonies or 
difierent parts of colonies. So it came to a 
selection of vehicles that would suit particular 
districts and particular kinds of work. Hence, 
although the author had referred to details, 
he had referred to those which would pertain, or 
which pertained, to diSerent kinds; almost, if he 
might be allowed to say it, as though those details 
were all referring to one kind of vehicle. He would 
like the author to make it a little clearer that it 
was several types, at least, of vehicles that really 
were wanted, and, with reference to that, the 
proposed exhibition should be carried out so as not 
only to show the different types of the really useful, 
practical, and durable things that were made in 
this country, but to enable visitors to see that 
there were those different types, and that they 
could apportion ^em, as he might call it, to the 
different purposes and places that they had in mind. 

. Some, however, of the types now being called for 
would become unnecessary, and would be replaced 
by others far more u^M and profitable when the 
need for more and better roads was attended to. 
Beferring to that part of the paper which 
dealt with the early failures and successes, 
the maintenance question —the examination 
and proper overhauling of the^ machine—was 
the greatest importahoe. It mattered net how 


good the vehicles were, whether traction engines or 
tractors, steam or oil engines, or motor omnibuses, . 
all must fail unless those who owned them recog¬ 
nised that the machines included in their structure 
parts which were of the most delicate construction, 
and parts which had to be attended to, not only 
when defects showed themselves, but before defects 
showed themselves. There must be proper work¬ 
shops available, so that men capable of doing the 
work should be in sufficient comfort to do it 
properly, and to do not only that which was 
obvious, but that which had to be discovered. In 
saying that he was repeating what he had insisted 
upon in that very room in his series of Cantor 
Lectures in 1903, but he mentioned it again 
because even in this country, owners of vehicles 
costing hundreds of pounds allowed their motors 
to get into such a condition that the nine 
stitches became necessary where one would have 
been sufficient. If that sort of policy were allowed 
to continue, no perfection of construction or of 
material would be good enough to make an other¬ 
wise successful motor vehicle a profitable thing 
either in this country or in the colonies. 

Mr. Dugald Clerk, F.E.S., said, as one who had 
been concerned with internal-combustion engines for 
some thirty years, it was a matter of no inconsider¬ 
able interest to him to find the internal-combustion 
motor applied to every variety of possible useful¬ 
ness.- So far as the heaviest of all traction was 
concerned, steam traction still held the first place, 
by means of the heavy traction engines which were 
famous all over the world as English engines, 
notwithstanding tE^riffs and everything else. He 
had great hopes, however, that even in the heaviest 
of traction work, the internal-combustion engine 
would take its place. At present the internal- 
combustion engine, especially in the form of a petrol 
motor, had been more applied to cases where 
the power was not so great as was required 
in those heavier engines, apparently because 
the petrol engine became, for very heavy power, 
somewhat expensive in its fuel. It was possible, 
however, to see ,a way to applying internal- 
combustion motors to those heavy trstotion purposes 
by the addition of a fuel which had not been 
mentioned by the author; it was quite possible to 
use in countries where there Was no coal, wood 
charcoal and also anthracite, and it was possible 
to make a heavy traction motor with an internal- 
combustion engine requiring only coal or wood 
charcoal. There was as much experimental work 
going on in England as in any other part of the 
world in every possible line, whether in steam 
turbines or internal-combustion motors, and he 
hoped that, in the heavy traction movement, this 
country might keep as well *to the front as she had 
succeeded in ’d<^ng in the lighter traction move¬ 
ment. .He wish^ to say one word in support 
of the British iaanufacturers. He did not believe 
people quite gaive them the credit for the abaontit 
of advertising the amount of searching that 
they underiK)ok;ijprdea: 'tpget work in the colonies 
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The firms he was connected with had people all 
over the world, and they had no difficulty whatever 
in getting custom. Of course, some people asked 
for a special article, hut in modern manufacture 
the great secret of success was standardisation and 
manufacture on a large scale. England need not 
fear entering all markets, protected or unprotected, 
because her manufacturers had paid great attention 
to cheapness of production and to the manufacture 
of goods of first-class quality. 

Mr. Wyatt, in reply, said the discussion had 
amplified and explained points which he had 
possibly slurred over, or had failed to make 
sufficiently clear, and for that reason he had 
listened to it with the greatest possible interest. 
The discussion, also, had given the audience 
an opportunity of listening to men who had 
had experience over an extent of country of which 
he himself could not claim to know even a small 
part. With regard to the particulars which he 
gave in the appendix, he had been dependent in 
almost every case on correspondents resident in 
those places, and that was the case with regard to 
Ottawa, which Mr. D’Bgville mentioned. Several 
speakers had referred to the prime importance of 
full facilities of repair and maintenance, and 
there, he supposed, all were in absolute agree¬ 
ment, He thought that rather strengthened 
the case for his suggestion of subsidising 
vehicles which were in many respects suitable 
for colonial and also for military use. Those 
vehicles, in his view, would be of several types, and 
the preponderance of certain types would depend 
upon the district in which the fleet was being 
collected. If the subsidies were granted by the 
Governments of the dominions, the result would be 
that in each dominion the fleet would be of a kind 
most suitable for operating in that dominion, and 
at the same time would become valuable in response 
to similar subsidies offered in this country by the 
British War Office; there would be a combination 
of the various fleets available in the dominions, and 
a great percentage of it would be suitable for 
war in any part of the world. With regard to 
Mr. Dugald Clerk’s remarks, he seemed to agree 
with him (the author) that the British manu¬ 
facturer was not solely to blame. Ho did not 
say for a moment that he was not to a certain 
extent to blame, but, if he might say so, when it 
came to the point it would be found that where he 
was to blame was that when a customer came in 
and asked for something which he could not sell 
him, he did not sell the customer something else. 
It had been said that any salesman could sell a man, 
what he wanted, but only a good salesman could 
sell him what he did not wpit, and he believed 
that was how the Americans got in front of 
Englishmen in a great many British possessions 
over seas. He was very much obliged to the, 
speakers for supporting his suggestions. The fimt 
of these—the motor subsidies—:was a matter wMoh 
must be left on the knees of the gods; possij^y i 
thing of .the 


With regard to the second suggestion, he had got 
a more concrete, though a far smaller proposal. 
He had ascertained that a large proportion of the 
leading manufacturers in the industrial vehicle 
motor trade in this country would support some 
such proposal as that which he had attempted 
to outline. He thought the difficulty of in¬ 
viting the co-operation of the promoters of the 
Festival of Empire would be that it would not 
be worth their while to go to the trouble of assist¬ 
ing in any way which would be of any great 
value, unless the Exhibition was a far more per¬ 
manent thing than he himself proposed. They 
would not use their influence to bring really prac¬ 
tical and valuable men down to see the vehicles. 
In that connection he was very fortunate indeed 
to have the advantage of the presence and the 
opinion of Sir Pieter Stewarb-Bam. To ask him 
to take anything more than a passing interest in a 
matter of the sort under discussion was really like 
using a sledge hammer to crack a nut, bub if Sir 
Pieter would do so, the success of the thing would be 
absolutely assured. With regard to the experiences 
detailed by the Chairman, there was one remark 
which he felt he might comment upon. The Chair¬ 
man referred to the fact that motor cabs could be 
run by large companies, but rather implied momen¬ 
tarily that the small man or individual owner could 
not make his living out of it. He thought the 
Chairman meant that the small man, if he were 
isolated and had to depend upon himself for repairs 
and maintenance, could not make a living, but the 
remark might be misunderstood to mean that the 
individual owner in a big city such as London 
would not be able to make a living against the big 
company. He, the author, believed, as a matter of 
fact, that although the individual owner must pay 
for his repairs and maintenance more than the big 
companies paid for the repairs and maintenance of 
one vehicle, the personality of the man, if he used 
it properly, and his power of working up a con¬ 
nection, and his personal interest in his own 
business, would balance any disadvantages, and he 
would make a good living out of his cab as things 
stood at the present time: 

On the motion of the Chairman, a vote of thank 
to the author was carried, and the meetin 
terminated. 


THE INTRODUCTION OF PHOTO¬ 
GRAPHIC TRANSPARENCIES 
AS LANTERN SLIDES. 

By Bimost H. Gage, 

Emeritus Professor of Histology and Embryology, Cornell, 
Fnlversity. , . 

It is hardly iKJssible for the multitudes of the. 
younger g^es^tion of professions^ and 
photographers . to, comprehend' that the , enlfee 
deyelbpmmt of pbo^gmP^y» ^ a usefal.arti in 
the perioA^b^i^e^ and the pr^eiJi; and that 

whose: / 
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this eBtire period, and who successively witnessed 
the rise of the daguerreotype (1839), the calotype 
(1841), the albumen picture on glass (1847), the 
collodion picture on glass (1851), and finally the 
gelatino-bromide dry plates of the present. 

It is also difficult to appreciate, when viewing 
the successive scenes of the magic-lantern and of the 
moving-picture machine, that a very much greater 
number of men living at the present time have 
witnessed the entire development of the photo¬ 
graphic processes necessary to make such an 
exhibition possible. 

Prom the first the wonderful, almost magical art 
of photography fascinated a multitude of workers 
in all Western nations. Many of the processes and 
much of the apparatus were repeatedly and inde¬ 
pendently devised or invented by many individuals. 
It is natural therefore that, although aman may have 
'^lived during the entire development of the art, he 
would have exact knowledge about only those 
parts with which he has been personally connected. 
At least this was found to be the case in the effort 
to trace the origin of the now almost universally 
employed photographic transparencies for lantern 
slides in place of the hand-painted pictures first 
used in the magic-lantern by Walgenstein as early 
as 1665. 

• As finally worked out it was found that photo¬ 
graphic lantern slides were introduced by at least 
two different parties working independently and 
entirely unknown to each other. One utilised the 
albumen process of Niepce de Saint-Viotor, and 
the other the collodion process of Scott Archer. 

I. Magic-Lantern Slides by tJie Albumen Pro¬ 
cess, 1850.—Two brothers, W. and P. Langenheim, 
daguerreotypists and owners of Pox Talbot's 
patents in America for negative and positive pic¬ 
tures on paper, were successful artists in Phila¬ 
delphia. In 1860 the brothers issued a cata¬ 
logue of photographic lantern slides made by the 
albumen dry plate process of Niepce de Saint- 
Yiqtor in which the positives as well as the 
negatives were made on glass. 

The first published account which I have found 
concerning these photographic lantern slides is by 
the physicist, Robert Hunt, in the Art Journal of 
London, Yol. HI., N.S., April 1st, 1851, pp. 105,107. 
Hunt says: **In the original French photographs 
on glass, the negatives only were received on that 
substance, the positive copies being received on 
paper ... In the Myahtype both the positive and 
the negative impressions are obtained on glass, and 
the result is as near an approach to perfection as 
we can imagine. The Syalotype is the invention 
of Messrs. W. and P. Langenheim, of Philadelphia 
. . . the proprietors of Mr, Pox Talbot's American 
patent. These gentleman state of their .process 
that . . . ‘the distinguishing feature consists in 
the material on which the impressions are takmi. 
We have substituted plate-glass for the ^aper in 
the negative and also in the positive, altering the 
process to suit the new material' " . . . Robert 
Hunt continu6s: “ The most interesting applica¬ 
tion of this discovery construction oft magic- 


lantern slides from nature by the camera obsoura 
without the pencil or brush ... We have now 
before us a series of these magic-lantern slidos— 
the Syalotypes—Biudi we feel bound to declare that 
their delicacy and the perfection of the details 
cannot be oversfeated. In a view of Spring Garden 
Hall, Philadelphia . , . the delineation of the 
details is marvellous ... A view of the United 
States Custom House in Philadelphia is in every 
respect equally perfect ... In this picture, for tho 
purpose of showing the facilities afforded by this 
process, a slight transparent tinting has been given 
to the trees, a neighbouring house, and the sky; 
and thus by the magic-lantern is produced a pic¬ 
ture faithful in all its details, with the beauty of 
colours superadded . . . Already these photographic 
artists have published 126 views around Philadelphia, 
Washington, and New York, including Mount 
Yemon, and the Capitol at Washington.” 

Many of these photographic lantern slides wore 
sent by the Langenheims to the first International 
Exposition—“ Exhibition of the Works of Industry 
of all Nations,” held in London in 1851. The 
official report of the jurors of this Exposition, p. 227, 
has this to say: “ Langenheim (U.S. No. 62) . . . 
This artist also exhibits a series of subjects desig¬ 
nated by him under the name of Hyalotypes, being 
delicate miniatures excellently adapted for magic- 
lanthorn subjects. The material would appear to 
be collodion, albumen, or some similar preparation 
forming a film on glass, capable of receiving tho 
impression.” 

' In the illustrated catalogue of the Exposition 
issued by thj London Art Journal, p, xii., this is 
said; “The Myalotypes, or photographs on glass, 
both positive and negative (many of tho pictures 
being coloured for magic-lantern slides), are 
pleasing applications of the [photographic] art.” 

The Athenmm for June 14th, 1861, pp. 631-2, in 
discussing “ Photography in the Palace of Glass,’* 
says, concerning the matter in hand: “ Tho Hyalo- 
types, or glass pictures, are of a remarkable char¬ 
acter. They are but a modification of the process 
of Mr. Talbot and of M. Evrard as applied to glass; 
but the idea of copying Nature on this material— 
and having obtained a fixed picture of the shadowed 
image, of magnifying it by means of the magic- 
lantern, and thus producing a truthful representa¬ 
tion of the original—is certainly duo to tho artist 
of Philadelphia. Many beautiful views of tho 
Smithsonian Institution, of the Custom House in 
Philadelphia, and of churches in several cities of the 
United States, show the minuteness of detail which 
can be obtained by the use of the albumenised 
glass.” 

n. Magic-Lantern Slides by the CoUbdion Pro¬ 
cess, 1861-2.—Eveiy new process in photography 
was especially welcomed and enthusiastically 
practised in America, hence almost immediately 
after tlae publication'of the collodion process by 
ScoU Archer m the Chemist, in 1851, the photo¬ 
graphers of the,Hj^feed States were making use of 
it for the production of amhrotype portraits, and it 
soon became afplbd to, the production of lantern 
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slides as follows: A young physician near Boston, 
Daniel H. Briggs, like so many of the New Eng¬ 
land physicians, wishing to aid in the education 
and improvement of the community in which he 
lived by giving public lectures, and having skill in 
drawing and painting, put this to use in making 
hand-painted lantern slides to illustrate the 
lectures he gave on anatomy and geology. Hearing 
of picture-making on glass by' photography, it 
occurred to him to apply the method to making 
lantern slides. After receiving some hints from 
Whipple, of Boston, who was making amhrotype 
portraits, he succeeded in making lantern slides by 
photography of the subjects upon which he was 
lecturing. These he coloured to give them the 
natural appearance. 

Dr. Briggs was so successful with his lantern 
slides that he taught his son the art. In 1872 they 
moved to Philadelphia. The son, Mr. 0. W. Briggs, 
who still continues the lantern-slide business in 
Philadelphia, has kindly given the following: 
“The process of the Langenheims, I find upon 
comparison of dates with my father^s first work, 
1851-2, was entirely different. They coated the 
glass with albumen and used a dry plate in ex¬ 
posing, while my father used a wet collodion plate. 
Each party worked entirely unknown to the other.” 
Finally, in 1875, the Langenheims sold out their 
entire business, including negatives, etc., to Mr. 
0, W. Briggs. 

It is thus seen that photographic transparencies 
were applied as magic-lantern slides almost as 
soon as the albumen and collodion methods with 
glass plates were devised. Both methods lent 
themselves to the production of perfect slides, and 
the first makers applied colours, as had been done 
with hand-painted slides. In a word, photo¬ 
graphic lantern slides were perfected in the very 
beginning. 

It is interesting also that Dr. Briggs used his 
first slides for illustrating lectures upon anatomy 
and geology, that is, for instruction in these subjects 
which are so largely illustrated by lantern slides in 
lecture courses of the present day. The first slides 
of the Langenheims were of buildings and natural 
scenery, portraits, engravings, and of war scenes. 
In the very beginning, then, photographic lantern 
slides included the whole field of illustration. 

Note. —The writer wishes to acknowledge the aid 
rendered in gaining the information given above. 
First to Mr. F. D. Langenheim, of Philadelphia, 
son of W. Langenheim, who gave many references 
and much information concerning his father and 
uncle. Fortuntately the evidence of the work of 
the Langenheims is in print and accessible to 
everyone, as noted in the text,, above. Second, to 
Mr. 0. W. Briggs, who gave me the information' 
concerning the part played by his father. Dr. Daniel 
H. Briggs, in introducing lantern slides made by the 
collodion: process. So far as known t6 ine' this 
information is now first printed. Third, it is With 
*. pleasure also that I acknowledge the nurub^eus 
courtesies of-the Secretary of Ihe Royal 


Arts, Sir Henry Trueman Wood, in making 
inquiries and forwarding information to me upon 
this subject.—S. H. G, 


HOME INDUSTRIES. 

Shipbuilding in 1910.—The most striking fact 
connected with the shipbuilding figures for 1910 is 
that while British shipbuilders increased their out¬ 
put of new tonnage, other countries show decreases. 
The shipbuilding output of the United Kingdom 
last year was prejudicially affected by the look-out; 
hut, notwithstanding this, the total of vessels built 
iu the United Kingdom in 1910 was 1,163 against 
1,097 in 1909, with a tonnage of 1,339,488, as against 
1,181,528 in the previous year. On the other hand, 
the returns show that the foreign output of vessels in 
1909 was 1,403, in 1910 it was only 1,236, with a 
tonnage of 1,094,569 in 1909, as against 1,012,170 
only in 1910. Taking the 1910 figures, they show 
that the output of tonnage in the United Kingdom 
in 1910 exceeded by 327,318 tons the whole of the 
foreign output, and if the Colonial output is in¬ 
cluded in the British returns, the British superiority 
is still more marked. In 1910 the British increase 
in output was about 158,000 tons, while the foreign 
decrease amounted to 82,000. The decreases 
abroad are mostly in Germany, Holland, and 
France, the German output having decreased by 
about 60,000 tons, the Dutch by about 50,000 tons, 
and the French by about 12,600 tons. Thereu was 
an increase in the tonnage output of the United 
States of about 70,000 tons, partly due to the 
launching of a battleship in New York dockyard, but 
principally to the building of more tonnage of cargo 
steamers on the Great Lakes. America ranks next 
in tonnage output to Great Britain, but not in 
ocean tonnage. It is a remarkable feature of 
American shipbuilding that it is almost entirely 
confined to vessels for lake and coasting services. 
In the seaboard yards there were hardly any vessels 
built of the tonnage of those turned out for the 
lakes. It must, however, be remembered that the 
figures quoted do not take into account any vessels 
of less than 100 tons gross. Also that while -the 
warship tonnage launched in the United Kingdom 
was 8,415 tons displacement more than in 1909, the 
total for abroad in this respect registers a decrease 
of about 102,000 tons. It is also evident that the 
United Kingdom is year by year building less for 
other countries. The amount of such tonnage 
launched in 1910 was 228,463 tons, the lowest per¬ 
centage of the total output since 1904. This 
remark does not apply to the British colonies, 
which remain our best customers for new ships. 
The sales in 1910 of United Kingdom vessels to 
colonial and foreign owners reached the record 
total of 513,618 tons. 

Limr^ol, tM Sh^mg md Otmdmm. 

—At the annual din»^ of the liverpooL 
Staffs’ A^ooiatfoJ^ Thomas Boyde® dealt, wi^ 
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centuries and the enterprise of Liverpool ship¬ 
owners who took the lead in substituting steel for 
iron, and have been among the first to adopt every 
improvement devised by the engineer and naval 
architect, with the result that they have now the 
finest and fastest steamers in the world. In 
responding to the toast of ‘‘ The Shipping Trade of 
Liverpool,” Mr. B. D. Holt, M.P., made some 
observations upon recent absorptions which are- 
well worth reproducing. He said he was not at all 
sure, as a Liverpool man, having the real interests 
of Liverppol at heart, that he liked to see the way 
the business of the port was being rolled up into 
gigantic concerns and combinations—some of them 
of a national and others of an international 
character. It was no good fighting against move¬ 
ments which had a solid economic foundation. If 
^ those combines did their work efficiently and 
economically it was not the slightest use kicking 
against them; they had to accept such conditions, 
but -he confessed he did not like it. He did not 
like the tendency which deprived the town of a 
large number of independent persons, and there 
was no doubt it was a great misfortune. If they 
did not find an increase in the number of firms, 
independent people, and principals of firms, while 
at the same time the business of the port was 
increasing, it was really a misfortune to the town 
and district as a whole. He said that with some 
confidence, for he thought a great deal ,of the 
prosperity of Liverpool shipping, >nd the port of 
Liverpool had arisen from the fact—in the main— 
that the shipping had been controlled by Liverpool 
men born and bred in the town, living there most 
of tkeir lives, and hoping to die there. He hoped 
when those combinations came about—if they had 
to .come—that some of them would see that a fair 
portion of them were managed and controlled in 
the good old town. 

MamJiester and Australimi Produce. —Mr. R. V. 
BiUis, Mr. Hugh Mackenzie, and Dr. Blwood Mead 
recently visited England in order to find markets 
for Australian produce. They have now reported, 
and find that: (1) Other countries are doing their 
utmost to cater for the exact req^uirements of 
Bntish buyers. (2) Under present conditions the 
Australian producer does not receive such good 
returns as he might. (3) One of the best markets 
in Great Britain is, so far, comparatively unex¬ 
ploited by Australia. Upon this last point the 
Report makes the following observations:— 

^‘The undeveloped market is those densely 
populated counties Lancashire and Yorkshire, and 
indeed the whole of the west of England and 
Midlands and portions of Scotland, while the chief - 
receiving and distributing centre for these parts 
should be Manchester. Undoubtedly a- large 
portion of frozen -meat, fresh fruit, and rabbits 
from Australia reaches Manchester and from there 
is distributed a^ng the consumers of the west 
and north, but sac^i produce comes via either 
London or LiverpCi^rani is*Jsnbject to many 


handlings and to much unnecessary expense. 
The consuming population in the immediate 
vicinity of the Manchester Ship Canal is over 
2,000,000. Within a radius of 75 miles, containing 
177 important towns, there is a population of 12J 
millions, and the Manchester docks are nearer to 
every one of these towns than any other port. 
Furthermore, it is the practice of buyers from 
more distant towns to visit the Manchester 
markets regularly, so that this city is in reality 
the mart or trading centre for an enormous popu¬ 
lation. Here is a community numbering q^nite 
twice the population of Australia and New Zealand, 
and it is a community possessing unusual pur¬ 
chasing capacity, still it cannot boast—or Australia 
cannot boast—a direct, steamship service from 
Australia to it.” 

Baihmy Dividends.—T^he railway dividends al¬ 
ready declared must be considered satisfactory. 
For the second half of 1910 the Great Eastern has 
declared a dividend at the rate of 4J per cent., in 
comparison with 4 per cent, for the corresponding 
half of 1909, and with 3J per cent, for the second 
half of 1908. Great Eastern Stock may now be 
bought at about 70, which gives a yield of £4 12s. 3iZ. 
per cent, after allowing for accrued dividend. The 
Chatham dividend is also a good one, being at the 
full rate of 4^ per cent, on the first half year, with 
an increase of £32,700 in the carry forward, so that 
it is not unlikely that there will bo a full 4J per 
cent, for the year which ends on June 30bh. Au 
additional £41,000 received from the Joint Com¬ 
mittee by the South-Eastern has onablod the 
resumption of dividends on South-Eastern Doforrod. 
The Directors have announced a dividend at the 
rate of 6 pes cent, per annum on the Undivided 
Ordinary in comparison with 6 per cent, a year 
ago. The dividend on the Undivided Ordinary for 
the whole of 1910 is per cent., which compares 
with 2f per cent, for 1909, and 2J per cent, for 
both 1908 and 1907. The Central London Railway 
has done better. The dividend at the rate of 3 per 
cent, per annum on the Undivided Stock, giving 
2 per cent, on the Deferred, is unchanged, hut 
£8000 more is placed* to reserve, and the balance 
carried forward shows a slight increase. The 
Metropolitan continues to show steady progress. 
Over 100,000,000 passengers used the line during 
the past year. In the past six months the gross 
receipts increased by £12,400, and a saving of 
£6,500 was effected in working expenses. The net 
profit has increased £20,800. A dividend at the 
rate of IJ per cent, per annum is to be distributed 
as against only 1 per cent, for the corresponding 
period of 1909. The , dividend for 1910 is 1| per 
cent, against 1 per cent, in 1909, and J per cent, 
in 1908,. The pity and South London dividend is 
unchanged, namely at-the rate of If per cent, per 
annu^, bnt the Wadioe carried forward has im* 
creased from-£712 to £1788. 

The Bntnh —The expression of the 
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Queen’s intention to use in her coronation robes 
silk made by British manufacturers has naturally 
given much satisfaction to the trade, and the Silk 
Association of Great Britain has just held a con¬ 
ference to consider the best means of increasing 
the trade in British silks. A good deal was said at 
this conference about the need for closer co-opera¬ 
tion between the makers and the sellers. It is 
"often said that it is difS.cult to get British silk, and 
that when obtained it is expensive and of inferior 
quality, but the truth of these statements is con¬ 
tested. It is not claimed that the British manu¬ 
facturer can supply every kind of silk goods, but 
there is an increasing output of British silk which 
compares favourably in every way with foreign 
goods. What is wanted is the application of art 
and taste for design and colour to the technical 
processes of the trade. It was urged by more than 
one representative of the retail trade at the con¬ 
ference that the manufacturers should come direct 
to the retailer as foreigners do. Often the retailer 
does not know whether the goods brought to him 
are British or foreign. And the foreign maker 
seems to be more willing to study the requirements 
of the retailers. The merits of the spun silk in 
which the British firms excel should be more 
widely advertised. As it is, 90 per cent, of the silk 
supplied to the high-class dressmakers comes from 
France, Italy, and Switzerland. Patriotism is not 
sufficient to induce people to buy British silk. The 
manufacturers must pay greater attention to the 
wants of the public. The foreigner takes the 
greatest pains to find, out where he is beaten in the 
English market, and to produce exactly what is 
wanted in finish and price. One of the difficulties 
of the business is that it depends on the varying 
demands of fashion, and the leaders of fashion go 
abroad for their ideas. 


OBITUARY. 


Sir Fbancis Galton, D.O.L., Sc.D., F.R.S.— 
Sir Francis Galton died at Grayshott House, 
Haslemere, on the 17th inst., at the age of 
eighty-eight. A grandson of Erasmus Darwin and 
a cousin of Charles, it was natural and in accordance 
with his own theories that he should distinguish 
himself in a scientific career. Intending at first to 
enter the medical profession, he studied for a time 
at Birmingham General Hospital and at King’s 
College, London, but in 1840 he proceeded to 
Trinity College, Cambridge, where, but for a break¬ 
down in health, he would probably have gained 
a high place in the Mathematical Tripos. On 
leaving the University he spent several years in 
various parts of the then unknown Dark Continent, 
and in 1853 he published an account of his travels 
in the “ Narrative of an Explorer in Tropical South 
Africa.” For this work he received the Founder’s 
Gold Medal of the Royal Geographical Society, 
and was elected a member of its Council. 

Mr. Galton next turned his attention to the 
study of meteorology, and took a considerable part 
in devising the early weather charts which appeared 
in the Times, He also .served as a member, and 
for some time as chairman, of the Managing Com¬ 
mittee of Kew Observatory. 

It was, however, in connection with anthro¬ 
pological science that his name is most widely 
known. In 1869 he published Hereditary Genius: 
an Inquiry into its Laws and Cohsequenoss,” in 
which his thesis was to show , that genius is 
mainly a matter of ancestry.', This was followed 
in 1874 by the appearance of “English Men of 
Science: their Nature and Nurture,” which formed 
a statistical study of 180 nien prominent in the 


Tin .—At the end of 1909 tin was quoted at 
£153 per ton, at the end of last year it had risen 
to £174; it is now quoted at £190, and it may soon 
be up to £200 per ton. There was no substantial 
change in the visible supply of tin last year as 
compared with 1909 until December. At the end 
of November it was 20,500 tons, or much the same 
as a year earlier, but since then the visible supply 
has' dropped to 17,910 tons, as. compared with 
21,385 tons a year ago, the shipments for December 
being much below the ’ average, whilst those, for 
December 1909 were unusually heavy. The pro¬ 
bability is . that prices will remain high and go 
somewhat higher than the present high quotation. 
Apart from market manipulations, there are two 
causes operating in favour of the producer. The 
tin plate industry, both in smd the Umted 

States, is remarkably active, the falling ofi in 
the shipments from the Straits Settlements in 1910, 


English scientific' world of that time, giving 
particulars of their ancestry, health, stature, size 
of head, etc., and in 1883 by “ Inquiries' into 
Human Faculty and its Development,” in which 
he discussed the practicability of supplanting 
inefficient human stock by better strains, ** thus 
exerting ourselves to further the ends of evolution 
more rapidly and with less distress than if events 
were left to their own course.” 

In 1895 Mr. Galton published his “ Finger-Print 
Directories,” and the system therein recommended 
for the purpose of identifying crimtuals has been 
adopted, with some modifications, by the Home 
Office. 

Of late years most of Mr. Galton’s attention was- 
devoted to the problems of National Eugenics, 
defined by him as “the study of those 
under social control &at may improve or impa^j 
the racial qualities of'futoe'generations, eitl^ 
physically or mentaEy.” In 1904 he endowed 


was nearly 4,000 tons 'as compared with 1909 and 
.6,800 as opmpared with 1908, a shrinkage due to 
some extent to-the scstroity pf labour caused Jay the 
extension of ruh^er cultivation in Malaya^ 

Is not ffiuoh liki^Uhpod <^ olfeer pai+ts of 


a UniYem% , 

jmd .estabt^^'fa ^d3prat<ky;wbe»^iy^'^yfi^^ •' 
'/formation: 
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received many hononrs in recognition of his 
scientific achievements. In 1856 he was elected 
a member of the Athenaeum Club under Rule II, 
From 1857 to 1863 he was hon. secretary of the 
Royal Geographical Society; from 1863 to 1868 he 
acted as general secretary to the British Association; 
he was twice president of its Geographical Section 
and also of its Anthropological Section. In 1860 
he was elected a Fellow of the Royal Society, 
which, in 1886, awarded him a Royal Medal in 
recognition of his statistical inquiries into biological 
phenomena, in 1902 the Darwin Medal, and in 
1910 the Copley Medal. He also received the 
degree of D.C.L. from the University of Oxford in 
1894, and that of Sc.D. from his own University in 
the following year, while in 1902 he was elected 
Honorary Fellow of Trinity College, Cambridge. 
In 1909 he received the honour of knighthood. 

He joined the Royal Society of Arts in 1876, and 
read before it a paper on “ Physical Tests in Com¬ 
petitive Examinations ” in 1890. He also took the 
chair at several of the Ordinary Meetings. 

Robebt Foeeebtbr.— The death took place at 
Seattle, Washington, on the 19th December, of Mr, 
Robert Forrester, in his forty-seventh year. Bom 
in Scotland, he graduated with honours from the 
University of Edinburgh, and shortly afterwards 
proceeded to America. In 1889, after studying the 
coal formations in the coal districts of Pennsylvania, 
he settled in Utah, of which territory he was 
appointed United States Coal Mining Inspector, 
and became well known throughout the States as 
one of the most reliable coal experts in the country. 
He also acted as Consulting Engineer to the Denver 
and Rio Grande and Western Pacific Railways. 
Mr, Forrester was a member of the Royal Geological 
Society of Edinburgh, the American Institute of 
Mining Engineers, and many other scientific bodies. 
He joined the Royal Society of Arts only last 
year. 

Chaelhs Letts.— Mr. Charles Letts, who died 
at the latter end of last year at the age of siisty- 
^ three, was a constant attendant at the meetings of 
the Society and took a lively interest in a variety Of 
subjects. He was admitted as a solicitor in 1870, 
and was a member of the firm of Messrs. Letts 
Brothers. He,possessed a large collection of London 
prints and other objects of literary and antiquarian 
interest, and was well informed on the history of 
the subjects to which he devoted his attention. 
He served on the Oonncilof the ^ London Topo- 
grapMcsl Society, and was a member of the Royal 
InS^fefeion, the Royal Society of Literature, and 
the Faia4aiy Sodety. He joined the Royal Society 
ofArfeml897. 

CAmnsr Thcmas BjuinGES Heathoebt, R.A.— 
The So<ie%. has Ibsi anr old member by the death 
of OapMli Thcm^ Bribes Heathom, which took 
to^dlng&a^^ageofe^^. He served 
^ with the artillery of the 

Ihdian-MuMny 



he commanded the mountain train at Kotah, and 
was afterward mentioned in despatches for the 
action at Chotah Oodeypore. In 1868 he served on 
the Committee of Armaments under the late Sir 
William Gordon. He was elected a member of 
the Society of Arts in 1862, and took part in the 
discussions on several occasions. 


NOTES ON BOOKS. 

Sgientieic Handiceaet. London: J. J. Griffin 
and Sons, Ltd. 

This bulky work of over a thousand pages, while 
professing to be a price list of the physical 
apparatus manufactured and sold by Messrs. 
Griffin, is really quite a useful textbook on the 
subject of such apparatus. The first edition of 
Scientific Handicraft” was published in 1866, 
and was then a catalogue of the firm’s chemical 
apparatus. The second edition, published in 1877, 
is in the library of the Society, and has constantly 
been used up to the present date as a very useful 
book of reference on the subject with which it 
specially deals. Later editions of their list of 
Chemical Apparatus have since been published by 
Messrs. Griffin, and the old book of 1877 is in many 
respects obsolete and out of date. But even now 
it contains a great deal of very valuable informa¬ 
tion, and is in frequent use. The present book, 
dealing only with physical apparatus, is more 
distinctly a catalogue than the earlier hook, and 
it does not appear to contain the interesting notes 
with which the founder of the firm enriched his 
catalogue. But it nevertheless seems to. he, like 
its predecessors, a very useful and convenient 
work. 

The Ambeioan Flag. Compiled and edited by 
Harlan Hoyt Horner. Albany: State of New 
York Education Department. 

In this supplemental volume to the sixth annual 
report of the New York State Education Depart¬ 
ment, Mr. Horner gives a very complete and in¬ 
teresting account of the American fiag. Its origin 
would appear to he wrapped in as much mystery 
as that of Mr. Yellowplush himself, for Mr. Horner 
dismisses as **pleasant tradition” the story of 
George Washington calling upon the young widow, 
Betsy Ross, at her upholstery shop in Philadelphia, 
and asking her if she could make a fiag; and that 
thereupon they set to work together and devised a 
dedgn of thirteen stripes "and thirteen stars, which 
was the original form of the present banner. The 
flag's authentic history begins on June 14th, 1777, 
when the American Congress formally resolved: 

That the fiag of the thirteen United States be 
thirteen strip^^ alternate red and white; that the 
Union be thirteen stars, white on a blue field, re- 
presenting a new constellation.” The fiag appears 
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to have been first displayed on August 2nd at Fort 
Swanwix, which an American garrison was pre¬ 
paring to defend against the British forces. On 
that day the garrison was reinforced by a de¬ 
tachment of the Ninth Massachusetts Begiment, 
who brought news of the recently - enacted 
statute. It was determined, amid great enthu¬ 
siasm, to make a flag at once. The fort was 
ransacked for the materials, which were finally 
found in a soldier’s white shirt, a woman’s red 
petticoat, and a piece of blue cloth from the cloak 
of a certain Captain Abraham Swartwout. This 
account is confirmed by a letter from the captain 
asking for cloth to replace that which was taken to 
make the flag. The steps by which the present 
design of the flag was evolved are carefully traced 
with the aid of numerous excellent illustrations. 
The book also includes a collection of songs 
celebrating the Stars and Stripes, which, if they do 
not always rise to the highest poetry, are never 
deficient in patriotic fire. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock:— 

February 1.— Philip Joseph Hartog, M.A., 
B.Sc,, “ Examinations and their bearing on National 
Efficiency.” The Earl op Cromer, G.O.B,, O.H., 
G.O,M.G., K.O.S.I., O.I.E., Vice-President of the 
Society, will preside. 

February 8,—Captain A. J. N. Trbmbarne, 
B.A., D.Anth., *<Some Nigerian Head-Hunters.” 
Colonel Sir John Smith Young, O.V.O., will 
preside. 

February 15.— George A. Stephen, “ Modem 
Machine Book-binding.” John Murray, J.P,, 
B.L., F.S.A., will preside. 

February 22, —Professor J. Wertheimer, B.So., 
B.A., “ Water-Finders.” 

March 1.—Dr. Leonard Hill, F.B.S., ” Caisson 
Sickness and Compressed Air.” 

March 8.— Jambs Gantlie, M.A., M.B., C.M., 
D.P.H., “Plague and its Dissemination.” Sir 
Shirley Forster Murphy, M.B.G.S., will preside. 

Wednesday afternoon, at 4.30 o’clock:— 

March 15.—Colonel Charles Edward Oassal, 
V.D., F.I.O., “The Adulteration of Food.” The 
Bight Hon. the Lord Mayor of London will preside. 


Indian Section. 

Thi^rsday afternoons, at 4.30 o’clock:— 

February 9.—B, , A. Leslie Moore, I.O.S. 
(retd.), “ Indian Superstitions.” Lord Lamington, 
G.O.M.G., G.0J.E., wiH preside. 

’ March 1$.—Claude Satoi^on Abcb|*r Bxm , 


April 27.—Sir Thomas PfeNRY Holland,E. G.I.E., 
D.So., F.B.S., “ The Trend of Mineral Development 
in India.” Lord Avebury, D.G.L., LL.D., F.R.S., 
will preside. 

May 25.—W. B. H. Mere, I.G.S., G.S.I., LL.D., 
“ The N.W.F. Province of India.” 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 

January 31.—F. Douglas Osborne, M.Inst.M.M., 

“ The Tin Resources of the Empire.” Sir William 
Hood Treacher, K.G.M.G., will preside. 

February 28.— The Hon. Sir Richard Solomon, 
E:.G.B., K.O.M.G., K.G.V.O., K.C., M.A., High Com¬ 
missioner for the Union of South Africa, “The 
Resources and Problems of the Union of South ^ 
Africa.” 

April 4.—Captain B. Muirhead Collins, 
O.M.G., “ Australia and her Resources.” 

May 9.—F. Williams Taylor, “Canadian 
Banking.” 


Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Frederick Wedmorb, “Etching.” Two 
Lectures. 

Syllabus. 

Lecture II.— January 30.—“ModernEtching.” 
Goya—^Wilkie and Geddes—^The Silence before the 
Revival—^The great French Outburst—M§ryon, 
Brac^uemond and Jaoquemart — Haden and 
Whistler—Themes mainly Landscape, Portraiture, 
Architecture—The Etching of To-day. • 

Professor Adrian J. Brown, M.So., “ Brewing 
and Modern Science,” Four Lectures. 

Syllabus. 

Lecture I. — February 6 . — Introduction. 
Dr. Graham’s Lectures Thirty-seven Years Ago— 
The Brewing Process a succession of Complex Bio¬ 
chemical Changes—^Barley: Glassification of types 
used by the Maltster—Barley from the Agricul¬ 
turist’s and Brewer’s Points of View—Present 
Position of Knowledge regarding Characteristics 
of Malting Barley—Results of recent Experiments 
on Barley Cultivation in Ireland, etc. 

Lecture II.— ^February 13. — “ Malting.” 
Constitution. of Barleycorn — Character of 
Changes during Germination—Investigations of the 
Biochemistry of Germination—The Barleycorn a 
highly-specialised seed, etc. 

Lecture HI.— February 20.—“The Mashing 
Process.” The Chemistry Starch and its Trans^ 
formation IProduote—Protein Changes during: ft# 
Mashmg Process. “ , 

\ 27.—“ The ^ementah 
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by Dr; G. Salamon in ISSS—The Pure Yeast Ques¬ 
tion in Brewing—Zymase and Modern Views of 
Alcoholic Fermentation—Nitrogen Assimilation— 
The so-called “ secondary ” products of Fermenta¬ 
tion, etc.—^Conclusion. 

Professor J. A. Fleming, M.A., D.Sc., 
F.B.S., ‘'Applications of Electric Heating.” 
Four Lectures. 

March 6,13, 20, 27. 

Alfeed E, H. Tutton, M.A., D.Sc., F.B.S., 
“ Bock Crystal: its Structure and Uses.” 
Four Lectures. 

May 1, 8,15, 22. _ 

Dates to be hereafter announced :— 

Feink M. Andbbws, “ Architecture in America.” 

Aethue Charles Davis, P.O.S., Assoc.Inst.C.E., 
“The Manufacture and Testing of Portland 
Cement.” 

George B. Heming, “ Art Education in Jewellery 
and Goldsmithing.” 

Professor Baoul Pictet, “Les Basses Tempera¬ 
tures.” 

Sir William Abney, K.O.B., DIO.L., D.Sc., 
F.B.S., “ The Quantitative Measurement of Colour- 
Blindness.” . 

Hal Williams, M.I.Meoh.E., M.I.E.E., “Beet 
Sugar Factories.” 

Noel Heaton, B.Se., F.O.S., “ The Production 
and Identification of Artificial Gems.” 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, January 30...ROYAL SOCIETY OF ARTS, John- 
stibeti Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. F. Wedmore, “EtcWug." Lecture II.— 
“ Modem Etching.*’ 


‘Geographical, Burlington-gardeus, W., 8.30 p.m. 
Dr. H. A Lorentz, “Recent Explomtions in 
Dutch New Guinea.” 


. British Architects, 9, Conduit-street, W., 8 p.m. 
President’s Address to Students. - 
Actiwies, Staples Inn flail, Holborh, W.C., 5 p.m. 
Mr, Henry William Manly, “ Staff Pension Funds: 
The Progi^ of the Accumulation of the Funds; 
The Identity of a Valuation with the Future 
Progress of a Fund; The Manner of dealing with 
Funds which are Insolvent; and Sundry Obser¬ 
vations.” 

London Institution, FinsiKiry-cirous, E.O., 5 p.m. 

Mr. R. W. A Brewer, “ The Art of Aviation.” 
En^neers, Junior Institution of, Caxton Hall, West- 
" minster, S.w;, 7.30 p.m. Mr. L. W. G. Costello, 

“The Law Relating to Engineering.” (Lecture VI.) 
East India Association, Caxton Hall, Westminster, 
S.W,,6piin, Miss Hilda M. Howsin, “ Race and 
' Colour Prejudice.” 

TinSDAY, January 31„.RCyAL SOCIETY OF ARTS, John- 
' street, Ad^hi, W.C., 4.80 i^m, (Colonial Section.) 
J Mr. F. Ctehotne, “^he Tin Resources of 


the Royal, Sooiett o 
J i^k-slreet, Adelii^ W.O., 8 p.m. Disom 

W., ^8 p.n 
(Leefeure-lii 



Civil Engineers, 25, Great George-street, S.W,, 8 p.m. 
Discussion on Papers by—1. Mr. C. W. King, 
“ Sand - Movements at Newcastle Entrance, 
N.S.W.” 2. Mr. C. S. R. Palmer, “Fremantle 
Harboiu’-Works, Western Australia.” 3. Mr. 
Gerald H. Halligan, “The Bar Harbours of New 
South Wales.” 

Photographic, 35, Russell-square, W.C., 8 p.m. Mr. 
T. G. Newmarsh, “Through Algeria to the 
Sahara.” 

WEDNESDAY, FEBEUARY 1...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.O., 8 p.m. Mr. P, J. 
Hartog, “Examinations and their Bearing on 
National Efficiency.” 

Public Analysts, Chemical Society’s Rooms, Bur¬ 
lington House, W., 8 p.m. 1. Annual General 
Meeting. 2. Dr. Philip Schidiwitz and Mr. H. 
A Goldsbrough, “Note on the Detection and 
Estimation of Small Quantities of Antimony,” 

3. Messrs. G. E. Scott-Smith and .John Evans, “ The 
Analytical and Microscopical Examination of Com¬ 
pound Liquorice Powder.” 4. Mr. Clarence A. 
Seyler, “ Commercial Analysis and Arithmetic,” 

Builders, Koh-i-Noor House, Kingsway, W.O., 4 p.m. 
Professor Beresford Pite, “The Teaching of 
Building Construction and Arcliitecture.” 

Royal Archeological, at the Society of Antiquaries, 
Burlington House, W., 4.30 p.m. Mr. J. W. 
Willis Bund, “Ancient Bridges and their Impend¬ 
ing Destruction.” 

Thursday, February 2...Women’s Aerial League, at the 
Royal Society of Arts, John-street, Adeli)hi, 
W.O., 3 p.m. 

Royal, Burlington House, W., 4.30 p.m. 

Antiquaries, Burlington House, W., 8.30 p.m. 
Linnean, Bxirllngton House, W., 8 p.m. 

Chemical, Burlington House, W., 8.30 i>.m. 1. Messrs. 
H. B. Baker and G. H. J. Adlam, “The Constancy 
of Water of Crystallisation in Hydrated Salts. 
Part I.” 2. Messrs. H. Davies aTid F. S. Kipping, 
"Different Methods of Applying the Orignard 
Reagent.” 3. Mr. A. H. Salway, “ The Orientation 
of the Nitro Group in Nltrouiyristicinic Acid.” 

4. Mr. F. G. P. Remfry, “The Condensation 
of Aromatic Aldehydes with Nitromethane.” 
6. Messrs. A. Holt and J. B. Myers, “ The Phos¬ 
phoric Acids.” 6. Mr. W. J. Jones, “ The 
Determination of Solubility Coefficients by Aspira¬ 
tion.” 7. Messrs. M. 0. Forster and F. M. van 
Gelderen, “ The Triazo Group. Part XVI. Inter¬ 
action of Nitrosates and Sodium Azide.” 

London Chamber of Commerce, Savoy Hotel, Strand, 
W.Om ,7^30 p.m. Dinner and Discussion on British 
East Africa, to be opened by Sir Percy Girouard. 
London Institution, Finsbury-circus, E.C., 6 p.m. 
Professor Silvanus P. Thompson, “The Life and 
Work of Lord Kelvin.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
The Astronomer-Royal, “Recent Progress in 
Astronomy.” (Lecture III.) 

Camera Oliib, 17, John-street, Adelphi, ^V.O., 
8.30 p.m. Rev. D. G. Cowan, “The Land of the 
Vikings, including the Island of Bornholme. ” 
Roen:^^u Society, 19, Hanover-square, W., 8.15 p.m. 

Friday, February 3...Royal Institution, Albemarle-street, 
W., 9p.m. Mr. A. E. Shipley, “ Grouse Disease,” 
Civil En^neers, Great George-street, S.W., 8 p.m, 
(Students’ Meeting.) Mr. W, Henry Hunter, 
“Rivers asid, Estuaxies.” (Vernon - Harcourt 

, University College, Gower- 

7^3^ President's Address on 

' “mxt^dC»«3rt.” 

SATURDAY, "mmmr 4...Royal Institution, Alhemarle- 
' W., 8p.m, Mr, A, flassall, “Problems in 

, Great Napoleon.” (Lecture III.)' 
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NOTICES* 

PUBLICATION OF THE “JOURNAL.” 

In consequence of the threatened strike in 
the printing trade, it has this week been found 
necessary to go to press at a much earlier date 
than usual, and therefore it has been impossible 
to include in this number a complete report 
of the discussion on Wednesday’s paper. The 
portion omitted will appear in the next issue. 

NEXT WEEK. 

Monday, Febkuaey 6th, 8 p.m. (Cantor 
Lecture.) Professor Adrian J. Brown, M.Sc., 

“ Brewing and Modern Science.” (Lecture I.) - 

Wednesday, February 8bh, 8 p.m. (Ordinary 
Meeting.) Captain A. J. N. Trbmearnb, B.A,, 
B.Anth., “ Some Nigerian Head-Hunters.” 
Colonel Sir John Smith Young, C.V.O., will 
preside. 

Thursday, February 9th, 4.80 p.m. (Indian 
Section.) E. A. Leslie Moore, I.C.S. (retd.), 

“ Indian Superstitions.” Lord Lamington, 
G-.C.M.G-., G.C.I.E., will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 

CANTOR LECTURES. 

On Monday Evening, the 30th inst., Mr. 
Frederick Wedmore delivered the second and 
final lecture of his course on “ Etching.” 

On the motion of the Chairman, Mr. Alan S. 
Cole, C.B., a vote of thanks was accorded to 
Mr. Wedmore for his course. 


on ‘‘The Tin Besources of the Empire” was 
read by Mr. P. Douglas Osborne, M.Insfc.M.M. 

The paper and discussion will be i>ublishecl 
in a subsequent number of the Journal, 

PROCEEDINGS OF THE SOCIETY* 

INDIAN SECTION. 

A Meeting of the Indian Section was held on 
Thursday, January 19th, 1910, Sir Felix 
Schuster, Bart., presiding. 

The paper read was— 

BANKING IN INDIA. 

By Reginald Murray. 

In dealing 'wdth this ponderous though impor¬ 
tant subject I will first describe the conditions 
of trade finance in India before joint-stock 
banking became a prominent factor, and^ as my 
own experience goes back sufficiently far for 
the purpose of such description, I will confine 
myself to facts which are within my own per¬ 
sonal knowledge. 

I will, then, refer to the variousincidents which 
have contributed, during the last fifty years, to 
set back India’s credit in the City of London, 
and why I consider that India as a field for 
investment offers much securer and more varied 
opportunities for investment of sterling capital 
than has been recognised hitherto by London 
capitalists. 

Until the English system of banking was. 
introduced in the interior as well as at the coast- 
ports of India, trade was financed chiefly by a 
class known as banias,” hailing for the most 


The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 

Tuesdary afternoon, January 31st, Willjam 


part from the Brovinoe of Marwar, who com^. 
bined trading with money-lendhiig and finance. 
In addition to the^ there were the Chettie^. oC 
southern India, who were more money3^dew 
than traders,‘.and, 'tht' Bhattias 'and . 

Bombay and Guaerat, who were, shnwtv ^xcim 
’"'It'iw to 
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that nearly every native of India, more especially 
' perhaps in Rengal, is a money-lender at high 
rates of interest to needy neighbours whenever 
he has more cash in hand than he requires for 
his own immediate wants. Money-lenders on a 
large scale are called Sahiioars and Mahajans. 
All such money-lending continues, but the 
finance for the transport of merchandise from 
one part of the coxintry to another is now passing 
more and more into the hands of the joint-stock 
banks, and the money-lenders themselves are 
making use of these banks for deposit and 
remittance. TOierc there are still no banks, as 
in the agricultural districts, the old money-bag 
system still prevails, a system 'wiiich may be 
termed plutocratic. For by it the possession of 
money is indi’^dduahsed and distributed slowly 
within contacted circles, while the joint-stock 
banking system is democratic, collecting and 
distributing impartially from and to a large 
portion of the whole of India. Under the old 
system, if high rates of interest or some fancied 
form of security were not available, the money¬ 
lender would sit tight on his money-bags. At 
times he would be advised by liis Jogi or Sunyasi, 
or holy ascetic, that it was an unpropitious 
time to invest. Some persons, especially large 
zemindars, believed it added to their impor¬ 
tance and popularity to display huge piles of 
money-bags on rent days and festive occasions. 
One way and another, before the introduction 
of the joint-stock banking system, the total 
amoxmt of currency lying idle must have often 
exceeded Rs. 50 crores, or five hundred million 
rupees (i£33,000,000). 

" For holding or hoarding purposes coin and 

' bullion were preferred, and it can therefore be 

» easily understood how much time and trouble 

.; ' , it took to count and weigh them when they were 
being taken in to the hoard, and how slow and 
bborious was the task of restoring them to 
' , ekculation; consequently, how extremely in¬ 

elastic was the finance of trade, and how the 
. . V system encouraged—and still encourages, where 

it is continued—organised bands of dacoits or 
' ^ armed robbers. 

With regard to set-backs of confidence which 
^ have done so much to discourage London Gapi¬ 
ng. ia&ta h:om embarking in Indian enterprise, I 
11/ ycmld refer'you to the serious collapse of India’s 
^ tttedit pipduced in. 18^ by the extraneous 
^ Milnee .of the oes^Meto of the American Civil 
^ 'I\JMg3bihave^i|^t'mentions the Indian, 

^ of lS57i but'At ,was Wore, my time, 

was;. important," as trade 
up' to large- 


proportions by the constructimr of the Suez 
Canal, and the extension of Indian railways. 

Still, notwithstanding the evidence of India’s 
subsequent prosperity, it is apparent that either 
distance or the more attractive gilding of mining 
ventures elsewhere, or Chilian nitrates or rubber, 
or humanitarian exaggeration, have in some 
way contributed towards raising the mirage of 
another mutiny on the Indian horizon. 

Though the temporary collapse of trade in 
1866 caused a set-back, the previous few years 
of unexampled though adventitious prosperity 
had opened the eyes of all concerned to the 
potentialities of India. The Indians of the 
Western Province were quick to grasp the situa¬ 
tion, and the great strides which have since been 
made in trade and industry in the Bombay 
Presidency have been largely due to the praise¬ 
worthy enterprise and business caiiacity of the 
Jewish, Bhattia and Parsi communities of 
Bombay and Guzerat. Indian enterprise in the 
Northern Provinces has also boon very marked 
of late years; but the larger iiicliistries of W'ool, 
cotton and leather manufactures in the North, 
of juto and cotton manufacture in Bengal, of 
tea cultivation in Assam, .Darjeeling, and, 
together with ooffoo in Southern India, of oil 
and coal-mining in Bengal and Burma, of gold- 
mining in Mysore, and tho largo fleets of coasting 
and river steamers were all initiated and are still 
for the most part supported by British money 
and control. 

The next set-back to India’s credit in London 
was the instability of the exchange between 
India and England. Up to the year 1870 
exchange seldom fell below Is. lOfZ. per rupee, 
the par being 25, Thereafter, commencing with 
the demonetisation of silver in Germany, the 
price of silver began to fall. By 1876 the gold 
value of the rupee had fallen to l5. 6(1^ in 1886 
to Is. 4^?., in 1890 to is. 2t?., and in 1893, about 
the time the mints were closed or a few months 
later, transactions were reported in the neigh¬ 
bourhood of Is, 0|<l, During these years tho 
United States made strenuous eflorbs to resist 
the fall of the metal which was so seriously 
affecting their own country, but the stops taken 
of buying up large quantities of silver had only 
the efiect of disclosing supplies more than equal 
to the demand, and greater collapse ensued as 
soon as their buying ceased. The wide and 
violent fluctuation in the sterling rate of the 
rupee affected trade in India, by making it mote 
subservient to exchange than responsive to 
supply ,aM.demand; it-restrained sterling 
capital from flolving, to India owing to thQ 
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prospect of redemption at a loss'; and it made 
the fiscal policy of the Indian Government the 
isport of the elements. The remedy of closing 
the mints, and subsequent legislation upholding 
the value of the rupee at l5. 4d,, has been com¬ 
pletely successful, and owes its organisation in 
;a large measure to the able and masterly 
;advooacy of an Indian banker, the late Mr. 
A. M. Lindsay, of the Bank of Bengal. 

The complete success of the reformed system 
<of Indian currency was triumphantly proved 
■during the crisis of 1907-8, and there is no 
longer any reason why fear of instability should 
ideter the flow of sterling capital to India. 

The third set-back was the Boer War. Why it 
rshould have been so is unexplainable, but there 
is the fact that while money was poured like 
water on to dust-heaps in Rhodesia, not only 
was Indian enterprise neglected, but it was, and 
I believe still is, a common instruction from 
investors to London brokers to avoid even 
Indian Government sterling securities for private 
investment, notwithstanding the comparative 
steadiness of rupee-loan paper in India. 

This comparative steadiness is remarkable 
because the rupee loans issued in India since 
1896 have been subscribed to almost entirely 
by Indian investors, and must have totalled 
over Rs. 20 crores, and in addition, according 
to the returns of the Public Debt Office in 
(Calcutta, the holffings of rupee paper in London, 
which were represented as over Rs. 26 crores in 
1896, now stand as under Rs. 14 crores, and the 
holdings of Indian investors have thus been 
further increased by Rs. 12 to 13 crores. 

Now, when every cause of alarm engendered 
by previous circumstances should have been 
allayed, India is again set back by a catch- 
phrase derived from the headlines of newspapers. 

Unrest in India.” As a flare to distort the 
countenances of political adversaries such a 
phrase may be termed applicable, but if it is 
applied to the condition of India, and more 
especially to Indian trade and financial stability, 
there is no more tune in it than in a watchman’s 
whistle. 

It is sometimes said that the acts of violence 
and seditious propaganda of a few ill-balanced 


enjoyment. They have no ambition to go back 
to the days when famine was unrelieved, and 
when bands of freebooting sepoys spread over 
the land, looting as they went. The Indians are 
not fools. They are realising that however old 
and good a form of civilisation may have been it 
cannot stand still; that the world, linked up as 
it is now by rapid means of communication, 
cannot exist in sections; that they must join 
the universal throng or perish in solitude ; that 
saintliness and respect for custom are excellent 
qualities when opposed to immorality and un¬ 
cleanliness, but when opposed to honest and 
intelligent aspirations they exceed their mission. 
In aspiring to a larger share of government they 
are courting a democracy which could not 
endure amid the ancient forms of intense con- 
servatism, and in the evolution towards more 
liberal and, I may add, less selfish and cramped 
ideals, the progress of banking is having a 
powerful and practical educative influence. As 
Mr. John Bright said in one of his famous 
speeches: “ Is custom to be venerated because it 
is old, or ought we not rather to affirm with 
Cyprian that custom without truth is agedness 
of error ? ” 

These, Mr. Chairman and gentlemen, are the 
preliminaries which I have desired to place 
before you, and which, after demonstrating the 
progress of banking, I may advert to briefly 
again at the end of this paper as claiming for 
India a fair meed of confidence and credit, and 
for the banks a share in having had a corrective 
and stimulating influence for the general weal. 

Dealing now with the progress of banking, I 
will review shortly the history of the intro-' 
Auction of English banking into India. 

Until 1809 there were no chartered or joint- 
stock banks on modem lines in India, The 
mercantile houses acted as private bankers for 
Europeans, and the Indian shrofls conducted the 
trade finance. Indians universally kept each his 
own money in his own house. The first chartered 
bank was the Bank of Bengal, which received 
iU charter from the East India Company in 
1809. The Governor-General at that time was 
Lord Minto, the distinguished grandfather of the ^ 
Viceroy who has just retired, to enjoy, we may 


Indians are the result of western education. But hope, many years dE leisure and the well-merited 
what I am more sure of from my own expe- thanks of his countrymen after five years of 
rience of forty years in the East, spent mostly arduous and suce^sful work under unuSuai|j' 


in India, is that western education and associa¬ 
tion with western people have taught them 
much better thcfei they had realised before.** what 
pays,” and have tatight them ix) ap|u:eciate a 


diffictilt and almc^t exasperating droun^tanees^ * 
The fact that at least twelve new 
'Were hacdi^rated .undpr-'ito , 
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dining those five years is evidence of the confi¬ 
dence reposed in Lord Minto’s administration,, 
as is also the fact that the so-called “unrest 
in India ” had no more effect upon local credit 
than it had upon his patience and unbiassed 
discretion. 

The first Bank of Bombay was established 
under a similar charter in 1840, and the Bank of 
Madras in 1848. Under the early charters the 
Government was a shareholder to the extent of 
about one-tenth of the capital. The banks were 
authorised to issue notes against a proportion 
of Government securities lodged with the 
Accountant-General, and the Government exer¬ 
cised the right to nominate three oiBficials on the 
board of directors. The circulation of notes up 
to 1862 appears never to have exceeded Rs. 2 
crores in Bengal, Rs. IJ orores in Bombay, and 
Rs. 20 lacs in Madras. In 1862 the privilege of 
issue was withdrawn from the banks, and the 
note circulation from and after that year has 
been issued solely and exclusively by the 
Government. At first the banks, now known as 
the Presidency Banks, were employed as the 
departments of issue and payment of the 
Government currency notes; but in 1867, after 
the commercial crisis, the Government set up a 
separate currency office where the entire control 
of the note circulation and of the reserves held 
against the same is separately administered. The 
total active note circulation, according to recently- 
published statements, is about Rs. 53 crores as 
against Rs. 13 crores in 1890, and Rs. 9 crores 
in 1870. The reserve held by the currency oflice 
at the present time is Rs. 41 crores in coin and 
bullion, Rs. 10 crores in Indian Government 
securities, and the eq.uivalent of Rs. 2 crores in 
English Government securities. 

Statements of the circulation and the reserves 
■held are published weekly, and it is difficult to 


the right to nominate three members of the 
board of directors. 

Of the banks with sterling and dollar capital 
and head offices in London and China, there 
are now existing only four of those which 
were existing in 1870 and earlier, and only 
one now existing was added up to the end 
of 1909, since which one more has com¬ 
menced business. My progressive statement, 
presently to be shown, contains the figures of 
the first five banks only, and as regards deposits 
those in India only. Capitals and reserves are 
totalled in sterling and dollars, but, beyond 
showing a measure of prosperity, cannot be 
taken as money employed solely in India, as all 
the banks have branches in other countries. The 
deposits in India correctly or approximately 
show,‘so far as these banks are concerned, the 
growing popularity of banks as places of deposits 
in substitution for vaults and boles in the ground 
and other hiding-places. These banks have now 
thirty-two branches in India. 

Forty years ago there was only one Continental 
or foreign bank represented by branch establish¬ 
ments in British India, now there are five. I 
have not included these in my progressive state¬ 
ments, as, although they do employ a consider¬ 
able amount of capital in the Indian trade, it is 
improbable that they have many rupee deposits. 

The Presidency banks had forty-six branches 
in 1870, thirty-eight in 1890, and fifty-three in 
3910. The banks incorporated in India other 
than the Presidency banks have, with few 
exceptions, been established during the last 
twenty years. There were two with two 
branches in 1870, five with sixteen branches in 
1890, and thirty-five with 220 branches in 1910. 
Of the last-named, sixteen had capitals of Rs. 5 
lacs and upwards, with 161 branches, and 
nineteen had capitals of less than Rs. 5 lacs, with 


csonceive a more perfect, more public, and more fifty-nine branches. I will now refer you to 
automatic system,, one which bears constant Appendix !. 

^vi^nce of redemption at call, and which con- The figures of this appendix are of banks now 
tracts and expands exactly according to,the existing; nearly all have been kindly supplied 


t rB<|uiremenis of tbe community, no more and 
330leSS. 

; , ' Aboul the same time—^that is, in 1867—the 
, Government ceased to be a shareholder, and in 
Jm of. privifeg^ withdrawn the new charters 
S " wntair^d ^an undertaking on the part of the 

Presidency Banks 
balaiw^'m-cash from liye,-civil’ 
,the banis. as a 


thei nmna^effient of 
of thk. sup- 
l^pmedf^and atill retains. 


to me by the banks themselves, and the others 
come from the India Office library, and should, 
therefore, be approximately correct. Numerous 
small banks may have been omitted, but 
none, I believe, whose figures would materially 
-alter" the result. Also it must be brought to 
notice that, a few banks and banking.concerns 
. which held considerable deposits failed or closed 
between 1870 ..and 18^0, and between 1890 and 
1910. The actual increase in deposits between 
18*70:. ai|d 18^ was probably less thamia shown 
in- the appendix,,, as there ^ was oonsiderahle 
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distrust occasioned by the continual fall in 
exchange during that period, and probably most 
of the deposits recovered from failed banks which 
are not included in the total of 1870 were re¬ 
mitted to England. Since 1890, and especially 
since 1900, I think it may be assumed that the 
deposits of banks which have closed business 
have, for the most part, been transferred to 
other banks, but even if we were to take deposits 
in 1890 as Rs, 1 crore more on account of banks 
which have closed, and whose figures are not 
shown in this appendix, it would still leave a 
colossal proportion of increase in 1910. 

I have included in my Appendix L, Table B, 
foreign trade, and Table G, railways and canals, 
in order to show the concurrent progress in trade, 
in the means of communication, and in the aid 
to agriculture. The coasting trade, of which I 
have not given the figures, has increased from 
about Rs. 12 crores to about Rs, 50 crores 
during the period under review. 

About thirteen years ago, and always before 
that time, the circulation of money in the chief 
cities of export did not keep pace with the 
advance of trade, industry and railway extension. 
At the end of 1897 the rate of interest in the 
Presidency towns jumped from 5 to 9 per cent, 
within a month, rose to 12 per cent, in February, 
1898, and did not fall below 7 per cent. tiU 
July. The rains of 1896 had failed and caused 
famine in 1897, and consequently the ware¬ 
houses in the Presidency towns overflowed, 
necessitating large advances from banks and 
others. There was not sufficient money in 
the Presidency towns to finance the produce 
which arrived after the succeeding good autumn 
harvests, and this insufficiency of money did not 
arise because money was not in the country, but 
because there was no machinery for moving it 
when wanted from the interior to the Presidency 
towns. In this connection, and as explaining 
the meaning I wish to convey in the figures of 
the appendix before you, I take the liberty to 
quote an extract from an article which I 
contributed to Capital, the leading financial 
paper of Calcutta^ in 1900 or 1901. 

What we want is a gauge to the financial 
capabilities of India, both for the successful 
enterprise of trade, industry and agriculture, 
and for the true eeoi^omy of Government 
^ administration. I have no hesitation in asserting 
that no truer gauge can be obtained than by the 
extension of the joint-stook banking system. 

Railways and canals . • . have goi^ 
ahead . , . steamers w mcreasing 








marked in the extension of tea and jute culti¬ 
vation, and in all kinds of agricultural produce. 
Manufacturing industries have sprung up in all 
parts of India, and coal-mining has advanced 
wdth rapid strides. 

The only motive power which has not kept 
pace with the general progress of the country 
is the most important and, up to the present 
time, the most neglected. I refer to the ma¬ 
chinery for attracting, economising, and dis¬ 
tributing credit and money. 

“ That this' factor has been neglected is 
apparent in the dearth of working capital. 
Hardly is there an industrial concern in India 
which is not frequently hampered by want of 
working capital. Hardly ever does a busy 
export season occur without finding the Presi- 
denGj towns bare of loanable funds. The coast¬ 
ing and internal trade is chronically brought 
to a standstill from want of discounting facilities, 
and even municipal, port trust, and Government 
loan securities are occasionally unmarketable. 

“ All this has been recognised for some time 
past, and has seemed to point to a deficiency of 
capital in a poor country. The Government of 
India conceived that the best way of mtroducing 
capital would be a State bank with large capital.’ 
Obviously, however, the first thing to do is to 
exploit the capital within the country before 
resorting to the more expensive and less efficient 
method of borrowing from abroad. The best- 
known method of exploiting capital is by the 
extension of the joint-stock banking system, 
because it is only by this system that capital can 
be automatically concentrated and distributed. 
That the joint-stock banking system extends 
over a very contracted area in India is evident 
from the small aggregate amount of deposits 
held by the banks . . . This is, not, as is 
often supposed, due wholly, or even chiefly, to 
the hoarding habits of the native population, 
but it is largely due to the fact that there are 
not bank offices, branches or agencies situated 
within convenient reach of would-be depositor.” 

This extract shows whah heavy calls there 
were upon India, progressing in everything but 
financial facilities, and how the extension of 
banking was the obvious remedy. 

The appendix proves the correctness of the 
diagnosis by showing that the remedy has been 
adopted with extraordinary readiness in 
three Presidencies, and markedly in the 
I remember reoeiymg in I9Q3 a lettei; 
Punjabi,^ wh<;to. t id/not know:jf say' 
aft^.r©ajli]g;ia^:^^phlet (<)ne'th#i| 
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in future, but to open a deposit account. I 
think he may have been moved by what appeared 
upon the last page of the pamphlet, which I will 
exhibit to you. {See Appendix IV.) 

The total increase of deposits during the last 
twenty years has been not less than Rs. 50 
crores, and in addition the capital and reserves 
of local banks have increased over Rs. 6| crores. 
The inference may be drawn that a considerable 
part of this large sum of money thus put into 
circulation has come from hoards, or money 
privately stored, and I consider that this 
inference stands good even after allowing for the 
larger volume of sterling money now lying tem¬ 
porarily in India attracted by the effective 
working of the Currency Reform Act of 1893. 

The effect of the increase of banking capital 
and deposits in the interior has been the neces¬ 
sity to look to the Presidency cities for invest¬ 
ment, and consequently nearly all of these up- 
ooimtry banks have opened branches or agencies 
in the Presidency towns to employ a portion 
of their resources. In this way money which 
would remain idle for some months if left in the 
interior has been remitted to the Presidency 
towns, and has replenished the supply of money 
there, so that, notwithstanding the last two 
seasons of good harvests and large exports, the 
Government has not been called upon to coin 
any fresh rupees for over two years, and money 
in the Presidency towns has been at no time 
under strain. You cannot fail to realise what a 
great advance this is—finance cheapened and 
money flowing to the points of greatest pressure ; 
also money making money which formerly ran 
to waste through unemployment. 

This great progress is to my mind important, 
not only in regard to what has been accom¬ 
plished, but ,also as to what may still be accom- 
^ pHshed, and although I will not guarantee to 
Hve another twenty years in order to prove it, I 
, will venture on another diagnosis. 

i foresee that the banking progress, great and 
rapid as it has been, is only a commencement. 
The volume of deposits will increase in those 
, towns where banks have already been estab¬ 
lished, and will certainly be stimulated if some 
of the smaller hanks amalgamate with each 
o^r or with larger on^. You will see by the 
which mil how he shown to you, that there 
is jieniy of room for further extension. The 
towns at which taoks are establMied are under- 
InOd Wh^h ^on consider that the eleven, 

Itenis in libhdon alone have 
ia current 
and' aflow’ for the 


larger population and smaller individual wealth 
in India, as being, for the sake of comparison, a 
set-off one against the other, the only conclusion 
can be that banking in India, though showing 
signs of vigorous growth, is still in its swaddling 
clothes. 

The Marwari or Bania class, to whom I have 
already alluded, is one to which India is greatly 
indebted, more indeed than to any other class, 
for financing the agriculturists, and in moving 
produce from the growing to the consuming 
districts and distributing goods of all kinds all 
over the continent from our most northern 
frontiers to Cape Comorin. Banks are not in 
any way a hindrance to their trade; on the 
contrary, they must greatly assist them. The 
banks relieve them of much trouble and risk. 
Carrying about and secreting bags of rupees are 
no longer necessary when banks are handy. At 
present there are almost no banks in agricultural 
districts, but when they are established in the 
market towns of those districts, as they are 
certain to be sooner or later, both Marwaris and 
many others will find it convenient to make 
deposits and employ the banks for remittance. 
The general circulation will be very largely 
increased and facilitated when these districts 
are linked up with a system which will then 
become universal 

What may and should attract banks to agri¬ 
cultural districts is the growing popularity of 
co-operative credit societies. By advancing to 
these societies a fair interest would be obtained, 
and, as argued below, it should be an advantage 
to the Government to assure such advances 
against loss. I am entitled to speak about 
co-operative credit societies, because I had the 
honour to serve on the committee which framed 
the BiU, and I am therefore fully cognisant of 
the objects and reasons and all that these 
societies were hoped to effect. It was naturally 
some years before they could be explained and 
understood in more than a few districts. The 
stout, but by no means obstinate conservatism 
of the agriculturist had to be satisfied that the 
innovation was for his benefit. He had to gain 
confidence in his own powers to administer his 
own village finance; to rely upon himself and 
not upon the money-lender. The latest reports 
indicate that the systeih has now, so to speak, 

caught on,” and, if so, it is likely to spread 
all over the continent of India. Everything 
will depend upon the funds fortheomihg to give 
these sboieti^ a start, and in this I think joint- 
stock banks may find it profitable to take some 
share. I bejiTO that some advances hayfe-beeh 
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made by the Government, and others by 
syndicates of zemindars and wealthy tenants 
who are interested in the good cultivation of 
their lands. But such advances will cover a 
comparatively small number of societies, and if, 
as appears probable, further aid will be necessary, 
an inducement to joint-stock banks to come 
in would be offered if the Government could 
guarantee the advances. This should not be 
difficult, as every society is organised and after¬ 
wards conducted under Government supervision. 
Considering that in the aggregate considerable 
advances have, as I understand, been made 
direct by Government to these societies, and in 
the form of private loans to individual agricul¬ 
turists called “ tacoavi,” no greater risk would 
be nm by giving a guarantee to banks. Provin¬ 
cial expenditure would thereby be economised. 
The banks, by being encouraged to establish 
themselves in agricultural districts, would 
cheapen the finance for collecting and transport¬ 
ing produce and for importing necessities and 
luxuries, besides having, as elsewhere, an educa¬ 
tive and stimulating influence. 

My remarks have now portrayed the past and 
sketched the possible future progress of banking 
in India. Before concluding, I think I may 
usefuUy state what my experience and obser¬ 
vation suggest as steps needful to be taken to 
safeguard this progress from the perils to which 
a too hasty advance is liable to give birth. A 
common caution, which, though not always 
practised, is probably more respected in com¬ 
mercial than in political circles, is “ look before 
you leap.” In commerce and banking, Credit, 
with a capital C, is the great rojgulator. It has 
been said that Credit lives at No. 1 the World. 
If it is abused the abuser suffers. It is a solid, 
unchangeable and impartial standard of com¬ 
mercial soundness and thoroughness, and is 
impervious to the attacks of malcontents and 
the ignorance of popular clamour. Its veto 
cannot be disputed. 

Reverting to my suggestions, I think it may 
be desirable that the Government of India 
should consider the advisability of refusing to 
register banks with less than a minimum of 
paid-up capital. Some proportion should be 
fixed between the amoimt of capital (including 
reserves) and the amount of deposits. Deposits 
stand in relation to the public in much the same 
position as bank or Government currency notes, 
for which an adequate reserve is universally 
enforced. It would be very tmdesirable that the 
Government of India should enforce saiegitards 
means <^'an' inquisj^pal departmeilt^ 


there is no reason why an Act controlling joint- 
stock banks should not be passed. The Indian 
Companies Act of 1882, under which banks are 
classed promiscuously with other joiut-ss -ek 
companies, is, in many instances, unsuitable 
for modern banks. The nature of a bank’s busi¬ 
ness is, in some respects, the antithesis of that 
of other joint stock companies. The business of 
the former is to lend, of the latter to borrow; 
the one to grant and protect credit, the others 
to exploit it. One Act cannot be worded to 
conform to both classes of companies, and,. 
moreover, banks, as I have pointed out, need 
some special safeguarding clauses. 

In this connection another Act is required in 
India. The Indian Cpmpanies^ Act stipulates 
that all companies’ balance-sheets shall be 
certified by auditors, but no definition is given 
of the duties, responsibilities, and qualification 
of auditors. If banks are to be safeguarded by 
Act of Government for the protection of creditors 
and shareholders, the Government must either 
appoint its own inspectors to see that the Act 
is conformed to or must pass such an Act as 
will make professional auditors responsible, and 
clearly define their duties and responsibilities 
and the limit of their powers. Such auditors and 
no others should be qualified to certify banks’ 
and other companies’ balance-sheets. 

One more word about credit. Credit in Eng¬ 
land is a real living force, a standard around 
which no fuss is made, but none the less respected 
as the safest vehicle of finance. I am under the 
impression that Indians have the same respect 
for, and appreciation of, credit, and may be relied 
upon to conduct banking with discretion and 
with a strict regard for integrity. I add these 
remarks because we have so often seen a rise of 
banking contain unpleasant history. In some 
countries credit is extolled and set up like a 
marble statue, a thing of beauty without life. 
It is in such countries only that banking, enter¬ 
prise is dangerous. Credit may be said to be the 
religion of trade. It protects, but cannot be 
protected except by observance of its principles. 

Addenda. 

Since writing this paper I see from the Indian 
papers that the Upper India Chamber of Com¬ 
merce have made, some valuable suggestions for 
amending the Indian Companies Act of 1882, 
and recommend, in the interest of ah oonoemed, 
some amendments' in the Act to define h&e. 
clearly the limit and sphere of action of com¬ 
panies r^temd to 

,,fo^^sevm''neW;):ia|ito having b^n',r!6^la?ed 
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in 1908-9, with' paid-up capitals aggregating establishments which are registered annually as 
a little over Rs. 3,00,000, whereas I include in “ banks ” under the Indian Companies Act. 
my list only three banks established in those You will see from my list that the nineteen 
years with a total paid-up capital of slightly banks included as having capitals and reserves 
over Rs. I,o0,000. If, therefore, there have been of less than Rs. 5,00,000, have deposits oE 
forty-seven new banks opened, it means that Rs. 1,75,00,000 = £1,166,666, which, I think, 
forty-four of them have a total paid-up capital is too large a sum to be neglected. I suggest 
of a little over Rs. 1,50,000, or less than Rs. 4,000 also that the registering of small money- 
each, and it would appear, therefore, that the lending and pawnbroking establishments as 
registration of banks is subject to no limits as “ banks ” is a somewhat promiscuous exercise 
regards capital. of authority. 

In turriing to Appendix II., “ Statistics of These additional notes and remarks add force 
British India for 1908-9,” I find only sixteen local to the suggestions already put forward that some 
domiciled banks included, and of these two w^ere legislation is desirable to check the abuse of, and 
defunct. It is explained that all banks whose serve as a regulator for, a system which has an 
aggregate of capital and reserve are less than extensive influence for the good in every country 
Rs. 5,00,000 are excluded, and also the numerous in which the true principles of credit guide its 
small native money-lending and pawnbroking operation. 

APPENDIX I. 


Table A—Banks. 


Presidency Banks— 

1S70. 

1800. 

1910. 

Capital. 

Bs. 8,86,25,000 

3,50,00,000 

8,60,00,000 

Reserves. 

„ 25,57,000 

1,02,74,000 

8,17,50,000 

Deposits (excluding Government balances) 

„ 8,58,62,000 

9,24,28,000 

88,82,84,000 

Increase in Deposits. 

— 

n% 

294% 

Five Exchange Banks— 

Capital. 

^ ^62,351,000 

2,353,000 

2,899,000 

l $3,500,000 

7,600,000 

15,000,000 

Reserves . , . . - . 

"Deposits .. 

c £m,m ^ 

1 $700,000' 

Bs. 2,82,21,000 

670,000 

4,400,000 

7,11,76,000 

2,690,000 

29,500,060 

20,07,82,000 

Increase in Deposits. 


162% 

811% 

Sixteen Local Banks— 

Capital Rs, 5 lacs and upwards 

„ 9,50,000 

28,50,000 • 

2,64,16,000 

Reserves. 

„ 1,15,000 

11,42,000 

95,37,000 

Deposits. 

„ 17,61,000 

2,16,88,000 

19,22,89,000 

- Nineteen Local Banks— 

Capital less than Rs. 5 lacs .... 

jt ' 

— 

26,01,000 

Reserves .. 

>» 

— 

. 8,41,000 

Deposits . . .. 

a 

— 

1,74,98,000 

Total Deposits, Local Banks . . . 

„ 17,61,000 

2,15,88,000 

20,97,87,000 

. Increase / . . ' . . . - 


1,126% 

11,770% 

ToW from Premdehey 

< m representing the 

v;;a ^Depoi^^^cpairBmks'' , , ■ 

„ S,92,S^OOO!. \ 

15,43,79,000 . 

.68,60,09*000 

Ifer* ■■■ ■ • ■ • ■ 

■ • - j 1 

: 78% 

61^ 
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APPENDIX L-rCo^itintied. 


Table B—Foreign Trade. 

Exports— 1869-70. 1889-90. 1909-10. 

Merchandise.Bs. 54,89,10,000 1,03,46,04,000 1,87,72,00,000 

Treasure . . : . •.. 1,72,14,000 1,90,63,000 6,39,90,000 

Total. „ 56,61,24,000 1,05,36,67,000 1,94,11,90,000 

Increase. — 86% ' 244% 

Imports— 

Merchandise.Bs. 33,17,39,000 69,19,75,000 1,17,05,00,000 

Treasure. „ 11,61,89,000 17,45,95,000 37,42,00,000 

Total. „ 44,79,28,000 86,65,70,000 1,54,47,00,000 

Increase. — 93% 245% 

Table C—-Bailways and Canals. 

Bailways— 1869-70. 1889-90. 1908-09. ^ 

Mileage. 4,771 16,104 30,983 

Increase. — 237% 547% 

Canals— 

Acres irrigated.— 9,171,211 16,425,527 

Increase . ,.— — 79% 
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APPENDIX ll.--contmuecl. 

List of Banks Eefbered to in this Paper. 


Presidency Banks. 

Date 


No. of Branches. 

Xame of Bank. 

Established. 

1870. 

1890. 1910. 

Bank of Bengal. 

.1809 

20 

. 16 23 

Bank of Bombay. 

. 1868' 

10 

7 13 

Bank of Madras ....... 

.1843 

16 

15 17* 


53 

-1 


* Including one in Ceylon. 

Exchange Banks with Head Offices in London and China— 

Date 

52 

No. of Branches in 

Name of Bank. 

Established. 

■India in 1910. 

Chartered Bank of India, Australia and China . . . , 

. 1853 

6 

Delhi and London Bank, Ltd. 

. 1844 

4 

Hongkong and Shanghai Banking Corporation . . . . 

. 1866 

3 

Mercantile Bank of India, Ltd. 

. 1893 

6 

National Bank of India, Ltd. 

. 1863 

13 


Local Banks registered under the Indian Companies Act having Capitals and Reserves of 

more than Rs. 5 lacs— 

Date 


No. of 

Name of Bank. 

Established. 

Head Oitice. 

Branches. 

Allahabad Bank, Ltd. . . ..- 

. 1865 

Allahabad 

17 

Alliance Bank of Simla, Ltd. 

. 1874 

Simla 

8 

Bank of Burma, Ltd. ........ 

. 1904 

Rangoon 

3 

Bank of India, Ltd.. . 

. 1906 

Bombay 

0 

Bank of Rangoon, Ltd. 

. 1905 

Rangoon 

1 

Bank of Upper India, Ltd. . . . . 

. 1862 

Meerut 

11 

Bengal National Bank, Ltd. 

. 1907 

Calcutta 

0 

Bombay Merchants’ Bank, Ltd. 

. 1907 

Bombay 

5 

Indian Bank, Ltd. 

. 1906 

Madras 

0 

Indian Specie Bank, Ltd. 

. 1906 . 

Bombay 

16 

Kaycohta Trading and Banldng Corporation . 

. 1899 

G-orakhpur 

7 

Ondh Commercial Bank, Ltd. 

. 1882 

Fyzabad 

2 

People’s Bank of India, Ltd. 

. 1900 

Lahore 

54 

Punjab Co-operative Bank, Ltd. .... 

. 1905 

Amritsar 

8 

Punjab Banking Co,, Ltd.. 

. 1890 

Lahore 

18 

Punjab National Bank, Ltd. 

. 1895 

Lahore 

16 

16 Banks. 



. . 161 

Local Banks registered under the Indian Companies Act haying Capitals and 

Reserves less 

than Bs. 5 lacs— 

Date 


No. of 

Name of Bank, 

Established. 

Head Office. 

.Branches. 

Allahabad Banking and Trading Co., Ltd. 

. 1891 

Allahabad 

0 

Ajodhia Bank, Ltd. 

. 1894 

Fyzabad 

0 

Amritsar Bank, Ltd. 

. 1904 ' 

Lahore 

10 

Benares Bank, Ltd. ........ 

. 1904 

Benares 

1 

Bhargara Commercial Bank, Ltd. 

. 1892 

Jubbulpore 

1 

Bank of Multan, Ltd.. , 

. 1907 

Multan 

3 

Bhowanipore Banking Co., Ltd. 

. 1896 

Calcutta 

0 

Co-operative Hindustan Bank, Ltd. . . 

. 1908 

Calcutta 

0 

Deccan Bank, Ltd.. . . 

. 1901 

Poona 

0 

Boaba Bank» Ltd..- , . . 

. 1908 . 

Amritsar 

6 

OoraklipTtr Bank, Ltd. . . ... .' . 

. 1895 . > 

* (Jorakhpur 

2 

Hindustan j Bank, Ltd. . . . . . . . 

. 1904 . 

Mhitan 

19 

Kashmiri Bank, Ltd.. 

. 1882 ' 

/ Fyzabad 

0 
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APPENDIX continued. 


Local Banks registered under the Indian Companies Act. having 

Capitals . and 

Eeserves less 

than Bs. 5 lacs {continued )— 

Date 

No. of 


Established, 

Head Office. 

Branches. 

Lahore Bank, Ltd. 

. . 1906 

Lahore 

3 

Marwar Bank, Ltd.. . 

. . 1906 

Hissar 

5 

National Bank of Upper India, Ltd. . 

. . 1908 

Lucknow 

0 

Orient Bank of India, Ltd. 

. . • 1907 

Lahore 

• 4 

Punjab and Sind Bank, Ltd. 

. . 1908 

Amritsar 

2 

Union Bank of India, Ltd. 

. . 1898 

Delhi 

3 

19 Banks. 



. . 59 


Foreign Banks having Branches in India— 

Deutsch-Asiatisch Bank. Bombay and Calcutta 

Comptoir National D’Esccmpte de Paris ..Bombay 

International Banking Corporation of New York.Bombay and Calcutta 

' Netherlands Bank.Eangoon 

Yokohama Specie Bank. Bombay 

APPENDIX III. 


List or Towns supplied with Banks, 


Abbotabad. 

Cochin. 

Jhelum. 

Negapatam. 

Agra. 

Coconada. 

Jodhpur. 

Ootacamund. 

Ahmedabad, 

Dacca. 

JuUundur. 

Patiala. 

Ajmere. 

Dalhousie. 

Kapurtala. 

Patna, 

Akola. 

Darjeeling. 

Karaolii. 

Peshawar. 

Akyab. 

Dehra Dun. 

Karnal. 

Phagwara. 

Allahabad. 

Delhi. 

Kasur. 

Poona. 

AUeppy. 

Dera Ghazi Khan. 

Kohat, 

Quetta. 

Ambala, 

Dera Ismael Khan. 

Kolhapur, 

Rajanpur. 

Amraoti. 

Ferozepur. 

Lahore. 

Rajkor. 

Amritsar. 

Fyzabad. 

Larkana. 

Rangoon. 

AiTah. 

Gaya. 

Lucknow. . 

Rawal Pindi. 

Azamgarh. 

Ghazipur. 

Ludhiana. 

Saharanpur. 

Bahawalpur. 

Gonda. 

Lyallpur. 

Bakkar. 

Bangalore. 

Gorakhpur. 

Madras. 

Sarodha. 

Bannu. 

Gujranwala. 

Mandalay. 

Secunderabad. 

BareiUy, 

Gurdaspur. 

Mangalore. 

Serajganj. 

Baroda. 

Gurgaon. 

IVIasulipatam. 

Shikarpur. 

Bassein. 

Guzerat. 

Mattra. 

Sholapur. 

Basti. 

Gwalior. 

Meerut. 

Shujabad, 

Batala. 

Hafizabad. 

Mianwali. 

Sialkot. 

Benares. 

Hathras. 

Montgomery. 

Simla. - 

Bhamagar. 

Hissar. 

Moradabad. 

Sirsa. 

Bhera* 

Hoshiarpur. 

Moulmein, 

Sitapur. 

Bimlipatam. 

Hyderabad (Deccan). 

MozufEatgarh. 

Srinagar. 

Bombay. 

Hyderabad (Sind). 

Mozuffema^ar. 

Surat. 

Broach. 

Indore. 

Mozufferpur. 

Talnjore. J: 

Calcutta. 

Jabalpur, 

Multan. 


Oahcut, 

Jaijon. 

Murree, 

Taran Tarn, 

Gampbellpur, 

Jalgaon. 

Mussoorii . jo 

Tehicjierry, 

Cawnpore, 

. Jalpaaguri. 

.... NagpupCi, , 

, ^Tutfeor^.,^^_ 

Chakwal. ,.' ; 

L Jammu* . : 


u;: 

Chandausi. . \ . 

;-Jaunpur^',,, i'l 



Chittagong. 
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APPENDIX IV. 


Reasons why Everyone Should 

1. If money is kept in a private house it 
attracts thieves- If thieves come to take money 
they may take lives as weU. 

2. If money is kept in a house or in a hole in 
the ground, the possessor earns no interest. On 
all money deposited with banks a depositor 
receives interest which is paid half-yearly. 

3. Money deposited in banks is more readily 
available, and gives the owner less trouble than 
money kept in a house or buried ; because if he 
wants to make a payment, instead of opening 
boxes and counting coins and notes, he writes a 
cheque and the bank takes all the trouble for 
him. Similarlyi if a depositor receives payment 
by a cheque, instead of going a journey and col¬ 
lecting the money himself, he sends the cheque 


Deposit their Savings in Banks. 
to his banker, who saves him the trouble with¬ 
out charge. 

4. Keeping money on deposit with a bank 
costs nothing, but, on the contrary, yields a 
bi-annual return. Money kept in a house or 
buried costs much time and trouble, and if 
strong rooms or vaults are built, or iron safes 
purchased, the expense is considerable. 

5. If the custom of depositing savings with 
banks were generally adopted by natives of 
India, I calculate that they would in the 
aggregate be richer by about Rs. 1 crore per 
a.r>rmtn. This is Computing deposits at an average 
of R. 1 per head only, and allowing for an average 
return of interest at 3 per cent. 


DISCUSSION. 

The Chairman, in opening the discussion, said 
the paper was a most interesting and suggestive 
one. His own experience of Indian banking was 
limited, and only derived from observation in this 
country, while his knowledge of India was due to 
five years’ work at the India Office. The pleasure 
of visiting the country had so far been denied to him. 

The paper was divided into two parts, the first 
dealing with the question of Indian credit generally 
and the position of that credit in this country, and 
the second devoted to the question of banking. 
The author had alluded to a set-back in Indian 
credit in London, and had referred to the oppor¬ 
tunities afiorded by India for the investment of 
British capital, being of opinion that those 
opportunities were not taken advantage of to their 
full extent. He did not altogether agree with 
Mr. Murray that there had been snch a set-back in 
Indian credit. The price of India stock no doubt 
had fallen considerably, like all other gilt-edge 
securities, but he did not think the price of Indian 
sterling Stock had fallen more in proportion than 
that of British Consols. If there had been a 
set-back in credit it was due to many causes 
which afiected securities generally, and not those 
of India alone. He did not think personally that 
the unrest, of vrhioh the newspapers had made the 
most, had affected the minds of investors to any 
great extent. In order to develop the resources of 
the country the Grovernment had had to borrow 
very freely during the last few years, and the 
proceeds of those loans had been devoted to a great 
extent to the eonstmotiqn of railways, but the 
loans had been well taken up by the British public, 
and were held not for the purpose of speculation 
but for investment, pe had no doubt'that in any 
future the of India ihight make, 

there would be pl^ty ^ capital found for Indian 


enterprise, as long as the public was satisfied that 
the loans were really used for the construction 
of railways and the development of the country.. 
With regard to the opportunities for investment in 
oordmercial directions, he did not think they had 
been offered to the public to such a large extent as 
they might have been, He did not 
having seen a prospfclms,,^ Indian industrial 
undertakings. It ffiight be the duty of the bankers 
themselves, if they wished to foster such enterprise, 
to bring it before the public in a proper way, and 
he had no doubt then that the capital would be 
forthcoming. The fixed price of the rupee, which 
he was glad to say had withstood the hard and 
difficult times of two or three years ago and proved 
its stability, would also tend to move capital into 
India provided that opportunities were given. There 
had not been a fair chance yet, because, owing 
to the conditions, of the money market, due to the 
Boer War and other causes, the value of money on 
this side had often been higher than the value of 
money in India, and naturally money had remained 
in this country instead of being invested in the 
East. Given another set of conditions and a return 
to cheaper money, he thought money would flow 
into India. As to the progress of banking generally, 
the author had pointed out the great progress that 
had taken place and the advantages ofiered to the 
trade of the country. He should like to have 
asked the author many questions on the matter 
if time had permitted answers to be given. For 
instance, he should like to, have known something 
about the relations subsisting between the exchange 
banks and the Fresidency banks; whether the 
Presidency banks acted in the same way as the 
Bank of England did ,towards the other joint-stock 
banks in this country; whether they kept balances 
with the Presidency banks, and also what their 
own rules as to the conduct of business were.j and 
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whether they kept a fixed proportion of cash against . 
their deposits. The difierence between British 
banking in India and native banking also he 
should like to hear explained; to know whether 
the* native banks were conducted on difierent 
principles and what the distinction was between 
the two, if there was any distinction at all. He 
was particularly struck with the success of the 
banks. The management being in India and the 
boards in London implied that a great deal of 
initiative and responsibility were in the hands of 
those to whom the institutions were entrusted. 
He thought it was a good system that the responsi¬ 
bility should rest on the executive officer, with 
a supervising board behind him. It developed 
strength and independence of character, and that 
capability of dealing with difficulties which marked 
the very highest qualities of mind. He believed that 
the Indian bankers were some of the best bankers 
ever seen. It was only another development of 
the administration of the country generally, an 
administration in the hands of responsible officers, 
unfettered but responsible to their superiors. 
While the author had spoken of the success of 
the banks, it should be remembered that the success 
had not been always unchecked, and one would 
like to hear of the disasters and the causes that 
brought them about; for instance, what really led 
to the downfall of the Oriental Bank, one of the 
most powerful institutions existing at one time. A. 
good deal had been heard of the cry that India was 
short of capital, and that might be true. It was 
a cry he always liked to hear. He was always 
delighted when he heard there was a great deal of 
congestion on the railways, because where there 
was congestion there was business, and where there 
was business there was always a cry for fresh 
capital. That was what had taken place, and what 
he hoped would take place in the future. The 
author had said that banking in India was only 
just beginning; he quite agreed with him, in fact 
he believed that the trade of India generally, and 
the welfare of the country, was only in its infancy. 
Given a period of rest and freedom from political 
agitation both in India and at home, he felt 
confident that,- with the development of the rail¬ 
ways, with the benefits bestowed by irrigation, with 
the care of the Government for the well-being 
of all classes, the commercial development and 
prosperity in the next ten to twenty years would 
be such as was almost undreamed of at the present 
time. ' He believed the possibilities of the develop¬ 
ment of India were as great as, if not greater than, 
those of any of the British colonies, all of which 
gave such great promise for the future, • 

Mr. H. M. Ross did not think the author had 
exaggerated the importance to India of the ex¬ 
tension, of banking, and there was ample scope for 
the employment both of the gold , capital of this 
country and of the funds which -the imnks would 
be able to cotnmand locally,^ Apart- from the un¬ 
rest- questionr—whioh )be agreed m regardi^Jg* i# a 
/ ta^p^t no doubt. 


employment of gold capital in India would depend 
upon the maintenance of the gold standard, the 
establishment of which had placed the trade and 
the banking of India upon a new and secure 
footing. The author’s residence in India embraced 
a period before and after the change of standard, 
and his experience of a banker’s anxieties in the 
early part of that period must still he fresh in his 
memory. For his own part,-he should never for¬ 
get the troubles of a merchant at the time when, 
as Mr. Murray so aptly expressed it, the violent 
fluctuations in the sterling rate of the rupee made 
trade in India more subservient to exchange than 
responsive to supply and demand. The progress 
and prosperity of banking in India had been extra¬ 
ordinary. About the time of the closure of the 
mints the £20 paid-up shares of the Chartered 
Bank of India, then established for forty years, 
stood at £18; fourteen years after the closure, in ^ 
1907, the shares were sold as high as £70. The 
National Bank of India had in the past few years 
distributed in the shape of bonus-shares to its 
shareholders a sum equivalent to 60 per cent, of its 
original share capital, and at the same time had 
paid handsome dividends year, by year. With such 
remarkable results it. seemed very strange that 
the great significance of the proposed change of - 
standard of banking in India was not at first 
appreciated by bankers themselves. With one or 
two exceptions they lent little or no countenance 
to the agitation for the closure of the mints. Of 
course the first essential of sound hanking was 
prudence, and a hanker who was likewise an 
agitator was no doubt a dangerous man. The 
author had hazarded a prediction with regard to 
the future of banking in India which the Chairman 
had thoroughly endorsed. Banking in India would 
increase enormously with the development of the 
vast natural resources of the country, and in such 
a development banking would play its part. The 
extension of banking in India would be materially 
assisted by facilities for obtaining funds in the 
cheapest market, and that at times would mean 
the English market. This necessitated the absolute 
maintenance above all doubt and suspicion of the 
gold standard. None, he thought, were more 
conscious of the vital importance to India of the 
maintenance of the gold standard than Sir Felix 
Schuster and his colleagues on the Council of 
India, and it was with the utmost confidence that 
responsibility mi^. be left to them for the 
maintenance of that standard. The author had 
mentioned an alternative to the employment of 
gold capital by making local hoards and resources 
available by an extended system of banking. In a 
letter appealing in the Times about two years ago, 
and endorsed by the paper in a leading article; his 
friend Sir Ernest Cable, of Calcutta, urged the , 
desirability of useMly employing the vast hidden 
wealth of India. did not know that it vfas; 
ebonomioally correot. to. apeak of 
metals as they could he exohai^^for 

l^»'yeai^;&d'ia had been ' 
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banking," ms taking more than ever before. Oi 
late years the net imports of treasure had averaged 
over twenty millions sterling. That might he a 
proof of increased prosperity, hut it was also a 
proof that vast numbers of the population of India 
still knew no better method of disposing of their 
savings than by investing them in gold and silver. 
He had read lately in a circular of a London 
bullion dealer that precious metals were a necessity 
in India, not a luxury. But they were a necessity 
just because of the ignorance of the population, 
and that ignorance banking might do something 
to correct. A good deal had been heard about the 
drain of wealth from India, but in his opinion the 
real drain of wealth from India lay in the fact that 
year by year she parted with large q^uautities of 
her valuable products in exchange for a mass of 
metal of which she made no use. It was, how¬ 
ever, a matter for thankfulness that there was 
no chance of the inborn habits of the natives of 
India being changed very .suddenly. If, in the 
course of a few years, they reversed the practice of 
centuries, by ceasing to import the precious metals 
and throwing large quantities of past accumula¬ 
tions on the market, it would certainly be very 

. unwelcome, because there would be no knowing to 
what depths of depreciation, the precious metals 
might go. The maxim, “look before you leap,” 
quoted by the author at the conclusion of his paper 
would be an admirable maxim for the Government 
of India to consider when it had before it a Bill 
for giving a guarantee to joint-stock banks for 
lending their funds to agriculturists. 

Sir Iambs Wilson, K.O.S.I., said he had not 
much knowledge of joint-stock hanking, but he had 
had occasion to study the question of banking in 
India from the point of view of the. agriculturists, 
and had often to consider how best to supply the 
agriculturists with the capital required to carry on 
agricultural operations. In the Punjab the ordinary 
rate of interest that had to be paid by a small 
peasant for petty loans to enable him to tide over 
a bad season or sow his grain was something like 
^ per cent, per annum, and in some other parts of 
India it was reported by responsible officials that 
something like 37 per cent, per annum was the 
usual rate of interest paid by the peasant for 
petty loans. In other parts of India it was a good 
deal less. In Guzerat the agriculturist could often 
borrow for 10 or 12 per cent. A..very large pro¬ 
portion of the agrioulturists required to borrow 
naoney to carry on their work, and. a high rate -of 
interest was a tremendous burden on the prosperity 
ol the small hold^. In.the Punjab there wete 
something like one and a half .millions of ;meit 
pwning righ:^ in the land and cultivating , the 
themselves, and he had, roughly 
^ount qf ■ money ^ which they hkd..iio’' ', 

; yeaa^'hi the Punjab.alona 
mlllkgps'sfcerlmgA 

Ia./’ ' ' V 


sterling every year and pay 15 or 20 per cent, 
interest upon it. Those figures lent support to the 
author’s prognostication.that banking in India was 
still in its infancy, notwithstanding the wonderful 
progress already made. With regard to the amount 
of capital available in India to finance not only 
agriculturists, but all industrial and commercial 
businesses, he had seen estimates of the amount of 
gold and silver collected by the Indians and hoarded 
within the last 100 years, and he thought he was 
within the mark in saying that there must be 400 
millions sterling of gold and silver either used in 
the form of ornaments or for currency, including 200 
millions of gold and silver hoarded away. If the 
people could only he persuaded to lend the money 
instead of burying it in the ground, that gold and 
silver alone would probably be" enough to finance 
all that India required without any help from out¬ 
side at all. There were indications that the Indians 
were becoming more ready to trust their money to 
other people. As the author had pointed out, the 
money invested in Indian stock had increased con¬ 
siderably within the last ten years, and there was 
also an increase in the circulation of currency 
notes, which meant that people were more ready 
to take as money a bit of paper signed by the 
Government. There was no fear, however, of the 
whole population of India suddenly throwing 100 
millions of gold and silver on the world’s market— 
it would be a gradual process. He would like to 
see also a development of the hanking system, which 
meant an extension of credit. He was glad to see 
that the number of small joint-stock banks was 
increasing and that the Punjab took the lead iii the 
matter. He had been watching the growth of the 
small joint-stock banks in the Punjab, which were 
mostly managed by Indians, and there was a great 
danger that men who were not capable of managing 
a bank would start them and that credit would 
suffer by the bursting up of small hanks. He 
agreed it was time the Government took steps 
to save the shareholders and depositors, and 
even the directors themselves, from the con¬ 
sequences of ignorance. Perhaps thd best plari 
would be to lay down a limit that the deposits’ 
must not exceed so many times* the amount 
of the paid-up capital; and also there should be 
a law to the effect that no bank with a paid-up 
capital of less than a lac should go on without a 
compulsory Government audit. It'was not neces¬ 
sary tq apply a-compulsory Government audit to 
the well-established large banks, but the small 
banks-should be looked after in that way. The 
author and he had had the advantage of serving on 
the committee vflieh first drafted the Oo-<^ 0 rative 
Credit Societies Act, and he himself had been able 
mce;.ta, do something to foster the movement. 
H© was chairman of the first meeting o| registrars 
credit societies and had had also 
alter the actual working of the societies 
Pnn|ah,v. ^ hq rejoiced to - see how very 
rapidly ‘the was growing in It 

had, to be-an enotmous 

success and €^ .g^^ ^li4vanta^ the small peasant 
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proprietors. Although the Act was only passed 
about six years ago, there were already 2,000 co¬ 
operative credit societies in working order with 
200,000 members. They were managed by the 
people themselves. That movement could not 
have gone on without assistance from the 
Government, and the chief assistance was 
rendered through the registrar, who was a Govern¬ 
ment officer, and mainly through a free audit. 
Every little society had to send in its accounts to 
the registrar, and he or one of his staff visited the 
village and went through the books and checked 
the whole of the work of the bank. The con¬ 
sequence was that not one of the societies had 
failed in such a way as to cause loss to anybody. 
In the Punjab the society generally lent to their 
members chiefly for productive purposes at some¬ 
thing like 9 per cent., whereas the village money¬ 
lender used to charge 20 per cent, or more. Each 
man was interested in seeing that the borrower, 
his fellow-member and neighbour, paid up, and 
there had been very few bad debts. The move¬ 
ment promised to have a very excellent effect in 
supplying capital at a low rate of interest to the 
small village communities. The joint-stock banks 
could undoubtedly help in that direction by lending 
money to the co-operative societies, and one of the 
joint-stock banks in the Punjab said they were 
willing to advance a considerable sum at 6 per 
-cent, to any society the registrar thought might 
safely be entrusted with the money without any 
guarantee from Government. He was very much 
in favour of co-operative societies, but much 
opposed to any suggestion that the Government 
should guarantee advances, because that would 
destroy the whole principle of the movement, 
which was to encourage thrift and good manage¬ 
ment and honesty amongst the people. 

The Chaikman, in moving a vote of thanks to 
the author, said that one point of difference 
between them was that Mr, Murray said it was 
the business of companies to borrow and the 
business of banks to lend. It was, however, too 
often forgotten that, of all borrowers, banks were 
the greatest. A bank's, business was to bo'rrow 
first in the shape of deposits and then to lend, and 
it could only lend as long as it borrowed. In any 
legislation that was attempted—he did not believe 
in very much legislation on banking matters—^it 
had to be borne in mihd that the very essence 
of a bank’s business was to borrow money from 
the public in the first place. With regard to 
registration and audits, one of the great objections 
to a Government audit was the creation of a false 
feeling of security. A Government audit might 
be very useful in detecting mischief, but it should 
not create a feeling in the minds of the public- that, 
because an institution had had the benefit, of \ 
Government or official audit, all was well. An 
audit was extremely valuable; but it could not be 
taken to guarantee the ab^hte safety and 
being bf any xnatitutidh. Therefore, if 
. .ment inspection Mplied mone'’than‘ ■ 


speaking, everything was in order' and fairly pro¬ 
perly kept, as far as the books showed, there would 
he a great danger in such a step. The public had 
to learn to distinguish between banks and banks, 
and between institutions that were well managed 
and those badly managed, and they had to trust 
those who were in charge of them. 

Sir WilliamLee-Warnee, G.C.S.I.,in seconding 
the motion, said the guarantee the Government 
could give was for the maintenance of peace within 
and without India, the guarantee of justice, and a 
guarantee not to meddle with other people’s 
business. He trusted those were the only three 
guarantees the Government would give either to 
co-operative banks or any other banks, or any 
business private or otherwise. He had felt con¬ 
siderably cheered by the paper that had been 
read, because he felt there was a great scope for 
development in India. He believed the longer the 
British were in that country the more hoarding 
of gold and silver there would be, but that hoard 
would take new directions, e.g., pictures, fine 
buildings, etc. He also washed to thank the 
Chairman for coming at a great sacrifice of his 
time, to preside over the meeting, and he could 
assure Sir Felix Schuster that he would have 
even a heartier welcome the next time he came. 

The motion was carried, and the meeting 
adjourned. 


In reply to the discussion, Mr. Murray writes: 
—^I am exceedingly glad to receive Sir Felix 
Schuster’s assurance that India’s credit in the 
City of London is as good as he states, and I trust 
his remarks will be noticed by the general 
public and their prejudices removed. With 
reference to his questions, the Presidency, banks 
of India do not control the money market as the* • 
Bank of England does; but as all banks and 
large mercantile firms, municipal port trusts, and 
other public corporations, the adihiiilstrator- 
general and official trustee, and numerous' private 
persons in all towns where Presidency banks have 
offices, deposit a considerable portion of their daily 
surplus cash with those banks, and as the latter 
publish weekly statements of their assets and 
liabilities, they indicate the state of the money 
market. ’ Then, as Council hills are paid through 
the Presidency banks, and they are the principal 
depositary for gold coin and cash, they are necessarpy 
the chief distributors of currency, and thus the 
indication which they "give of the position of the 
money market is approximately correct. Th^ 
Presidenby banks afibw no interest on current 
accounts; other' banks in the coast^port towns allbw 
2 -per cent, per 'afinum on daily balances froM^ 
Bs. 1,000 to Es. The Presiddtoy 

■undef their •'bh.irteir) ■are testrioted 
^ ‘{Oeylbn'■ exbep^^ 
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There is no fixed proportion of cash retained 
against deposits, but all the banks, Presidency, 
exchange, and local, make a practice of holding 
not less than 25 per cent, in cash. 

Native joint-stock banks are understood to be 
worked upon the same general principles as 
European banks, except in some instances in 
which trading is combined with banking. The 
class of investment varies with the district in 
which the banks are situated. European banks 
do not as a rule lend upon mortgage of immov¬ 
able property, but tbe nature of the trade 
and industries necessitates more loans of a 
fiduciary character than is probably customary 
in London, 

The failure of the Oriental Bank was the result 
of bad debts, incurred principally in Ceylon, The 
bank had been the chief snpport of the coffee 
planters, and from advancing in growing crops, 
they went further and advanced on the estates. 
The leaf disease ruined the coffee planters, and the 
bank, was too seriously involved to stand against 
its losses. 

I do not think, though I express myself with 
diffidence in the presence of such a high authority, 
that deposits with banks can be classed in the same 
category as loans to trading companies. Money at 
short oaU may be so classed, but except in the 
Presidency towns during busy seasons, such 
deposits form a small portion of the deposits in 
India. The ordinary deposits are made, not as 
loans, but for tbe convenience and security of 
the depositors. Moreover, in tbe case of current 
accounts, - they return little or no interest. My 
point is that in India, where the people, other than 
Europeans, are only just being encouraged to 
recognise the convenience and security which 
deposits with banks afford, it is of some impor¬ 
tance that they should not receive discouragement, 
and with so many new banks springing up, many 
of which must necessarily be under inexperienced 
management, it is to be feared that banking 
enterprise may receive a check unless some regula¬ 
tions are made for the protection of depositors. I 
feel sure that it would be acceptable to the banks 
generally, and would not fetter legitimate business, 
if they were compelled by Act of Council to keep 
an adequate reserve in cash against their deposits, 
and if new . banks were restrained from receiving 
deposits until a sufficiency of capital for banking 
purposes had been not only subscribed but paid up. 

Beferring to the remarks made by Sir James 
Wilson and. Sir Lee-Warner, I fully 

appreciate the objaction to Government guarantees 
as a general principle,. but in this instance oo- 
.pperative credit societies stand in a similar position 
io railways, which are . guaranteed., ;Th8u: obj^t 
is to cultivation, and with the attain- 

ment of th®t,pbject the Government .Revenue will 
J>e , the .^condition of the people 

j, by ihe'prospe^^^ 

a which will'be 


. EIGHTH ORDINARY MEETING. 

Wednesday, February 1st, 1911; the Bight 
Hon. the Earl op Cromer, G.C.B., O.M., 
G.C.M.G., K.C.S.I., C.I.E., Vice-President of 
the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Bell, A. Mitchell, 56, Stanley-road, Halifax, Yorks; 

and Municipal Technical College, Halifax, Yorks. 
Hill, W. Here ward, Canton, China; and Fairmount, 
Sidbnp, Kent. 

Hope, William Henri, The Studio, South Croydon, 
Surrey. 

Miles, T. R., 9, Brighton-terrace, Brixfeon, S.W. 
Osman Sahib, Khan Bahadur S.M.V., B.A., B.L., 
Presidency Magistrate, Madras, India. 

PDlai, Perumana Narayana, Kayangulam, Tra- 
vancore, India. 

Sykes, John Guttridge, 88, Marlcliffa-road, Hills¬ 
borough, Sheffield. 

Young, Rev. William Edward, Brook Lawn, 
Queen’s-road, Teddington. 

The following candidates were balloted for 
and duly elected members of the Society:— 
Armsby, Henry Prentiss, Institute of Animal 
Nutrition, Pennsylvania State College, State 
College, Pennsylvania, XJ.S.A. 

Beaumont, Frederick, 6, WilUam-streafe, Lowndes- 
square, S.W. 

Bebb, Charles H., Denny Building, Seattle, 
Washington, U.S.A. 

Blain, Alexander W., M.D., 1105, Jefferson-avenue, 
Detroit, Michigan, XJ.S.A. 

OMrol, Valentine, Queen Anne’s-mansions, West¬ 
minster, S.W. 

De Wardt, John Isaac, 82, Pelham-road, Gravesend. 
Dowding, J. 0., OMnwangtao, North China. 

Eyde, Sam, Sbmmerrogaden 15, Christiania, 
Norway. 

Fahy, John Thomas, A.M.I.E.E., New Zealand 
Railways,'Wellington, New Zealand. 

Finn, Herbert J., 23, Sandgate-road, Folkestone; 
and o/o The Modern Gallery, 61, New Bond- 
street, W. 

Flower, Charles E., War borough, near Wallingford, 
Oxon. 

Hogg, Bey. William Charles, 116, Bast Third- 
street, Williamsport, Pennsylvania, U.S.A. 
Kakting, Robert, c/o Messrs. 0. W. Lindholm & Co., 
Vladivostock, Siberia. 

Kean, Atbelstw ^Joseph Alexander, P.O. Box 50, 
Guanajuato, Guanajuato, Mexico. 

Ltord, WilUam Henry H., A.B.C.A.(,Lond.), M, 
The Paven^nt, Qlapham Common, S.W. . 
Mackenzie, B?d«adck D., 9, St. Paul’s Studios, 
Ctolet-gardens, ^est Kensington, W. 

Martin,, . |)iQely, Bridget, .3a, Churoh«io#d» 

Upper :NarKooi,;S,E.. - ■' ‘v, 

Menzies, N. Kay, . 79, Dayies^street, 

, - Berkeley^qnipjf^'W* 
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Millar, -Alex. H., LL.D., F.S,A.(Scot.), Eosslyn 
House, Olepington-road, Dundee. 

Millar, F. Grahame, Tangga Batu Estate, Malacca, 
^ Straits Settlements. 

Newman, Miss Florence, Garlinge, 14, Templar’s- 
avenue, Golder’s-green, N.W. 

Pannett, Bobert Elliott, J.P., Whitby, Yorkshire. 
Peat, William Barclay, F.O.A., 11, Ironinonger- 
lane, E.C. 

Powelson, W. V. N., 60, Wall-street, New York 
City, U.S.A. 

Quinton, Alfred B., Westfield, Salisbury-avenue, 
Church End, Finchley, N. 

Sunder, Donald Herbert Edmund, F.L.S., c/o 
Messrs. Grindlay & Co., Calcutta, India. 

Tatlock, Miss H. H., 16, Park-square, Begent’s- 
park, N.W.; and Bramfield House, Hales worth, 
Suffolk. 

Tower, His Excellency Beginald T., C.V.O., 
Traveller’s Club, Pall MaU, S.W. 

Waley, Alexander Simon, 32, Bue Spontini, Avenue 
du Bois de Boulogne, Paris, France. 

Westervelt, William Young, 100, William-street, 
New York City, U.S.A. 

Whittemore,Harris,Naugatuck,Connecticut,U.S.A. 
Youngman, Miss A. M., B.I., Porton, Salisbury, 
Wilts. 

The paper read was— 

EXAMINATIONS IN THEIR 
BEARING ON NATIONAL 
EFFICIENCY.'^ 

By P. J. Hartoct, M.A., B.Sc. 

May I begin with a personal explanation? 
What I have to say to-night is said on Iny own 
behalf alone, and no one else in the university 
which I have the honour to serve must be 
regarded as committed in any way to agreement 
either with my main thesis or with any inci¬ 
dental opinions I may express. 

To avoid all possible misunderstanding, I 
shall state my position at the outset. I desire 
to appear neither as counsel for the plaintiff 
nor for the defendant in the great controversy 
on examinations which has raged intermittently 
for more than half a century in this country, as 
in other countries, but rather as one of the 
public, deeply interested in the issues, and 


trying to see clearly through the heat and dust 
of the conflict. 

It is often said, and generally accepted, that 
the whole of English education is controlled bj^ 
the examination system. It is well, however, 
in dealing with educational questions, to keep 
somewhere in the back of one’s mind the fact 
that there is another kind of education than 
the education of the schools, the education that 
Mr. Samuel Weller’s father gave him when he 
let him have the run of the streets and make 
shift for himself; well to remember that there 
is one branch of the national activity, not the 
least successful or important—I mean its com¬ 
merce—which up to the present has been but 
little affected by examination-ideals; and that 
our agriculture and industries have been affected ^ 
by them only to a minor extent. Our business, 
our agriculture, our industries, have to a large 
extent “ shifted for themselves,” I will not say 
without the help of school teaching, but very , 
largely without the help of examinations. 

But the public demands that persons on 
whose services it relies, but for whose failures 
it cannot be compensated, as by a business man 
who fails to fulfil his contract, that these 
should produce some certificate of competency 
based on an examination, and often on a series 
of examinations beginning in childhood, and 
prolonged into early manhood and beyond. 
Teachers, lawyers, doctors, dentists, engineers, 
architects, and the civil, naval and military 
servants of the Crown, on whom the organisa¬ 
tion and defence of the'Empire rest, must pass 
examination tests, and in many, cases their 
whole career is deterihiaed by such tests. 

It is, therefore, a matter of national and 
Imperial concern that this method of test 
should be wise in its design, certain and not 
capricious in its working, and, above all, that 
in its stamping operations it should not damage 
the human material on which it sets a hall¬ 
mark. 

Can it b6 said of English examinations at the 
present day that they fulfil these requirements ? 
Are they wisely designed ? Do they work with 
certainty and accuracy ? Do they tend, on the 
whole, to improve the boya and girls, the men 


* I have made considerable use in this lecture of the 
article on Examinations by my friend,, Mr. Arthur Watson, 
and myself, just published in the eleventh edition of the 
“"EpeyclopsediaBritannica.” !0ie reader interested in the 
subject abould refer to,a largelsj-signed protest entitled 
The Sacrifice pf Educatioja. tp Examination” <by no means 
out of date), with, repli^ there^.'published in the 
teenih Century for ITOVembiG^ i^nd l)ec6mbelr, 
republished later by Auberon Bferbwt 


and women, whose, ^education, whose lives and 
careers they sb lai^ely control ? Are they 
really serving the national and Imperial pur¬ 


poses, they are posed to serve, in the be^l 
possible way ; questions were 
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oF tmqnestioned wisdom, the body "educational 
as a whole is suffering from the aches and pains 
of examination- Those who say, “ Get rid of 
examinations altogether,” offer us nothing in 
their place; they do not realise the situation. 
I spoke just now as if examinations affected us 
only from without; but have not examinations 
become, as it were, an artificial nervous system 
of our education, of which every movement is 
controlled either by their stimulus or by their 
power of inhibition, so that extirpation is an 
impossible task? If we cannot remove this 
tyrant that governs education from within, 
cannot we either reduce its powers or force it 
into beneficence ? Quixotic as it may seem, I 
believe the task not to be impossible. 

The task demands inquiry—and by inquiry I 
mean scientific investigation — patience, and 
perhaps some drastic reform later. My object 
to-night is to suggest, first of all, the outlines of 
an inquiry into our examination system, its 
design, its methods, and its results; and I 
shall use the word ‘‘ examination ” to mean a 
systematic test of knowledge, and of either 
special or general capacity or fitness, carried 
out under the authority of some public body. 

First of all, the design of examinations. We 
cannot understand that design without one 
word as to their history and their original 
function. The origin of Western examinations 
—I say nothing of those Chinese examinations 
which date hack three or four thousand years— 
is sufficiently well known to the historians; 
they are derived from the examinations of 
the mediseval universities. Those universities 
were corporations of teachers and students, 
analogous to the trade and craft gilds of the 
time. ’In the gilds there were apprentices, 


men and all their ways with a contempt 
inherited from the days of Bacon and Descartes; 
but in discussing examinations of this kind, 
that distinguished historian of education, the 
late Professor Paulsen, of Berlin, assert.’^ that 
they were well adapted to increase a student’s 
alertness, his power of comprehending new 
ideas, and his ability quickly and surely to 
assimilate them to his own; and thaij they did 
more to enable students to grasp subjects than 
the mute and solitary reviewing and cramming 
for our modern examinations can possibly do. 
The limitations of the test were the limitations 
of the edu'cational and philosophic ideals of the 
time. At their best, as I say, they did exactly 
what they were required to do. At their worst, 
says Canon Bashdall, they were less of a farce 
than certain English University pass examina¬ 
tions almost within the memory of persons now' 
living. 

To trace the history of Western examinations 
from their origin to our own time would require 
us to follow up the ever-changing course of 
educational ideals with the development of 
modern societies through seven centuries, and 
the manifold actions and reactions during all 
that period between education ideals and ex¬ 
amination ideals. For such a task w'e have not 
even the materials prepared; but, remembering 
that the original examination W’as a tost of 
technical efficiency, excellently suited to its 
purpose, "we can see liow' examinations have 
taken on tw'o, and perhaps three, entirely new 
functions, and with far-reaching effects both on 
examinations and on education. 

The first new function—^the use of examina¬ 
tions to distinguish between candidates of 
different merit—was an early and almost in¬ 


companions, and masters. No one was admitted evitable development; and yet we can see 

to mastership until he had served his appreii- every day how the competitive idea leads us to 

, tioeshipj nor, as a rule, until he had shown that forget the distinction between the efficiency 

he could a<iobmplish a piece of work to the of an examination and its difficulty. It is 

satisfaction of the gild. The object of the constantly said by examination-enthusiasts: 

University was to'teach; its seholats, bachelors ‘*This examination is a superior examination 

or pupil teachers, and masters’or doctors, corre- to that, because it is harder to pass.” Should 

sporided roughly to the three classes established we not rather ask: “ Is the man who passes it 

by the gilds, and the master or doctor {two a more useful member of society ? ” In exami- 

at first equivalent) was one who," having nations professedly technical, like the original 

Sitoed his apprentiic^Kip passed a definite examinations,'thik question is of the utmost 

l^lmic^ test, the ddeSndi importance. The main question there is surely 

pernussidn lo'^eebh^ The candidate wa^ not which candidate can do the most difficult 

retired to "teach'in "puMln at'the*extolha^ ihings? solve the. rnost Chinese of puzzles, 

^ her feqmred to ifeabh later member .the, most unremember able of formulae, 

" MtomaEoh-Bht,; helping to'''iurn|:,^bto 

^ 'Ifir ^hloh • it 'was ^^al^erSy. ’doctors, ^ engl^,erSr^,jj^& 

sehoc^^ trial botanists, industrial chemists? 'In-other 
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examinations, like the highest Civil Service ex¬ 
aminations, the element of pure difhculty, on 
which I shall have a word to say later, may 
appear in another light. 

The second new function of examinations is 
a later development, and in some ways a 
characteristically, though not exclusively, 
English development—I mean their use to 
test not so much the efficiency of candidates 
as that of their schools. The external exami¬ 
nation of schools and of school children, begun 
by the College of Preceptors in 1853, and now 
carried out on an immense scale by the College 
and by other bodies, mainly university bodies, 
all over the United Kingdom, had primarily for 
its object to distinguish between the sheep and 
the goats of the private schools. The examina¬ 
tion, as thus used, was organised primarily as a 
technical test, good or bad, not of the taught, 
but of the teacher. But are not the real 
interests of the taught, which it was originallj^ 
-intended to serve, sometimes, or perhaps often, 
lost, sight of in the process ? Here, again, the 
difficulty of an examination is apt to be con¬ 
fused with its efficiency. 

There is a third function of examinations, 
not easy to distmguish altogether from the 
original function of testing efficiency—I mean 
their function to test what is called “general 
culture.” In dealing with this question, we 
find a certain amount of common agreement as 
to what is the best policy, combined with a 
powerlessness to carry out that policy in the 
face of our present organisation of examination 
and education, and our refusal in education to 
remember the wisdom of leaving some things 
the time and opportunity td “ shift for them¬ 
selves.” 

It will, I think, be generally admitted thl^i 
culture is something more than the knowledge 
of the best that has been thought and said in 
the world, according to the definition of Arnold, 
unless knowledge is used with a far wider con¬ 
notation than is possible in the examination 
room—something perhaps more personal and 
sensitive than the “enlargement” which John 
Henry Kewman contrasts with knowledge, I 
shall enter into no rivalry of epigram with, 
these great masters of style, but I think, on 
cross-questioning, we should find' that the 
cultured man is the man who is sens!We and 


concentration required for the examination 
syllabus; at every step the delicate feelers of 
the mind are paralysed by the suggestion: “I 
am wasting my time in going further; that 
won’t be asked.” It may be held, and I should 
agree, that culture is as individual a thing as 
conscience ; that culture may be killed, that 
it cannot be caught, by examinations. Yet 
teachers who realise all this, who think ex¬ 
aminations in their subject mischievous rather 
than helpful, implore the authorities to include 
it in every possible examination syllabus. 
Why? Because, under the present reghjie, a 
subject that is not examined in is likely to 
disappear speedily from our teaching curricula. 
That point is sufficiently illustrated by the 
controversy on examinations in Greek. 

We have thus seen that examinations are 
nowadays conducted with four distinct, primary 
objects:— 

(1) To test the efficiency of a person for the 
j)raotiee of his technical calling or profession. 

(2) To arrange candidates in an order of merit. 

(3) To test the efficiency of schools. 

(4) To promote general culture, an object for 
which many persons regard them as totally 
unsuited. 

I am quite aware of the complexities of the 
issues raised by this simple classification. A 
recent writer, dealing with the same problem 
from a different point of view, has made out a 
list of seventeen qualities which an examination 
can test, and thinks his list might be extended 
stiU further. My classification deals only with 
groups of such qualities, and the grouping will 
vary with the specific object of an examination. 
I think it quite possible that I should find it 
difficult to conciliate all my critics, and most of 
all those who are partial to the examinations 
in Class (4) of my list, I am, however, 
willing, as I said before, to concede that any 
particular examination, and any particular 
examining body, may have all the virtues 
claimed for them; but I would ask of those 
concerned if it is not a fact that if we 
took the examination - papers set at many 
examinations, and inspected them in detail, we 
should find, it .an in^&sible task, from internal 
evidtooe, to decide jpth what object, or with 




responsive over a large field of khbWiedge 
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their subject,” and this, I suppose, is what is 
meant by the opponents of examinations when 
they rail against examinations for examination’s 
sake. Thus I am inclined to think that the 
most ardent advocate of the examination system 
would be prepared to admit that the object of 
many examinations held nowadays is indeter- 
minate. It can scarcely be expected, therefore, 
that the results wHl be in all cases precise. 

Before we can estimate in detail the results 
of examinations, we must say something of 
their methods. Examination tests may be classi¬ 
fied in two ways: firstly, according to what 
ma> be called their external character, under 
which heading we may-divide them, as usual, 
into written examinations, oral examinations, 
and practical examinations; and, secondly, 
according to a character much less obvious, 
but' more important. They may be divided 
into;— 

1. Knowledge-tests (or memory-tests), which 
test the power of restating facts and argu¬ 
ments of a kind that may be learnt by rote— 
e.y., “Describe Joule’s experiments on the 
mechanical equivalent of heat ”; “ Eelate the 
chief events in the reign of Edward I.”; “ Write 
out the 47th proposition of Euclid ”; “ How is 
the preposition * in ’ used in Latin ? ” 

% What may be called capacity-tests, which 
test the power of doing something, of applying 
knowledge to some definite purpose, e.y., the 
power of making a pricis of a written docu¬ 
ment, of writing a letter or a report on a 
particular subject with a particular object in 
view, of translating from or into a foreign 
language, or of conversing in that language, of 
solving a mathematical problem, of criticising 
a passage from a literary work, of writing an 
essay on an historical or literary subject with 
the aid of books in a library, of diagnosing the 
malady of a patient, of analysing a chemical 
mixture or compound; and (perhaps, the 
highest form under the rubric) of making an 
original contribution to learning or science as 
the result of personal investigation or ex- 
i^eriment. 

In some cases tire category to which a 
question belongs' will depend on the previous 
preparation of the candidate. If a candidate 
who is asked to 4mribe the foreign- policy of 
Queen Elizabethhli^ ^y had access to text-books 
in which Elizabeth’s foreign policy is ..treated 
incidentally in or less cb^onologicsd 

record of events, Ife, may show oonsiderafcde 
capacity in separatist,*.-oliti in, hia inis^d.^the 
threads of foreign tfea -teali ^iriid 


putting the results of his thinking into clear 
language; if he has been in the hands of a 
teacher who has dwelt on the particular 
question, his reply may show memory or 
“ knowledge ” and nothing more. In subjects 
like political history or history of literature, it 
appears to me extraordinarily difficult to set 
questions in papers of the ordinary three-hours 
type, which shall come clearly under the heading 
of capacity-tests*; whereas in many subjects the 
questions may be either knowledge-tests or 
capacity-tests, and most written examination 
papers include questions of both types. 

The classification which I have here set down, 
hinted at by Mark Pattison, and no doubt by 
earlier. writers, but perhaps first clearly enun¬ 
ciated in a remarkable but too little-known 
work by Latham on “ The Action of Examina¬ 
tions,” published in 1877, obviously does not 
correspond to a logical dichotomy. The capacity- 
test of the kind used in examinations does imply 
knowledge, though the knowledge-test does not 
imply capacity beyond that of memorising and 
an elementary (and at times doubtful) mastery 
of the mother-tongue. It is sometimes said 
that the memory-tests set at examinations are 
too hard, that the knowledge, laboriously 
pumped into the brains of candidates under 
examination-pressure, escapes rapidly when that 
pressure has been released, and that if we were 
to apply the witty definition of education as 
' what remains when we have forgotten what we 
have learnt, the result of examination-education 
is nil. It would not be wise to accept that 
conclusion without reserve. It is, at any rate, 
true, that examiners do not by any means 
demand that candidates should know every¬ 
thing that they are asked; the ordinary examiner 
^ a pass examination is content if the examinee 
can answer satisfactorily from one-third to 
one-half of the questions set. When these 
questions arc memory-tests, the indulgence is 
surely justified in most c^ses, although there 
are perhaps ignorances of fact of a dangerous 
character to which this leniency should apply. 
An examiner told me recently that on the 
ground that ^ certain candidate had obtained 
the necessa?:^ number of marks in physiology 
(and I shall come to the question of marks 
pres^tly), he had been allowed to pass, 
although he firmly believed that there was air 
in the, leii vei?,t^ele of the human heart. The 
examinatioai^, Ll^aay say, was not a university 

' * Mr.‘ 2^: Wl'keaiteil, i» his Studies In History ^ <J. 
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examination. On the other hand, for some answers to those questions; and the ordinary 


examiners printing might never have been in¬ 
vented, and books of reference might be as costly 
as they were in the Middle Ages. I shall not be 
accused of exaggeration when I say that a 
knowledge of technical terms in foreign languages 
is sometimes demanded by examiners which 
would certainly not be expected of candidates 
in their own language. 

In dealing with capacity-tests, the question 
of leniency and severity takes on another aspect. 
A boy who can only do right five addition sums 
out of ten cannot add. A person who reads a 
thermometer accurately five times and in¬ 
accurately five times cannot read a thermometer. 
A person who understands nine-tenths of the 
words in an easy passage in a foreign language, 
with or without the use of a dictionary, and who 
is at sea in regard to the meaning as a -whole, has 
not brought his knowledge of the language to a 
useful point. On the other hand, if a candidate 
can satisfy capacity-tests, if we are able to 
assert from the definite evidence of the examin¬ 
ation room, by his obtaining not 30 or 50, but, 
say, 80 or 90 per cent, of the maximum marks 
assigned to such tests,* that he can do this kind 
of problem in mathematics, that he can spe%k 
this foreign language so as to make himsdf 
understood on everyday topics, that he can 
analyse a leading article in a daily paper 
so as to present its gist fairly and clearly 
to a person who has not read it, we need not 
fear that these capacities will fade away a week 
or a fortnight after the examination.* I firmly 
beHeve that examinations can tell us something 
definite about candidates. The question is, do 
they at the present moment ? It is obvious that 
the answer will not be the same in regard to all 
examinations, that no general answer can be 
given to my question. But we shall understand 
its precise bearing if we deal a little more in 
detail with the question of numerical marks, 
adopted, not in all examinations, but in most 
pass examinations and in most competitive 
examinations. 

The system is familiar to every' one. A 
certain number of marls is assigned to each 
question set, and the maximum obtainable for 
a' paper is the suni of these" marks. The 
number of marks allotted to each cam^date is 
'the of the marks assigned-to his sev^l 



* Of, the evid^ee*give*ir by ]Pi*^essor Lippmaaa d. 
at the by 
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forking hypothesis is that the value of the 
performance of the candidate is proportional to 
the total number of marks he obtains. Putting 
the thing in another way, we may say that the 
hypothesis amounts to this, that, if we arrange 
candidates in the order of their performance as 
determined by the aggregate of marks obtained, 
we shall be doing them no injustice, and this 
order is commonly called an order of merit 
(though order of proficiency would perhaps be a 
more accurate expression). 

The value of this hypothesis may be tested 
in two ways. We may examine the postu¬ 
lates on which it rests, and the results to 
which it leads. Take, first of all, the postulates. 

It implies that we have some reasonable basis - 
for determining the relative value of different 
questions, i.e,, that a number of different 
examiners, regarded as equally competent, will 
attribute approximately the same relative Value 
to different questions; and it implies again 
that the same set of examiners will attribute 
approximately the same values to the answers 
to those questions given by a particular candi¬ 
date. Now, although examinations are carried 
out on such a gigantic scale, we have very few 
published data to test the validity of these 
postulates. In a statistical investigation by 
Professor Edgeworth, it appeared that there 
were considerable discrepancies in the marks 
assigned by different examiners to the answers 
of a set of candidates.* If this is so, how can 
we maintain the same standard ? The result is 
what we might expect in the case of examina¬ 
tions of which the object is indeterminate, for 
how can we estimate the value of anything 
unless we know what is its precise object? If 
a candidate is allowed to pass by obtaining from 
30 to 50 per cent, of marks on memory-tests and 
capacity-tests mixed in variable proportions, 
what does a “ pass ” mean ? What may we say 
that a man who just passes an examination can 
do ? Is not the meaning of a pass ” in itself 
indeterminate ? Does not the standard neces¬ 
sarily vary from candidate to candidate as well 
as from year to year ? 

If we turn again to-th© results of examinations 
.cArried.on on a large scale, there are indications 
,f^at the re^-ultf, of Ihis working hypothesis'are 
not .mpr^ .'fatisfae^i^ than its postulates. 
Examiners thepsei'^ p:e often hesHrd to ; 

thp his m^ks, 

. ■' 
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is" worse than liis Diarks,” although perfect 
freedom may be left to them to assign marks 
so as to correspond to resultant merit. And if 
we inspect published statistics of examinations 
for which a large number of candidates present 
themselves, and in which it would be reasonable 
to expect that approximately the same number 
would attain a pass standard in consecutive 
years, they show that there may be the most ex¬ 
traordinary variations in the percentage of passes 
in the same subject. Those variations, I thinls 
anyone acquainted with the inner working of our 
examination system will agree with me in saying, 
cannot be regarded as due to the carelessness 
of individual examiners, for, in the first place, 
examiners take a great deal of pains with their 
work, and, in the second place, carelessness may 
tell as much in favour of a particular candidate 
as against him. I do not think that it is at 
present possible without further scientific in¬ 
vestigation on a considerable scale, to state what 
are the precise facts of the case, or the precise 
causes of these variations. They may be due to 
defects in our system of marking; they may 
-be due to real variations in the quality of can¬ 
didates, of which the causes are unknown and 
which it would be important to discover. I 
want to strengthen my plea for investigation by 
quoting a witness whom I might have expected 
to find against me. If there is, one subject in 
which accurate marking and community of 
standard would appear to be most easily obtain¬ 
able, it is mathematics; and it seems probable 
that the whole system of marking by numbers is 
derived from the marking of mathematical 
papers. Nevertheless, Professor Bryan,* a dis¬ 
tinguished mathematician and a high authority 
on the subject, regards some of the troubles 
to which I have referred as due to fetish- 
worship ” of the maximum mark, and suggests 
that we should assign certain marks to correct 
answers of average quality, and then mark up 
to any maximum we please to reward exceptional 
proficiency shown on any part of a paper. In 
this way, he thinks, candidates would nb longer 
feel the inducement to “ scramble for marks by 
scribbling scrappy attempts.” Other authorities 
have suggested different ways of dealing with 
these difficulties, but it is safe to say that there 
■is no agreement, and that different examiners 
employ very different method^ The «, y, a, 
or Oxford, systoi is'‘iinother form of num^oal 
marking in which" tie :tbtal number of marks 

* Articles onby B*ofessor H. Bryan, 
pnbUsh^^,ji1ihe May ana 

June, ; ‘ r , 


allotted is low,* and in which, if I am 
rightly informed, the examiners as a rule 
attempt to obtain their resultant impression 
of a paper as a whole directly, instead of by the 
addition of marks assigned to individual ques¬ 
tions. Here, again, it would require investi¬ 
gation to decide whether this system is or is 
not more reliable than the other. In any 
case, in determining a man’s pass or class, 
you do not escape entirely from the difficulties 
involved in the addition of marks. Moreover, 
the Greek letter system appears, so far as I can 
see, to be inapplicable to a competitive exam¬ 
ination on a large scale in which candidates 
present themselves in a number of subjects. 

The assignment of marks in practical 
examinations is probably an easier matter than 
in written, for the reason that most practical 
examinations, though not all, are capacity-tests 
rather than memory-tests, and it is easier to say 
whether a candidate can or cannot do what is 
required of him. 

Of all kinds of examinations, that which may 
be the most valuable, and that which presents 
the most difficulties, is the viva-voce examina¬ 
tion. Largely used abroad, it is used compara¬ 
tively little in this country, because our boys 
and girls are not taught to speak and to think 
at the same time at the ago when children speak 
oonfidently and easily, and hence in the presence 
of the examiner the candidate is often paralysed 
by nervousness, for which it is difficult, or im¬ 
possible, to make the proper allowance. He 
may be reduced to silence or nonsense. A 
candidate in Materia Medica in a northern 
university, who was unable to distinguish the 
, taste or the smell of the sample of cod liver oil 
that he. held in his hand, on being asked, 
‘‘Where does cod liver oil. come from ? ” replied, 
“The whale.” 

, 'Nevertheless, the examination has 

the immense advantage of allowing a reasonable 
examiner fto ask a candidate not paralysed by 
nerves what portion of a subject he has specially 
studied, and to cross-examine him considerately 
in that.. TJhe pegatiye evidence that a candidate 
says nothi!ogjp regard, to a particular printed 
question carry, one very far. The frank 

“ I, don’t knowj’.pf a candidate, his power of dis¬ 
tinguishing what he, does know from what he 
does.not,, will# an examiner capable of 
judging men, oouht very greatly in favour of a 

parts of the 
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subjects that be thinks he knows is sound. But 
a viva-voce examination, if it is to be valuable, 
must not be hurried, and hence it is an expensive 
form of examination. It has again the defects 
of its qualities. The idiosyncrasies of examiner 
and candidate may come into conflict in regard 
to matters which have nothing to do with the 
particular examination test. To combat this 
defect, it is generally recognised that viva-voce 
examinations should, if practicable, be conducted 
by a board of examiners rather than by a single 
examiner. 

We have in viva-voce examination a sense 
of reality that is apt to become somewhat thin 
in the written examination. If an examiner 
knows that he has to decide, face to face with a 
candidate, not whether he attains a particular 
standard in a particular subject, but whether he 
has the knowledge and capacity to do a parti¬ 
cular job or pursue a particular career, he will 
feel much more able to come to a decision than 
after he has merely seen the candidate’s written 
papers. Would any sensible person, in business, in 
war, or in administration, free to choose his own 
subordinates in carrying out an important piece 
of work, dream of doing so without an interview, 
if he could help it ? On the whole, it seems to 
me that our examination system would be more 
efficient if larger use were made of the oral 
method than is made at present. But there are 
administrative difficulties in conducting them 
not to be under-estimated. 

Before leaving the question of examination 
methods to enquire further into the effects of ex¬ 
aminations on the candidates, I want to throw 
out one suggestion. I believe that we should eflfect 
a quiet revolution in pass examinations, but a 
revolution, if we would systematically ask our¬ 
selves in regard to each examination, what does 
it prove that all successful candidates can do ? 
What are they certainly fit to do? Such a 
question would put capacity-tests and memory- 
tests, I believe, in their right places, and the 
examination would become once more, as in its 
origin, what the mathematicians call a directed 
- quantity. 

And now for the effect of examinations on 
Candidates. If we take a large cold thermo¬ 
meter, as accurate an instrument as you please, 
and plunge it into a relatively smalLquantity of 
warm water, the reading of the thermometer 
will not tell us directly what the temperature* of 
the Water was before'We‘Med to ineaestnfe it; 
In the same way; even the" most admirafely 
organised and designed esM^ataon will' 
‘exercise' ' c<^ikable ■'' 


influence on the previous ediTcation of the 
candidate that it is designed to test, and on the 
candidate himself during the examination. In 
the case of the thermometer, we can correct 
our original reading by making the necessary 
allowance; in the case of the examiaation 
candidate, what correction can we possibly 
make ? 

How, if we cannot calculate them precisely, 
shall we reduce the bad influences and magnify 
the good influences of examinations as far as 
possible ? It is a grave problem, and we shall 
find considerable disagreement in determining 
what features of examinations belong to one 
category, and what to the other. Let us, for 
the moment, consider the influence of the ex¬ 
amination on the candidate while it is being 
actually carried on. There can be ho doubt 
that examinations prolonged over several days, 
for from four to six hours a day or more, involve 
a considerable physical strain on the candidates, 
and the sample of the knowledge and capacity 
which the examination affords can hardly be 
regarded as an average sample. With some 
candidates the excitement and strain make 
them do better than they otherwise would do; 
with others the reverse is the case. Ought we' 
to try to reduce that strain ? A good many, I 
fear, would not assent. It has been said, and 
not infrequently said, that if a candidate fails 
under the strain, he is lacking in some of those 
qualities which go to make a successful man, 
and that though failure in the particular exami¬ 
nation does not mean (as the public might, and 
often do, think) that he has not the intellectual 
attainments of those who pass, yet that no 
harm is done. It seems probable—one cannot 
go further than that—^that failure in exami¬ 
nations owing to ill-health takes place more 
frequently in the case of women candidates 
than men, and the question of women candi¬ 
dates certainly needs separate investigation 
but in the absence of adequate statistical and 
medical inquiry, the whole hygiene of the 
examination-room remains obscure. Much 
. more important, in the long run, Jhan the 
immediate influence of the examination-room 
on the candidate is the influence of his pre¬ 
paration for the examination during the long 
years of school and university life. That is a 
subject loo complex and ■ important for me to 
do more'than motion ; I would only surest 
two things—firstlyj that in some suT^iecfe 
mth scwxt^ the influence' pf 

, he’'' ; not ^ had; ' 
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means of examination subjects ill-suited for 
examination tests, we might try to protect 
them from those tests. I do not say that it is 
easy, but I think it not impossible. 

Let me take the subject of history^ which, 
of aU subjects that come under the heading of 

culture” subjects leather than ‘‘bread-and- 
butter ” subjects, is the most important to the 
ordinary citizen. Would it not be. possible to 
reduce school examinations -in history to a 
minimum by allowing those who had attended 
a history class in a secondary school, to the 
satisfaction of a duly-qualified teacher, to be 
exempted from any kind of school-leaving 
examination in history ? Of course, it will be 
said that the standards of different teachers 
would be difierent, but are we not inclined to 
sacrifice on the altar of equality the very 
efficiency of the teaching that examinations 
are intended to test ? I remember, in a French 
Lycee,* hearing a lecture on Napoleon’s coup 
d'6tat of the 18th of Brumaire given to a class 
of science boys who were not to be examined 
in the subject. The lecture was full of 
warmth and colour, every boy was interested, 
every boy was listening, and I contrast that 
with the painful dictation of slow sentences 
reproducible in the examination-room that I 
have heard in some English secondary schools. 
I do not mean, that all French teaching of 
history is good, and that all English teaching 
of history is indifferent. I believe there is no 
subject in which more rapid progress is being 
made in this country. Might not the examining 
bodies help the history teachers in other and 
better ways than by inserting history in all 
their syllabuses, as the teachers seem to desire ? 

In dealing with this matter, I would suggest 
that it is as impossible to make certain that every 
boy or girl who leaves school has an adequate 
knowledge of history, has a real beginning of 
historical culture, as it would be to make sure 
that every boy or girl who leaves school has 
musical culture or artistic culture. Supposing 
you do make sure by examinations that the 
school • leaving certificate implies a certain 
knowledge of the facts of history, what then ? 
A boy coming out of the examination-room 
once said to me: “ I am never quite sure whether 
the date of Magna Carta was 1215 and Waterloo 
1815, or whether it was the other way about, 
but I think I -have got it right this time.” A 
boy of thai kind, ^v^ with the more, difficult 
questions nowadays, ought absorb iiistory, 
but he would'ney^^j&similate it, and instead of 
trying to force him . ip be pultnred m a subject 


where culture is impossible for him, would it not 
be much better to recognise his insensitivoness on 
the historical side, and push him in some other 
direction 9 What I have said of history, 
applies even more strongly to literature. If 
we could only make up our minds to require 
real efficiency in one or two subjects, and 
give our boys 'and girls the opportunity of 
learning other subjects, without forcing them 
mechanically to do so, would not our 
education become much more effective in 
the end? Are we not led by the will-o’-the- 
wisp of general culture into a mhe of general 
inefficiency 9 I asked a friend of mine who is 
an experienced examiner what it would be safe 
to assert of the powers of a student who could 
just succeed in obtaining pass marks at a pass 
examination in several subjects. His reply 
was: “I think you could say that he could 
pass the examination at the time that he passed 
it.” I went further. “ Would it be safe to say 
that he had any useful knowledge of the subjects 
of the examination—that he would be lit for any 
career 9 ” The answer was clearly: “No, you 
could say none of these things.. When you 
have said that he has passed the examination, 
you have said all that can be said.” 

If we turn from pass to competitive examina¬ 
tions, we find that they involve all the same 
problems, and fresh ones to boot. Hero it is 
well recognised that difficulty may be used as 
the means, not of testing proficiency in subjects 
that will be required in later life, but to dis¬ 
tinguish different candidajtes in regard to what 
is called their “general ability.” The great 
choice of subjects permitted by the regulations 
for the Open Competitive Examination for the 
Home and Indian Civil Services sufficiently 
illustrates this point. That particular exami-. 
nation is one of the very greatest importance. 
Is it really fulfilling its purpose in the best way 
possible 9 Professor Browne, of Cambridge, in 
giving evidence before Lord Beay’s Committee 
on Oriental Studies (Minutes of Evidence, page 
62), said that, contrary to, his expectation, the 
^ men selected by the method devised by Lord 
Cromer, iu, connection with the Egyptian 
Services, Arabic more quickly than the 
men selected by open oompetitipn for the indian 
Civil Service., I, believe - Lord Cromer intends 
to say something^later on the methods that he 
used. I do , not say that Professor Browne’s; 
kolated^.qhs^i^ion proves anything conclusive, 
but it Is and points, to inquiry,^, , 

of the CiyE Seryipe^ 
bjien regarded asimposing a 
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sufficient test of the, character and of the 
physical strength required for arduous public 
service. But do -vve hixow at the present moment 
whether the game is worth the candle ? A 
letter from a candidate who -wrote over the 
somewhat unfortunate signature Presque 
passe ” in the Times of last summer, re¬ 
minds one uncomfortably of the sad pietmre 
of‘ overworked Indian examination students 
drawn about the same time by Mr. Valentine 
Chirol in his articles on Indian unrest. Is 
it not possible to test ‘‘ general ability,” and 
to separate the ablest candidates by methods 
involving less strain both on the successful and 
the unsuccessful candidates ? The experimental 
psychologists and statisticians, working on lines 
suggested by the late Sir Francis G-alton, hold 
out hopes in this direction, but one must confess-' 
that they are still somewhat remote. Would it 
be possible, without reintroducing the un¬ 
speakable evils of jobbery, to follow the lines 
laid down by Lord Cromer in the Egyptian 
Civil Service, and by Lord Selborne in choosing 
candidates for the Navy ? These are questions 
again for inquiry. 

Conclusion. 

• How should such inquiry be carried 
-out? I do not think that any other body 
than a Boyal Commission would carry with 
it the necessary weight. I believe the 
Commission should be a small one, presided 
over by a statesman with great experience of 
affairs, and that there should be no attempt 
to achieve the impossible by including in it 
representatives of all parties concerned. If, 
following the example set in Professor Sadler’s 
Moral Education inquiry, and in the recent 
report, of the Consultative Committee of the 
Board of Education on Evening Schools, the 
evidence taken was published, not in the 
unreadable and unwieldy form of question and 
answer, bufe in the form of statements on 
particular topics summarised by the witnesses 
from shorthand notes, after their examination by 
the Commission, every person and every interest 
would have a fair say; and the members of the 
Commission themselves would not have any un¬ 
due advantage in giving their own summary of the 
evidence, and their own conclusions. But sudh. 
a Commission, to do all that it should do, would 
need to be far more than a Commission of 
Inquiry in the ordinary sense; it would need 
to be a Commission of InwstigaMon. Br ^ht^d 
have the power to appob^tt. and to pp,y- 
mittees of e:^erts in dif^nt 



Take the questions of standard and of marking. 
Those questions it is quite impossible to in¬ 
vestigate without having a large number of 
candidates’ answers lithographed and sent to 
be marked to different examiners, first without 
directions at all, and secondly with directions 
in regard to the stress to be laid on particular 
points regarded as of especial importance. Nor 
would the expert in his subject alone be 
necessary; the assistance of the -statistician 
would have to be called in at each step. I 
believe that in this way we might be able to 
make ah examination standard that would 
mean something very different from what it 
means now, that would be reasonably constant 
from year to year, and that would substitute 
the fairness of reasoned judgment for the fair¬ 
ness of chance, in the case of far more candidates 
near the border line. That would he one of 
the matters for the Commission to investigate. 

If it were to appoint sub-committees in a half 
dozen, or a dozen, subjects of examination, the 
results of the inquiry would probably throw 
sufficient light on the subjects which it was 
not possible to touch. 

A second question for investigation is the 
hygiene of the examination-room. How far 
are we making fair demands on our students in 
the examinations? How far do they exceed, 
from the point of view of strain, what it is 
reasonable to demand? 

A third point for inquiry, and that the most 
difficult, is the influence of examinations, good 
and bad, on education as a whole. I would only 
suggest here that different classes of candidates 
and different subjects require different treatment, 
and that it should be the object of the Com¬ 
mission to find some way of protecting from 
examination those school subjects, which are 
unsuited to them, and in which examinations 
dig up the roots of the plants which we wish 
to grow.”' 

Fourthly, the Commission would inquire how 
far our different sets of competitive examina¬ 
tions select the persons naost fitted for the posts 
which they are intended to occupy. 

In this connection, the Oomniissioi;t would, no 
doubt, consider the; question of associating ^ith 
the experts in their parMoular subjects adminis-, 
trators with experience of the services for 
which candidates were being chosen. 

I have sele(5ted four large topic# lor inqt^.: ' 

ard-eG§sld«riag 
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(1) the (juestioa of standards and marking, with 
which is closely connected the question of the 
precise object of the examination concerned; 

(2) thfe hygiene and iDsychology of examina¬ 
tions ; (8) the influences of examinations, good 
and bad, on previous training ; (4) competitive 
examinations for the Services. But these topics 
would subdivide, and others would suggest 
themselves for investigation. A Commission 
with a suitable reference would find no lack of 
useful work to do. I suggest as a reference: 

To investigate and report upon the methods 
and efficiency for their purpose of examinations 
carried on by Government Departments and 
other public bodies in the United Kingdom'; to 
inquire into the influences of examinations on 
the previous education of candidates; and to 
suggest such changes as may seem desirable.” 

The investigations of such a Commission 
would be of immense assistance both to the 
teaching and to the examining bodies of this 
country. I have tried to obtain figures showing 
the magnitude of our examination operations. 
Those figures are still far from complete, but I 
have official statistics, supplied to me by the 
authorities concerned, that show that in the 
year ending September 30th, 1910, out of 
146,741 candidates at public examinations in 
the United Kingdom, 71,114 failed. I have 
little doubt that when my figures are complete 
—and I hope I may be permitted to publish 
them later—the total entries will approach 
200,000, and the failures 100,000. Does there 
not seem to be something very wrong in the 
relations of our examination with our education 
for nearly half the persons to be judged unfit to 
pass the test for which they present themselves ? 
How far is this great percentage of failures due 
to a low average of intelligence or industry, 
how far to the fault of the teachers, or the fault 
of the examiners, or to want of co-ordination 
between teacher and examiner ? Conscientious 
in their details, have not our examinations been 
largely at the mercy of hazard in regard to 
principles ? 

Lord Rosebery, speaking in 1907 as Chancellor 
of the University of London,* urged strongly 
that examiners needed training no less than 
teachers. He also suggested the need for 
investigation. ■ For such teaching as Lord 
Rosebery desires I doubt if any common basis 
of doctrine at present exists. It must be 
created.. 

, There is one serious obstacle to change. The 
• '* At the pjpe»iai 5 of the Bay .©saining OoBege; iiea 
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examiner.and the organiser pi exaininations arc 
often so weary of their ungrateful tasks that for 
them the day’s work is enough; they become 
sceptical of improvement, reconciled to evils 
that they have come to regard as unavoidable 
evils. But the issues are too grave to be over¬ 
looked, and the investigation and reform that 
I have ventured to demand are a matter of 
national necessity. 


DISCUSSION. 

The Ohaibman, in opening the discussion, read 
the following letter from Professor M. E, Sadler:— 

“ To my very great regret I shall be prevented 
from coming to hear Mr. Hartog’s paper on 
Examinations at the Society of Arts next Wednesday 
evening, owing to an engagement elsewhere which 
I cannot alter. 

“No recent educational event is likely to prove 
of greater importance than the reading of Mr. 
Hartog’s paper and the discussion upon it. No 
one in England, or indeed in any part of the world, 
has given more thought to the problems involved 
in our examination system than Mr. Hartog, and 
his acute and practical mind will guide us to a 
wise handling of the urgent questions which are 
now beginning to press on us through the excessive 
development of the examination system. 

“Had it been possible for me to attend the 
meeting, I should have strongly supported the 
proposal that a small Royal Commission, with 
groups of scientific aasessors, should bo appointed 
to inquire into the question. The time has come 
for probing the principles of the system, which 
affects in a hundred ways the intelldotual life of 
the country and its administrative efficiency.” 

Proceeding, the Chairman said:—I am sure that 
you will all agree with me when I say that we 
owe a deep debt of gratitude to Mr. Hartog 
for the very interesting paper to which we 
have just listened. It is a paper which stimu¬ 
lates thought, and, let me add, there are few 
subjects more deserving of thought at present 
than that to which Mr. Hartog has drawn our 
attention. We seem to be about to enter a period 
during which, whether for good or evil, the State, 
either in its imperial or municipal capacity, is 
likely to develop great activity in the performance 
of a variety of new functions. How are the large 
addjitional number of agents whose services will 
thus be required to be recruited? The results 
which will be obtained by the new departure now 
being made wjHj jba a great measure, depend upon 
the answer which is given to this question. It is 
perhaps an exaggeration to say with Pope that 
“ Whate’er is best administered is best,” but it is 
certainly true that .a good system may be marred 
by maladministration, whilst the defects of a, 
faulty system may; be greatly mitigated if th% 
adminietrit!ou>fs';jE^oient» v 

There Are; so’ fat as I know, only three melihod^ 
u®dietwM«top^^rfnaetion^ can be appointed. 
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These are election, selection or nonunation--*the 
two words are, for the pnrposes of my present 
argument, synonymous—and competition, either 
open or restricted. 

I need say but little of the elective method. 
Its advantages are mainly political rather than 
administrative. An eminent French economist, 

- M. Leroy Beaulieu, has said;—According to 
* democratic theory, popular election will always 
secure the most capable individuals; but this is a 
curiously mistaken idea, and is quite unsupported 
by experience,” 

The Poor Law Commission, over which Lord 
George Hamilton recently presided, took the same 
view, “The method of popular election,” the 
Commissioners reported, “is not one which is 
adapted to get the best administration. The 
Commission believe that there is a better chance 
of good administration if the members are appointed 
than if it is left to the chance of election.” I will 
not, however, dwell any further on this branch of 
the subject, as it touches the fringe of political 
issues, which I am anxious to avoid. I will only, 
therefore, say in general terms, that one, and 
perhaps not the least important of the questions 
which the democracy of this country will have to 
face in the near future, is how to combine admini¬ 
strative eflSiciency with an adequate amount of 
popular control. I have often, in the course of 
my Eastern experience, had to deal with a very 
similar problem, and I generally found that the 
question practically resolved itself into this-^How 
much efficiency is it justifiable to sacrifice on the 
altar of self-government? I came to the con¬ 
clusion, under the special circumstances with 
which I had to deal, that it was impossible to 
generalise on this subject, and that each separate 
issue, as it arose, had to be decided on its own 
merits, 

.Turning to the other alternatives, viz., selection 
or competition, it may readily be admitted that 
competition, which is the prevailing system now, 
has its defects, but before condemning it, it is 
worth while to glance back at the system which 
it supplanted. I am one of the band, not now 
very numerous, who can speak with spme personal 
experience of the pre-competition days, and’, as 
illustrations of the working of the then existing 
system, I may perhaps' be pardoned if I relate a 
few biographical details. Some fifty-six years ago, 
being then a boy of fourteen, I was admitted into 
the Boyal Military Academy at Woolwich, with a 
view to eventually becoming an officer in the 
Artillery or Engineers. At that time there was a 
sort of sham entrance-examination, but I never 
heard of any boy who had been nominated by the 
Master-General of the Ordnance being rejected. 
Lord Hardinge, the grandfather of the present 
Viceroy of India, who was a friend of my family, 
gave me my npmination. On presenting my^lf at 
Woolwich for medical exfifemanation, I wifi 
rightly rejected for short/'sight. I rekirned to 

and told-an? ' 


surviving parent. She acted with promptitude. 
She instantly rang the bell, ordered her carriage 
and went to the Horse Guards to see Lord Eaglan, 
who had succeeded to Lord Hardinge’s place, and 
who was another friend of my family. The result 
was that next day I returned to Woolwich 
with a letter addressed by Lord Baglan to the 
medical officer, asking him to “reconsider the 
matter.” I was, of course, admitted. Exactly 
the same thing happened at the same time to 
another lad who was at first rejected on the 
ground that he had a serious impediment in his 
speech, but whose case was subsequently, under 
pressure, “reconsidered.” This sort of thing 
could not happen now. The practical working of 
the system may, however, best be illustrated by an 
anecdote which is related of Lord Melbourne. A 
friend of bis who occupied a high position and who 
disposed of a good deal of patronage, said to him: 
—“ I do not in the least mind confessing that if I 
had to deal with two candidates, one of whom was 
the son of a friend or relation of mine, and the 
other a stranger, I should, ceteris j^aHhus^ give the 
appointment to the son of my friend or relation.” 
To which Lord Melbourne drily replied, “ So should 
I, but ceteris ^aribics be damned.” In fact, at that 
time the principle laid down by George III. bad 
only been but slightly modified. That monarch is 
believed to have said that anyone was fit to occupy 
any place he could manage to get. 

Well, ladies and gentlemen, as a result, partly 
of the attention called to military matters by reason 
of the administrative breakdown during the Crimean 
War, and partly of the extraordinary call for officers 
occasioned by the Indian Mutiny, the nomination 
system, in so far as appointments to the Artillery 
and Engineers was concerned, was swept away 
and the competitive system introduced. It started 
under rather bad auspices. I remember that the 
first notice issued by the War Office was rather 
unfortunately wordei They called for “ persons ” 
to compete. The result was that all the young men 
who responded to this call were instantly dubbed 
persons,** and commanding officers showed a 
marked preference for those who had entered under 
the old system and who had enjoyed the more 
exalted title of “gentlemen cadets.*’ I was at that 
time an ardent young Liberal, as I claim to be an 
old Liberal now, although my right to that 
designation may perhaps not be recognised by 
mere party.politicians, and I was warmly in favour 
of reform. As a matter of fact, the gloomy pre¬ 
dictions of the anti-reformers were falsified by the 
event. The social class from which the officers 
who entered the Army were drawn, was just the 
same after as it had been before the change of 
systems,, whilst there can be no doubt that a 
distinct improvement was efieoted, both in intel- , 
leotual standard and professional capacity. 

‘ J uaentiQii iiie^ .j^ints mainly in order 
that the corh^etitiv^ . system, wliate^er may;;Sf!ilifi 
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that they must beware lest a door be opened which 
may lead to a revival, perhaps in a somewhat 
difierent form, of the abuses of the past. 

And now let me make a few remarks on the 
, competitive system considered on its own merits. 
I think the best thing I can do is to deal with facts 
which have come within my personal experience, and, 
as you are probably aware, my personal experience 
has been gained more in the outlying portions of 
the Empire than at home. I have seen a good 
deal of the work performed by the young men who 
are turned out by our universities and military 
colleges. I have met them on the banks of the 
Granges, the Indus, the Irrawaddy, and the Nile. 
And I have also had some rather exceptional 
opportunities of comparing their aptitudes with 
those displayed by their Continental rivals and 
competitors. From one point of view the com¬ 
parison is disappointing. I have often had it said 
to me by heads of departments in Egypt, them¬ 
selves Englishmen, that the young Frenchman 
or German came to them crammed to the muzzle 
with an amount of preliminary knowledge 
greater than that possessed by the young English¬ 
man. The explanation is, I think, that until of 
recent years sufficient attention has not been paid 
in this country to technical education; that is 
unquestionably a defect, more especially at a time 
when there is a tendency to specialise every 
branch of learning, but it is a defect which I hope 
and believe is in process of being remedied. But 
if we look at education not merely as a means for 
storing the mind with knowledge, but also as an 
instrument for developing the character, the 
situations are reversed. The youth in whom the 
need of individual effort and the sense of personal 
responsibility have been nurtured in one of our 
public schools or colleges, becomes almost uncon¬ 
sciously cqpoojwwjpem. He is no automaton. In the 
free atmosphere in which his boyhood and youth are 
p^aed, he learns a number of lessons which stand 
him in good stead in after life as a member of an 
Imperial race. More especially, he learns not only 
io think, but, which is much more important, to 
aot for himself—in a word, to govern, and to 
govern generally with firmness, justice and wisdom. 
From this point of view our system of making 
appointmehts, which is generally, though not 
exclusively, the result of competition, may, I- 
think, in spite of some defects, be said generally 
to have produe^ satisfactory results. A very high 
authority on Indian affairs, Mr. Yalentine Chirol, 
recently wrote;—**To, the Indian civilian belongs 
the credit of almost'every measure passed during 
the last fifty yeacs for.the benefit of the Indian 
masses, ;and ^sed frequently in the teeth of 
vehement opiKisition from the Indian politician,” 

, T think you with me that this is very 

high prai^^; system has thus turned out a 
.number who, as; the agents of a 
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civilised world. Whatever changes may in the 
future be made in our educational system, I most 
earnestly trust that no steps will ba taken wjiich 
mayi tend, in any degree, to weaken that souse 
of independence in thought and action which 
should constitute the basis of character to the 
individuals who are the units of any self-governing 
community. 

In spite, however, of this success, I think wc 
may well ask ourselves, after the experience of half 
a century of the working of the competitive system, 
whether it is not capable of improvement. The 
question is certainly worthy of consideration. 
Remember that the principle of selection, if 
only it can be properly carried out, possesses 
merits isuperior to those of competition. The 
former may, or , ought to result in the creation 
of leaders of men. It should enable us to acquire 
for the public service the aristocracy, in the proper 
and original sense of the term, that is to say, not 
the aristocracy of birth, but that of intellect and of 
character. The latter tends rather to produce a dull 
level of mediocrity. Most educated En glishmen have 
recently been reading the history, written by a very 
distinguished contemporary statesman of one of his 
illustrious predecessors—I mean Bord Rosebery’s 
history of the early life of Chatham. Now, what 
was it that enabled Lord Chatham to revive British 
spirit when it had sunk to a very low ebb, to march 
to victory on the banks of the St. Lawrence and 
the Ganges, and to found the British Empire ? I 
say that it was the adoption of the principle of 
selection, sparingly, indeed, hut very sldlfully 
employed. I notice with pleasure that of late 
years there has been a tendency, notably in the 
military, naval and diplomatic services, to adopt 
this principle in dealing with all the later stages of 
the careers of public servants more thoroughly 
than was formerly the case. I trust that this 
movement, far from being arrested, will be pushed 
still further. I could name numberless instances, 
especially in the military service, in which the 
dead weight of rigid regulations, based generally on 
the claims of seniority, have, acted detrimentally 
to the public interests. 

The case of first appointments presents naturally 
far greater difdoulties, for, ex hypothesi, there can 
in these oases he no record of past services on 
which to rely, and moreover, here, and indeed in 
any application of the principle of selection, we are 
at once met with the awkward question, Q%ds 
oustodiet ipsos custpdes? Who is to select the 
selectors ? 

In connection with this subject, there is one 
point in respect of which I cannot help thinking 
that a good deal of misapprehension exists. It is 
not unfrequently thought that Ministers and 
others in whose hands the bestowal of patronage 
is vested, would rather welcome an accession to 
their powers in the matter of making first appoint¬ 
ments, I believe this view to be wholly erroneous. 
My experience %m led me to the concltision that 
those who exfrels^ patronage arA^alsd those ^^ho 
most of cleS^t in being fettered by regulations 
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•which relieve them of a very irksome and onerous 
duty, in the exercise of which they are certain to 
incur a great deal of misrepresentation and abuse, 
and to receive very little gratitude. It is, in fact, 
true that the wider is the discretion left to a 
Minister the more fully will he be exposed to the 
full-blast of social, and also—which is perhaps even 
more hurtful—of Parliamentary pressure, to make 
his selections on grounds other than those of merit. 
Moreover, unless he be an exceptionally strong man, 
it is well-nigh certain that he will at times succumb 
to this pressure. More than this, it has to be 
remembered that neither the action of Parliament 
itself, in its collective capacity, nor the power 
exercised by the press, however honest in intention, 
affords any adequate guarantees either against 
deliberate jobbing, or |yhat is perhaps a greater 
danger, against unintentional negligence. The 
truth is that, save in a very few exceptional 
cases, the number of persons who can speak with 
impartiality and full knowledge of the rnerits of a 
candidate, whether for promotion and still more 
for first appointment, is very limited, and, more¬ 
over, it is not unfreqiiently difficult to obtain a 
frank expression of their opinions. I do not 
suppose, therefore, that anyone, however fully he 
may recognise the defects of the competitive 
system, would be prepared to advocate a rethrn to 
the principle of uncontrolled selection. 

Let me again fall back on my personal experi¬ 
ence, and explain how, in one special instance, to 
which Mr. Hartog has alluded, I solved the diffi¬ 
culty myself. Some few years ago it became 
necessary to create a Soudanese civil service. In 
the first instance the appointments were practically 
made by myself. I found it a very difficult task. 
I used to receive hundreds of letters from the 
friends or relations of candidates. Of these about 
90 per cent, found their way into the waste-paper 
basket. I took an enormous deal of trouble to 
select the best men. Indeed, I may remark inci¬ 
dentally that whatever success has attended the 
administration of Egypt during the last thirty 
years has been mainly due to the great care which 
was taken both in selecting and in promoting 
officials. G-enerally speaking, the method adopted 
in the first instance in the Soudan for making first 
appointments worked fairly well.' Nevertheless, I 
■felt that, apart from the great trouble and respon¬ 
sibility it imposed on myself, the system, or 
perhaps I should rather say, the absence of system, 
was very unsatisfactory. In the first place, I 
never could feel sure that the merits of many 
young men perhaps more deserving than those 
who were actually appointed had not been over¬ 
looked. In the second place, although I felt 
quite certain that I should not job, I felt almost 
equally certain- that, sooner or later, I should be 
accused of jobbing, "and the accusation would ih 
itself have done harm, inasmuch as it would hare 
shaken public oonfidenoe.,, pn the hand^‘I 

was not prepared to tesorj} bji as 

I was-; convinced ‘tot'“niahyfof the, 
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be tested by a competitive examination. Eventually 
a system was adopted under which the duty of 
selecting candidates who are all taken from the 
universities was, under conditions which I need 
not describe in detail, conferred on a board of 
highly-qualified officials, who were left quite free 
to act as they thought best in the public interests. 
The system produced good results, but I do not at 
all say that on that account it is suitable for 
general adoption in this country. There are 
alternatives on which I need not dwell. ]My present 
object is merely to draw attention to the subject, 
and to indicate the advisability of considering 
whether it is not possible to adopt measures which 
will on the one hand admit of some independent 
control being exercised over State authorities, and 
more especially local authorities in cases where the 
competitive system, properly so-called, is not 
applied, and which will, on the other hand, 
tend to remedy, or at all events to mitigate the 
acknowledged defects in the competitive system 
itself. The test supplied by that system, though 
in some respects valuable, is purely intellectual, 
and, indeed, as at present applied, it may be 
doubted, more especially after the evidence adduced 
by Mr. Hartog, whether, even as an intellectual 
test, it always succeeds in attaining its object. 
Time does hot permit me to dwell on the details ; 
I will therefore only say that in laying down the 
conditions under which a competitive examination 
is to be conducted, the most important points to 
be considered are, first, how are the examiners 
to be appointed, and, secondly, on what principles 
should they proceed in awarding marks. 

For the rest, I should like to point out that the 
Order in Council of 1871 contemplates the possi¬ 
bility of S. departure from strict rules- in certain 
cases, but such a departure can only be made with 
the consent of the Civil Service Commissioners. 
I believe I am correct in saying that this provision 
has generally been allowed to remain almost a 
dead letter. It is in the development of this idea 
that, for my own part, I should be inclined to look 
for reform. In any case, I hold a strong opinion 
that if anything is to be done in this direction, 
Parliamentary politicians should be rigorously 
excluded from participation in any boards or 
commissions which may have the disposal of 
patronage. 

Ladies and gentlemen, I fear I haye detained you 
too long. I trusti however, that this discussion 
will lead to the fii&tter on which Mr. Hartog has 
dwelt being considered hy others more competent 
than myself to deal with them. 

The idea of appointing a Royal Commission to 
examine into the Whole subject is certainly one 
which commends itself to me. 
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CORRESPONDENCE* 

THE INVENTION OF THE PHOTO¬ 
GRAPHIC LANTERN SLIDE. 

The communication, published in last week’s 
Journal^ from Professor Simon Gage on the early 
history of photographic lantern slides is of genuine 
interest, and appeals to all who have made any 
study of photographic history. Professor Gage has 
proved beyond all reasonable doubt that the 
invention is an American one, and he is to be 
congratulated on the result of his researches. 

If any further confirmation was needed, I might 
add that a little while ago Mr. W, Brooks, who is 
probably the oldest living photographer, since he 
is now about eighty years of age, and began his 
career as a professional photographer in 1819, told 
me that the first photographic transparencies he 
could remember were made on albumen, and were 
shown at the Polytechnic in Begent-street. He 
added that they were rather dense, as would very 
likely he the case. 

With regard to the application of collodion to 
the production of lantern slides, a claim maybe 
put in for a photographer on this side of the 
Atlantic. Professor Gage, in his coJrrespondence 
with myself, referred to Dr. Neuhauss’s “ Lehrbueh 
der Projektion,” in which the author says that 
Dancer, of Manchesfeer, was the first to apply photo¬ 
graphy to the production of lantern slides. This 
statement, so far as this country is concerned, is 
confirmed in the obituary notice of Dancer, which 
appeared in the “ Proceedings of the Manchester 
.Literary and Philosophical Society ” (Fourth Series, 
YpL I., p. 149). This is merely to the effect that 
he was the first to suggest the application of photo- 
g^phy to the magic lantern, hut no date is given. 
Dancer, who was born in 1812 and died in 1887, 
was in his time an optician of considerable repute 
in Manchester. He appears, without much doubt, 
to have been the inventor of microphotographs, 
that is to say, photographs on a. very small scale 
for magnification in a microscope. These 
curiosities canuot be said to be of any 
jfeactical value, and, though they were at one time 
rather popular, I do not imagine that many are 
now made. The date of the invention is 1853. 

Samuel Highley, in a paper read here in 1863, 
spetks of photographic lantern slides having 
constantly made by amateurs, and states that 
N^etti and Zamhra were '&e first to produce 
slides commercially. I also informed by 
Mr. Kce^water, a member of the firm of Newton 
^ CSo,, that ^is firm produced photographic 
slide® at a very early date. 

It may, p^hap,hev^ be ppssible to say whether 
Dr. er 14r. Dancer was the first to make 
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was fairly .obvious. It seems, evident that the 
invention was made independently by the two 
men. What is really interesting to know, and 
this Professor Gage has shown us, is that the 
invention of the photographic lantern slide is 
unquestionably due to Laugenheim, of Philadelphia, 
and that the date was 1850. H. T. Wood. 


OBITUARY. 

The Bt. Hon. Sir Ohaeles Wentworth Dilke, 
Bart., M.P.—The death of Sir Charles Wentworth 
Dilke, which took place oh the 26th inst., at the 
age of sixty-seven, removes from the list of the 
Society’s members a name which has figured there 
continuously for sixty-six years. In 1845 Charles 
Wentworth Dilke, father of the late baronet joined 
the Society, and four years later his father, like¬ 
wise Charles Wentworth Dilke, was also elected a 
member. In 1857 the late baronet, then a boy of 
thirteen, was elected a life member of the Society, 
and in 1859, his younger brother, Ashton W. Dilke, 
also became a life member, so that at one period 
there were on the Society’s list no fewer than four 
Dilkes—three of them Charles Wentworth—all 
giving as their address 76, Sloane-street. 

The second Charles Wentworth Dilke took a 
very deep interest in the work of the Society. 
With one short interval, he served from 1846 to 
1863 oh the Council, of which in 1857-8 he was 
Chairman. He was a member of the Society’s Com¬ 
mittee for promoting the Great Exhibition of 1851, 
and it was in recognition of his valuable services 
in couuection with this and the International 
Exhibition of 1862 (which was also promoted by 
the Society of Arts) that a baronetcy was conferred 
upon him. 

From his early years the late baronet was in 
the habit of attending the meetings of the Society, 
so much so that a short time ago he said it almost 
seemed to him that he had been born in the 
building. He served on the Council in 1869 and 
1870, and was a member of the Colonial Section 
Committee from 1896 to the time of his death. 
He read two admirable papers before this Section, 
the first in 1897 on “ The Progress of the British 
Colonial Empire during the Sixty Years of Her 
Majesty’s Reign,” the Second in 1900 on “The 
Century in our Colonies,” for each of which he 
received a silver medal; and he also took the 
chair on several occasions at meetings of the 
Society.. 

Of Sir Ohfiwrles Dilke’s political career so much 
has been written during-the last few days that it 
is unnecessary to do, more than recall it in the 
briefest terms here. Educated privately in boy¬ 
hood he became h scholar of Trinity Hall, Cam¬ 
bridge, where,, after acting twice as President of 
the Uhioii^e graduated as “ senior legalist,” or head 
of the Lajv Tripos. Soon after leaving college he 
made a tour round the world, and published the 
r^olts of hb studies arid observations in a'work 
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entitled “ Greater Britain: A Record of Travel in 
English-speaking Countries during 1866 and 1867.” 
The hook achieved an instant and great success, 
which no doubt largely assisted in procuring his 
election to Parliament in 1868 as representative 
of the new borough of Chelsea. He soon made 
his mark in the House of Commons, and was 
looked upon as one of the coming men of the 
Radical Party. It was on his initiative that the 
municipal franchise was conferred on women; and 
in 1878 “ Rilke’s Act,” as it was popularly termed, 
extended the hours of polling at Parliamentary 
elections in London. In 1882 he was appointed 
Under-Secretary to the Foreign Office, and at the 
end of that year he was promoted to a seat in the 
Cabinet as President of the Local Government 
Board. In 1885 the Gladstone Ministry was 
defeated on the Budget, and Sir Charles never 
held office again. For seven years he was absent 
from Parliament, but in 1892 he was again 
returned as M.P. for the Forest of Dean Division 
of Gloucestershire, a seat which he retained till 
his death. 

In later years he devoted a great deal of 
attention to questions of forejgn policy and imperial 
defence. He was also an acknowledged authority 
on labour questions in general, and some of the 
recommendations of the Select Committee on 
Income-Tax, of which he was chairman in 1906, 
have been embodied in financial legislation. 


GENERAL NOTES. 

Bastking in 1910.—In spite of two General 
Elections and a postponed Budget, the year 1910 
has proved by no means unfavourable to bankers. 
This, as Sir Edward Holden stated at the annual 
general meeting of the London City and Midland 
Bank, was due to the fact that 1910 was a record 
year for almost every country. International trade 
exceeded the previous high-water mark of 1907: in 
our own case, imports and exports, amounting 
together to 1212 millions, exceeded those of 1909 
by about 10 per cent., and those of 1907 by about 
4: per cent. In consequence of this general pros¬ 
perity the profits of the London City & Midland in 
1910 would have been record ones but for the fact 
that surplus profits had been used to write down 
securities. As it is, the profits amounted to the 
satisfactory sum of £801,781. Equally favourable 
are the results shown by the London County & 
Westminster Bank pn the first year’s working 
since the amalgamation of the London & West¬ 
minster and London & County Banks. With 
increased business they have opened fourteen new 
liranches during the year, and, in spite of political 
disturbances, they are able to declare a dividend of 
20 per cent. ' 

■; MASSAOHUSEm Aistn A Hihe-soue DAXi*—B is 
only recently th^ a ^y-six hour law cam® 
,v>operatiom In and alreei|v,.nn- 


agitation has been started for a nine-hours day. 
A Bill for the reduction of hours to that basis has 
been determined on by the textile councils of New 
Bedford and Fall River, as one of the results of a 
conference. The, employers will oppose the change, 
but their resistance is not likely to be successful, 
for the State elections have demonstrated the 
great strength of the labour vote, and that is 
expected to go “ solid ” for the Bill. 


MEETINGS OF THE SOCIETY. 

Ordinaey Meetings. 

Wednesday .evenings, at 8 o’clock:— 

February 8.—Captain A. I. N. Tsembarnb, 
B.A., D.Anth., “Some Nigerian Head-Hunters.” 
Colonel Sir John Smith Young, G.Y.O., wiU 
preside. 

February 15.— George A. Stephen, “ Modern 
Machine Book-binding.” John Murray, J.P;, 
D.L., F.S.A., will preside. 

February 22.—Professor J. Wertheimer, B.So., 
B.A., ** Water-Finders.” 

March 1.—Dr. Leonard HiLri, F.R.S., “ Caisson 
Sickness and Compressed Air.” 

March 8.—James Oantlie, M.A., M.B., O.M., 
D.P.H., “Plague and its Dissemination.” Sir 
Shirley Forster Murphy, M.R.O.S., will preside.. 

Wednesday afternoon, at 4.30 o’clock;— 

March 15,—Colonel Charles Edward Oassal, 
V.D., F.I.O., “The Adulteration of Food.” The 
Right Hon. the Lord Mayor of London will preside. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 
February 9.—R. A. Leslie Moore, I.O.S. 
(retd.), “ Indian Superstitions.” Lord Lamington, 
G.O.M.G., G.O.I.E., wiU preside. 

March 16.— Claude Hamilton Archer Hill, 
I.G.S., G.S.L, C.I.E., “ Education in India.” 

April 27.—Sir Thomas Henry Holland, K.G.LE. , 
D.Sc., F.R.S., “ The Trend of Mineral Development 
in India.” Lord Avebury, D.O.L., LL.D., F.R.S., 
will preside. 

May 25.—W. B. H. Mere, I.O.S., O.S.I., LL.D., 
“ The N.W.F. Province of India.” 

Colonial Section. 

Tuesday afternoons, at 4,30 o’clock:— 

February 28.—Th§ Hon. Sib Richard Solomon, 
K.O.M.G., K.C,y.O., K.O., M. A., High Gom- 
missioner for the Union of South Ahrioa, “The 
Resources and Problems of the Union of South 
Africa.” 

Apiiil ' 4,‘^aptain B. Muirhead Coll33ss, 
“Austraibandher Besources'v^ 

; WlKiaAMS Taylor, ,,,,A'Cbnadi^,^ 

'Banking*?'’ ^ . 
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' Gaisttor Lectures. 

Monday Evenings, at 8 o’clock:— 

Professor Adrian J. Brown, M.Sc., “Brewing 

and Modern Science.” Four Lectures. 

Syllabus. 

Lecture I. — February 6. — Introduction. 
Dr. G-raham’s Lectures Thirty-seven Years Ago— 
The Brewing Process a succession of Oomplex Bio¬ 
chemical Changes—Barley: Classification of types 
used by the Maltster—Barley from the Agricul¬ 
turist’s and Brewer’s Points of View—Present 
Position of Knowledge regarding Characteristics 
of Malting Barley—Kesults of recent Experiments 
on Barley Cultivation in Ireland, etc. 

Lecture II.— February 13. — “ Malting.” 
Constitution of the Barleycorn — Character of 
Changes during Germination—Investigations of the 
Biochemistry of Germination—The Barleycorn a 
highly-specialised seed, etc. 

Lecture III.— February 20.—“The Mashing 
Process.” The Chemistry of Starch and its Trans¬ 
formation Products—Protein Changes during the 
Mashing Process. 

Lecture IV.— ^February 27.—“ The Fermenta¬ 
tion Process.” Previous Treatment of the subject 
by Dr. G. Salamon in 1888—The Pure Yeast Ques¬ 
tion in Brewing—Zymase and Modern Views of 
Alcoholic Fermentation—Nitrogen Assimilation— 
The so-called “ secondary ” products of Fermenta¬ 
tion, etc.—Conclusion. 


MEETINGS FOR THE ENSUING WEEK. 


Monday, EbbRUART 6...R0yAL SOCIETY OF ARTS, John- 
Street, Adelphi, W.C., 8 p.m. (Cantor Lectni'e.) 
Professor Adrian J. Brown, Brewing and Modern 
Science,” (Lecture I.) 

Sanitai 7 Engineers, CaxtonHall, Westminster, S.W,, 

8 p.m. Presidential Address by Mr. A. J. Martin. 
Royal Institution, Albemarle-street, W., 5 p.m. 
General MouHily Meeting. 

Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria Embankment, W.C., 7. SO p.m. 
Presidential Address by Mr. F. G. Bloyd. 

' Surveyors, 12, Great George-street, S.W.,, 8 J.m. 

Mr. W. Woodward, ’‘The Evolution of Fire- 
Resisting Construction.” 

Engineers, Cleveland Institute of, Stockton-on-Te«s, 
7,S0 p,m, 

Victoria Institute, 1, Adelphi-terraoe, W.C., 4 p.m. 
1. Annual Meeting, 2, Rev. J. Sharpe, *‘The 
last Century’s Witness to the Bible.” 

London Institittima, Finsbury-oircua, E.C., 5 p.m. 
Dr. A. 0. Haddon, ** Xlie Art of Palasolithic Man.” 
^ Arohateeturai/Assc^ation, 18, Tufton-street, S.W., 

^ 7M fwm. ' Professor W, R. I/ethaby, ** Greek 


at the Royal Soo'ijiTy 
' OBAdelphi, W.C.,; 4.80 p.m. 
'f■. ' , '. Sfel%an<%^Youn^usiiid;-“Lam^^ in' Tibet.” * 

Reyai AlfeaxMe^oet, W.,'S p.m, 

:^e8set Fr W, MoJtt, “ Heredity.” (Lecture IV.) 

, ,v, - Alpfee (3#^•>28j‘tefie-row,, .W.,'8.^p.m. 

ClY^;]^^neers,^^ GipeatGeroe^treelkaW., 8p.m. 

' ,AEr. 

|pd:pi:|;^ttee^es add Small Efectrio,, 

".. ' ' ■ 



Zoological, Regent’s Park, N.W., 8.30 p.m. 1. Dr. 
W. N. F. Woodland, “On the Structure and 
Function of the Gas-Glands and Retia Mirabilia 
associated with the Gas-Bladder of some Teleostean 
Fishes, with notes on the Teleost Pancreas.” 
2. Professor J. Cossar Ewart, “ Skulls of Oxen from 
the Roman Military Station at Kewstead, Mel¬ 
rose.” 3. Mr. George P. Farran, “Plankton from 
Christmas Island, Indian Ocean.—I. On Copepoda 
of the Family Coryceoidm.” 4. Mr. H. R. Hogg, “ On 
some New Zealand Spiders," 

Pharmaceutical, 17, Bloomsbnry-siiuare, W. C., 8 p. in. 
1. Dr. W. E. Dixon, “The Codex and the Medical 
Profession.” 2. Dr. W. I. tlglow Woolcock, “ The 
Codex and Pharmacy.” 

Wednesday, February 8...R0YAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8p.m. Captain A. J,-N. 
Tremearne, “ Some Nigerian Head-Hunters.” 
Biblical Archasology, 37, Great Russell-street, W.C., 

4.30 p.ui. 

Geological, Burlington House, W., 8 p.m. 

Automobile Engineers, at the' Institute of Mechani¬ 
cal Engineers, Storey’s-gate, Westminster, S.W., 

8 p.m. Report of the H.P. Formula Committee, 
with notes by Mr. Dugald Clerk and Mr. G. A. 
Burls. 

Thursday, February 9...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4.30 p.m. (Indian 
Section.) Mr. R. A. Leslie Moore, “Indian 
Superstitions.” 

Cyclists’ Touring Chib, Metropolitan District Assooia- 
tion, at the Royal Society op Arts, John-street, 
Adelphi, W.O., 8 p.m. Mr. R. D. Maddock, 
“ Cycling in the Swiss Highlands.” 

Royal, Burlington House, W., 4.30 p.m. 

Antiquaries, Burlington House, W., ,8.80 

Child Study, 00, Buckingham S.W., 

7.30 p.m. Mr. Cecil J. Slmrpif^Recreational 
Activities: English Folk^iKl^” 

AvAhif.ft»f.tt. Bedford-square, W.t?. 

8 p.m^ '^l^^mFrS. Leslie, “ The Turned Lattice 
Work of Egypt.” 

London Institution, Finsbury-oircus, E.O., 0 p,ni. 

Mr. E. Stanley Roper, “ Classical Song.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. P. Chalmers Mitchell, “Problems of Animals 
in Captivity.” (Lecture I.) 

Camera Club, 17, John-street, Adelphi, W.C., 

8.30 p,m. Rev. T. X. Norgate, “ On the Edge of 
the East—Dalmatia, Bosnia, and Herzegovina.” 

Optical, in the Chemical Society’s Rooms, Burlington 
House, W., 8 p.m. 1. Annual Meeting. 2. Presi¬ 
dential Address on “Astigmatism in Lens 

* Systems.” 

Electrical Engineers, Victoria Embankment, W.C., 
8 p.m* 1. Mr. W. T. Taylor, “Long-Distance 
Transmission of Electrical Eiiei'gy.” 2. Discussion 
on Messrs. R. Borlaae Matthews and 0. T. 
Wilkinson’s paper, “Extra High-Pressure Trans¬ 
mission lanes.” 

Friday, February io...Royal Institution, Albemarle-street, 
W., 9 p.m. Sir Sidney Colvin, “ Robert Louis 
Stevepson.” 

Civil Engineers, 25, Great George-street, S.W., 8p.m. 
(Students’ Meeting.) (Vemon-Harcourt Lecture.) 
Mr. W. H. Hdnter, “Rivers and Estuaries.” 

. (Lecture II.) 

Astronomical,HurIingtou House,5 p. m. Anniversary. 
Saturday, February ll...Eduoational Handwork Associa¬ 
tion, 'at the. Royal Society op Arts, John- 
street,'Adelphi, W^C., 3 p.m, PresidentiarAd¬ 
dress, by Blr, H. Holman, “ Eduoatibnal Hand* 
work—Some Hopes and Fears." 

* ' ■ ^RC^'^nklitmtioh, Albemarle-stredt, iiV;, 3 p.m; 

f , ' ' T* G. Jaqkson, Architecture: the P^zantine 

".*az^;:3^RpReSque^Perio4’’‘ ■ (Leotui'e I) 





All communications for the Society should he addressed to the Secretcury^ John Street^ AdeVph% W.C, 


NOTICES. 

NEXT WEEK. 

Monday, February 13th, 8 p.m. (Cantor 
Lecture.) Professor Adrian J. Brown, M.Sc., 
“ Brewing and Modern Science.” (Lecture 11,) 

W EDNESDAY, FEBRUARY 15th, 8 p.m. (Ordinary 
Meeting.) George A. Stephen, “ Modern 
Machine Bookbinding.” John Murray, J.P., 
D.L,, F.S.A., will preside. 

Further particulars of the Society's meetings 
will be found at the end of this number. 


CANTOR LECTURES ON ‘‘ BREWING.” 

On Monday Evening, the 6th inst.. Professor 
Adrian J. Brown, M.Sc., delivered the first 
lecture of his course on “ Brewing and Modern 
Science.” 

The lectures will be published in the Journal 
during the summer recess. 


INDIAN SECTION. 

Thursday afternoon, February 9th, the Right 
Hon. Lord Lamington, G.G.M.G., G.C.I.E;, in 
the chair. A paper on Indian Superstitions ” 
was read by Mr. R. A. Leslie Moore, I.O.S. 
(retired). 

The paper and discussion will be published 
in a subsequent number of the Journal. 


A full list of the Cantor Lectures which have 
been published separately, and are still on sale, 
can also be obtained on application to the 
Secretary. 

PROCEEDINGS OF THE SOCIETY. 

NINTH ORDINARY MEETING. 

Wednesday, February 8th, 1911; Garmiohael 
Thomas, Treasurer of the Society, in the chair. 

The following candidates were proposed for - 
election as members of the Society :— 

Crook, Thomas Mewburn, R.B.A., 10, Gains- ‘ 
borough-road, Bedford Park, W. 

Genge, Henry Arthur Pope, Ootacamund, Madras, 
India. 

Green, Richard Grafton, Newport, Essex. 

Grundy, Outhbert Cartwright, R.I., R.O.A., Home- 
• field, Blackpool, Lancashire. 

Gunam4 y Marti, Alfredo, Oalle Universidad 30, 
Barcelona, Spain. 

Heys, John, Heysham, Marine Approach, Soi:jth^ 
Shields. 

Lawrence, Dilipa John Skillern, 16, Infantry-road, 
Bangalore, India. 

Lawrence, John 0. Skillern, B.A., LL.B., Kirkton, 
16, Infantry-road, Bangalore, India. 

Lloyd, William, 29, Bridge-street, Staines. 

Pott, Miss Constance M., 81, Oornwah-gardens,S.W. 
Smith, Alexander Monro, 2, Denton-road, East 
Twickenham. 

The following candidates were balloted, for 
and duly elected members of the Society:— 


CANTOR LECTURES ON 
PYROMETRY.” 

The Gantor Lectures on ** Pyroihetry,” by 
Mr. Charles R. Darling, A.R.G.ScJ., F-LG.,^ 
have been reprinted from the Journal^ the 
pamphlets (price one shOling) can be bb^inedl 
on application to the Secretary, Royal 


Danefi, St., LL.D,, Sofia, Bulgaria. 

Forman, Robert Brodi6,High Pastures, Elmswoo^^ 

. road, Aigburth, Liverpool. :; 

Gunn, Donald, Hebrew, Hook Heath, Wdkihg^ r t 

PWUp A.BlAh^ ; 

';biuldl»gv.Mn^r^'Colorado j 
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Shamasastry, R., B.A., Government Oriental 
Library, Mysore, India. 

Simkins, Arthur 0., M.B., 807, Majestic-building, 
Denver, Colorado, XJ.S.A. 

TattersaU, Alfred Rishworth, 76, Mark-lane, E.O. 
Yernon, Arthur Longley, 10, Abbey-road, St. John’s 
Wood, K.W. 

Whiteley, Richard H., National State Bank Block, 
Boulder, Colorado, XJ.S.A. 

Worsham, Ernest Lee, State Board of Entomology, 
Atlanta, Georgia, XJ.S.A. 

The paper read was— 

SOME NIOERIAX HEAD-HUNTERS. 

By Captain A. J. N. Tremearne, B.A., 
D.Anth., F.R.G.S., F.R.A.L 

I.—InTRODUOTION; 

One of my first experiences of the Kagoro was 
somewhat startling, I had been amongst them 
the previous month, and, as tribute had not 
come in as quickly as it ought to have done 
{some being more than two years overdue), I had 
given them a slight hint that there were other 
and stronger arguments on my side than mei-e 
words. The-road from Jemaa is steei^ and very 
bad,- and as I emerged from a path in thick bush 
into a clearing, there, in line with their bows 
at full stretch and arrows fitted, were some 
thirty men advancing towards me. I had no 
time to call the escort), who were some distance" 
behind, and to have retired w’ould have been 
fatal; so, feeling very nervous myself, I rode 
up and told them not to be afraid, my orderly 
calling out in Hausa, “ It is peace,” I found 
that they were out after small game only (mice - 
and rats), so we were soon friends. In the old 
„ days, had a solitary trader met a hunting party, 
his skull would soon have decorated a hut, for 
although mice may furnish good sport, men 
provide much better. 

A political officer is usua.lly one of the last 
persons to whom the natives in his district will 
ocmfide their secrets, for (1) he has to see that 
they pay their tribute—and a tax-collector is 


naturally very.reticent, even though they regard 
a white man as a “big Juju” and as being 
connected with the supernatural. Savages, too, 
cannot keep their thoughts concentrated for any 
length of time, and after about half an hour one 
has to give up questioning them. Lastly, it is 
very seldom that a political officer can devote 
sufficient time to any single tribe in his district to 
know them properly. If he has the opportunity 
to find out their customs, he certainly will not 
have leisure enough to learn the language also, 
so he must depend upon more or less reliable 
interpreters. No man can be an encyclopsedia. 

These notes do not claim to be anything like 
a full description of the people with whom I 
was in touch for fourteen months, for in addition 
to the above reasons I should mention that a 
patrol had punished some of the tribes in June, 
1908, just before I arrived at Jemaan Daroro; 
I accompanied one twelve months afterwards 
(August, 1909), and another went there early 
last year. It is therefore likely that a few 
statements may have to be modified when 
these tribes have been longer under observation, 
though in all sixteen authorities were examined 
with regard to the Kagoro, Moroa, Attakka, and 
Katab customs, and four with regard to those 
of the Kajji and Jaba, and no statement is made 
on the word of less than five of them, or else on 
the evidence of my own eyes. Luckily, nearly 
all spoke Hausa, so we could establish direct 
relations. 

Measuring the heads was a delicate proceed¬ 
ing, as there was a chance that they might wish 
to keep a record of mine, and in a more sub¬ 
stantial manner, so it was not until I was due 
for leave that I attempted it in their own towns. 
By that time the people had become aocustoAfed 
to the idea, and, as each one received a present, 
and was told the book in which the entries were 
made was a magic one, I had not -so much 
difficulty as was expected. I could, however, 
not get any women. I suggested it once at 
Tuku Tozo, and within half an hour the town 
was empty; this was after I had taken the 


popular even in England; (2) he has to photographs, though. 

|u%e them by standards very often quite These notes refer to the Kagoro, The Moroa 
different from and even opposed to their own, are so much like them that, except where 
s®/.they Ml him, nothing lest he should‘see pointed out, their customs, etc., may be taken 
some wrong in tk^r customs unsuspected by to be similar. The Kajji also resemble their 


th^3Qb;* and (l|) he ltd down many prao- 
. for inBfetnce)^ whicL they 

'-Jbqk upon as; necesBairy 


beliefs 




eastern neighbours. The other tribes are men¬ 
tioned,; here', and there, only for the sake of 
or Comparison. I* do not pretend to a 
, Of idl of the^^ 

. :is>’ however^ one thing I think I may 

^y 'df all, apdl’thdV is, ’although they were 
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sometimes shy, and always dirty, I soon became 
quite fond of them, and found them to be the 
same as most unspoilt peoples, viz., “but 
simple, overgrown children, playful,., nearly 
always amusing, and often lovable.” * Unfor¬ 
tunately for them, tin has been discovered near 
their country, and I fear that in a few years 
they will be as useless, from the anthropological 
point of view, as are the Sierra Leoneans of 
to-day. 

The neidi slide will give you an idea of how 
some of the information was collected, though 
most of the religious part was learnt in private. 
This view is really one of a trial; not exactly 
as conducted at the Old Bailey, perhaps, but 
much better suited to the present wants of the 
country than an elaborate procedure would be. 


the town of Kukkum, with the mountains 
behind. The total population is about 7,000, 
but this estimate is only approximate, for it 
has, up to now, been impossible to assess ^ 
the people properly, as most of them run away 
on the appearance of a European. 

Origin .—The Kagoro* say that they came 
long ago from Bauchi country westwards to 
Nimbia (Nassarawa), and from there they passed, 
after a short stay, to where Fada Kagoro now 
is. The leader of the party was Apak, after 
whom one of the towns is named. They there 
found the ruins of habitations of a former 
forgotten people—perhaps the makers of the 
stone axes discovered in the vicinity. The 
Kagoro themselves say that they have always 
regarded these as having been made by the 



A Kajji Viliaoe. 


II.— Gountey—Orioin—History of Kaooro, 
Moeoa, And Jemaan Daroro. 

Country .—^The Kagoro, a naked, head-hunt¬ 
ing West African tribe, occupy pai*t of the north 
and west faces of a ridge of steep, high moxmtains 
running from the Bauohi into the Nassarawa 
province of Northern Nigeria. All but one f of 
the towns are built at the foot of the ridge, and 
nearly all on &e no^h face are defended by 
labyrinths of euphorbia hedges, which sojne- 
times reaoh a h^^..pf j.2,.to 15 feet,. There 
are no stoekaSe^; & he .seen 


* « The Sato'.*' 

t Lieutenant 

Officer), says he there 

■on top of the hills,, buthave ■Bdt:y^: 


splintering of rocks by lightning (this seems 
to be a general belief amongst the natives), 
and have never heard of their being used as 
tools, but the Agioain of Ogban recognised one 
shown him ss an axe. 

As the people have no records of any kind, 
the story of their origin is very hard to prove 
or disprove. One thing which supports their 
story—an important point too—^is that in the 
towns on the northern face the sacred graves, 
are all to the south, and the people first look 
in, that‘direcf^an when peid^Orhaing their mystic 
givesi feng that they face 

fucntions & tribe of JKagoro in 
iV* but they are evidently not con- 
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their place of origin—while in those on the 
western face of the range the groves are to the 
north, and these towns, it is said, are colonies 
from Fada* Eagoro. As hardly anything is 
known of the languages of the Bauchi plateau 
no comparison can be made, but it is worth 
noting that the salutation is almost the same 
{sham or slia)^ though the tribes do not visit 
one another, and that all are head-hunters. 

It is said that when the Kagoro first came 
to the country they now inhabit, they did not 
know the use of the bow and arrow, and this 
is possibly correct, for the Sa(r)rikin Jemaa told 
me that the Attakka learned their arrow poison 
from the Kibbo (Bauchi) only about tw^enty 
years ago, and that they taught the Kagoro; 
the Gannawarri use spears to-day. The place 
'was so overrun with wild beasts, the legend goes, 
that they had to live underground and make 
tunnels to their farms. This makes one suspect 
that they w^ere originally troglodytes, like the 
Nadu tribe to the south ; they still have.oaves 
where they store their food, and w^hich they use 
as hiding-places when attacked. 

History ,—It seems that for a long time they 
were ruled by councils of elders, and that it 
was not until the Kajurawa. forced them to pay 
tribute that they chose a chief. There had 
been desultory fighting for many years without 
much result o’n either side, but about 120 years 
ago, so far as I can make out—possibly due in 
some degree to the wanderings of the Filani— 
the K^^jurawa demanded a regular payment, 
and the Kagoro were not strong enough to 
resist. Two slaves had been asked for, so the 
Kagoro called a council to decide what should 
be done. A youth, Gundong, said he would 
supply the slaves if he were made chief {agtoam)^ 
and this. having been agreed to, he struck a 
silk-cotton tree {uhvm) with his stick, and 
immediately tw'o young slaves appeared, a male 
and a female, who were given as tribute. A 
simpler explanation occurs to one who knows 
their gentle habits, and that is that this was 
the beginning of the capture of passing strangers, 
which has been stopped only during the last 
three or four years. In fact the Kagoro say 
that before that time they were not head¬ 
hunters, nor had they any slaves. 

Gundong was thus the first agwam. He is 
said to have reigned fifty years, and on the day 
of his death the cotton tree withered and died. 
His brother, Bishut, foUowed him, and lived for 
another forty years. There was ah interye^um 
for some time when Jigya, or Jigga, 


the part of a t3Tant and at last had to run 
away and found a town of his own. The 
people then appealed to the Sa(r)rikin Jemaa to 
choose a chief, as they could not agree amongst 
themselves, and each towm was fighting its 
neighbour. Bishut’s son, Mungu, was appointed, 
but he died seven years after'wards, and was 
succeeded by Kaka, his brother, the present 
ruler (seen with his wives in the next slide), 
who was appointed District Headman by the 
Government in 1905. These chiefs were in no 
way subject to the Filani, although they asked 
the Sa(r)riki to choose them a chief. Jemaa, 
with Zaria’s help, several times defeated the 
Kagoro, but also suffered some reverses, and 
never succeeded in subduing them, nor in 
making them pay tribute. The Kagoro people’s 
first experience of a British expedition was in 
1905, since when conflicts have taken place 
annually, and even yet three of the towns are 
not under control. I had to recommend two 
patrols during 1909. The first of these in- 
fiieted but little punishment, as there was 
hardly any resistance, and operations had to be 
suspended on account of the rains.” The 
second was opposed, and the medical hammocks 
were captured and held for some time as 
trophies of war. On this occasion three of the 
five Europeans, and many of the native soldiers^ 
and carriers, were badly stung by bees. After 
Gundong had given his slaves, the head of each 
family took it in turn to provide the annual 
contribution, and would seize even his own 
grandchildren. The towns have now been 
roughly assessed, and most of them have paid 
tribute to the Government direct. 

There are councils consisting of all the heads 
of families; they form courts to try important 
cases, consult the oracles about war, etc., and 
practically control the chiefs. 

The Attakka are now under control,* but it 
has so far been impossible to study them. 
They are head-hunters like the Kagoro, they 
dress in the same way, and their customs are 
said to be simi’ar. They probably number 
about 7,000. 

The Gannawarri have been patrolled, but 
they are not yet thoroughly subdued. They are 
nearly naked cannibals, the little attire they have 
being different from that of the Kagoro, as are 
also their customs, ITiey were not in my dls- 
triot, and I was una&e therefore to visit 
towns, though T itenji a little way in-^ 
aoun^y io‘si^tte-’a|q|uarr^. ■ 

. ^—:—.— ,i; , 

■ iiiey priced very poor I' ■ * 
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The Jiloroa say that their ancestors came from 
Zaria country to Kafanchan (north of Jemaan 
Daroro), and from there Enniluchwi and his 
wife went east and founded Ungual Tukunia. 

The Katab are mostly in Zaria province, only 
one town being within the Nassarawa boundary, 
and I could not therefore study thenn. ■ I was 
told that they originated in • Iiaohicherri, north 
of Moroa. “There is a big rock, the Dutsin 
“Kerrima,” I was told, “ w^here' sorcery is prac¬ 
tised ; cattle were sacrificed there long ago. The 
demons* are very powerful, and earth is taken 
from the rock by the Filani, and mixed with 
potash for their cattle. Years ago Awudu, 
Sa(r)rikm Zaria, when subduing the Katab, gave 
the people a black bull to sacrifice, on the 
advice of his mallams.f Even now on Sunday 
and Friday nights the hill is luminous, and 
white cattle mount on top of the rock and’walk 
about tended by a white Filani girl.” I could 
not test the truth of this; the mountain may be 
a volcano. 

The Kajji also resemble the Kagoro, but 
not so much as the Moroa. They are now 
thoroughly under control (as are the Moroa). 
They claim descent from the * north-west, and 
this is borne out to some extent by Canon 
Robinson (in “ Hausaland ”). The late Lieu¬ 
tenant Boyd-Alexander visited the Kajji and Jaba 
country, but not, apparently, that of the Kagoro. 

All these tribes are very good agriculturists, 
the Moroa being perhaps the best. They raise 
a great deal of guinea-corn and millet every year, 
but unfortunately make most of it into beer—or, 
as they call it, akmn—BO that from June to 
October they are usually in a state of semi¬ 
starvation, and have nothing but some bitter 
roots and what they can buyer steal. It is 
—as far as these peoples are concerned—a pity 
that the importation of liquor is prohibited, for 
they will drink, whatever we do, and if able to 
obtain gin (which would apparently be much 
less harmful than akanri%) they might keep 
their grain for food, and would then have less 
temptation to loot their neighbours' supplies, 
and s5 be more inclined for peace. 

History of Jemaan Daroro ,—Jemaan Daroro 
has conquered most of the surrounding country 


. * ISiis accoTHit was given mein Hausa, the word used was 
Alien, not Knrua^ spirit, shadow, 
t Hohammefdaa priests or learned men,’ also magioians. 
t Report of the Committee of Inquiry into the Liquor 
f^hi^outih^jligeria: Sir Harry H. Johnston (« Liberia,” 
m say^j—^ use of this much*decried form of 

alcc^c^ laterior of Idberia, as in other parts 

of W^t Airic^ to'^lbemuch more medicinal than 
anything else." v., , ^ 


but could not subdue the Kagoro nor the Attakka. 
The following account was given me by the chief 
(Sa(r)riki), who is shown in the next slide, with 
the judge (Alcali), the chief’s eldest son 
(Mada(i)ki), and others. 

A mallam of Kebbi, named Usuman, having 
obtained leave from (Sheik) Othman to preach 
the Koran in Zaria, came about 100 j^ears ago to 
Kachicherri and taught among the Filani there. 
Those people were at that time living in rugas* 
with their herds, but they fiad villages where 
their slaves {ritndaim) werej Alowed to live and 
farm on reaching maturit^^^ ■ 

On the outbreak of the Jehad the Filani all 
ran away and came to a town near the mountain 
of Darorof overlooking the present Jemaa. 
About a year afterwards Mallam Usuman and 
Abdurahmanu, their chief, camped on a hill 
N.N.E. of the present Sa(r)riki’s house, and close 
to the river Jampallam, the people gradually 
spreading over the ground now occupied by the 
town. 

It seems that the Sa(r)rikint Kajurawa, in 
whose country ; they were, had called all his 
chiefs together on hearing that Zaria had been 
taken by Mallam Musa, and had decided to wipe 
out the whole Filani community, as tliey feared 
that if they left them, they themselves would be 
conquered later. 

Now, the Sa(r)rild had a Filani girl, Indema, 
as a concubine, and, being very fond of h^, he 
foolishly told her of the plot the evening before 
it was to have been carried into effect. Naturally 
Indema soon afterwards said she felt very ill, and 
that she would have to get some medicine from 
a man at Ungwal Tagamma—where the Filani 
were. The Sa(r)riki offered to send a slave, but 
she said she must go herself—love must have 
been very blind in this case—so he gave her a 
cone of salt § as a present for the “ doctor,” and 
sent her off with some slaves as an escort. 

On reaching a stream near Ungwal Tagamma, 
she bade her attendants wait while she bought 
some butter, and, going on alone, she went to 
Abdurahmanu the Chief of the Filani there, and 
told him. Indema having left again, he at 
once called his people together, and they all 
got away in the night; so next morning when 
the Kajurawa came to kill them they found only 
the very old and very young cattle which were 
unable to travel, and had been abandoned. 


Mlani temporary skelters. 

f Baroro probably means ‘^high, * from the word “ to look 
around.” 

t Sa(r)rikisscMef; ^r)riklns=cbief of; a as In sat. 

§ Salt is in this cU^ct a form of currency. 
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They followed the Filani as far as the liver recognised. He reigned until 1833, when, 
(between Mada(i)kia and Kafanchan), and killed feeling too old to continue, he took his son 
a few, but they were driven off with the Abdulahi to 2;aria to have him appointed in 
■ loss of thirty-three horses, and the main body his stead, and Usuman died the following year, 
of the Filani escaped. Indeina did not flee but During his reign Ayu had been conquered, and 
returned to the Sa(r)riki, who was so furious that most of Numuna, Earshe, Moroa and Kajji.* 

'he had her thrown alive into a hole and stoned Some Ayu people are shown in slide 7. 
to death. Lander is said to have visited ’the town about 

The Filani on coming south drove out the 1827. He is supposed to have come from* the 
’ Daroro people towards the town of Nindam, • north or north-west and to have wished to go 
the only one now possessed by the tribe. The to Bauchi, but as the road at that time was 
‘ Kagoro at that time were quite friendly, for the impassable he had to return. 

Filani had not commenced slave-raiding. About Abdulahi I. (1833-1837) was the eldest son 
four years afterwards Mallam Usuman was sent of Mallam Usuman. He went with the Sa(r)rikin 
to Mallam Musa (then Sa(r)rikin Zaria) to Zozo (Zaria) to Lafia Beriberi to help the chief 
obtain a flag and a name for the new settlement, of that town against some of the surrounding 
that being the procedure for the official recogni- tribes. During his absence the Kagoro" attacked 
tion of a town, and when MaUam Musa asked some people at Mongwe—a suburb of Jemaa— 
where had they come from, Usuman answered and killed forty-two. Abdulahi then returned, 
that the party (jemaa) had settled close to and Jigya and Tafa were destroyed, the Kagoro 
the mountain of Daroro. “Very well,” said losing thirty-one.' He then went back to 
Mallam Musa, “ the name of your town will be Lafia, and was soon afterwards shot in the 
Jemaan Daroro,” and he then gave Usuman a neck with an arrow and killed when attacking 
flag, a robe, a turban and a fez to be bestowed Ewachigiddi. 

in his name upon the man whom the Filani Musa (1837-1842 and 1847-1850), Mallam 
should choose as their chief. Usuman’s second son, then became chief, 

While at Eaohioherri, levies of cattle had being appointed by Abd-el-Earimi of Zaria. '. 
been made by the Eajurawa on special ocoa- He was a drunkard, and Hamada, the new 
sions, e,g., if the chief’s wife gave birth to a suzerain, threatened to depose him, calling 
child 100 cattle were demanded, if the chief’s him and Abdurahmanu to Zaria, but dying 
son’s wife had a child twelve head, and any before he could carry out his intention. The 
of the safr)rakuaa* on similar occasions took new Sa(r)rikin Zaria (Mahamma Sani) did so 
ten, but no regular tribute had been paid. On later, and appointed the old chief Abdurahmanu, 
arrival at Jemaa these presents were discon- banishing Musa from Jemaa territory, 
tinned. Abdurahmanu (1843-1847) was now very old, 

For some years the Eajurawa were continually and after three years was deposed through the 
attacking Jemaa, and at first it was all the machinations of Musa, who was again appointed, 
Filani could do to keep them in check; in fact, only to be again removed. Musa seems to have 
on one occasion, the pagans actually rode been a great warrior, for, in conjunction wdfch 
through the town, only to he driven out Abd-el-Earimi, Ninzam, Eagoma, and the rest 
again. However, after a great fight lasting of Numuna were conquered, and the Kagoro 
seven days, the Eajurawa were at length were defeated and most of their crops destroyed 
defeated and pursued, those who escaped in a war lasting some months. They would 
returning to Zaria, only to be conquered later have been annihilated had it not been that a 
on by Mallam Musa. mallam had a dream and prophesied that who- 

It seems to have been about 1810 (probably ever finally conquered them would die within a 
two years after the Eajurawa were scattered) year. The war had then lasted some twelve 
that Mallam Usuman paid his visit to Zaria. On months, and on that Sa(r)riki Abd-el-Earimis 
his return the election lay between himself and retired, as he could get no supplies—the Kagoro 
Abdurahmanu, and he was chosen, the latter having buried all their remaining gram—rand 
chief installing him> Mallam Usuman then the w4r was abandoned. The Kagoro had Iwn ^ S 
returned to Zaria, with the news, and was taken brought to such that they aftewar^'' 

by Mallam ^ Musa to Sokotot to be officially came to Jemaa 16 beg for fbod; 

* Petty chiefs, pttttces, 6to. ■ ,, thefff'werAtakento as *, 

-Sokkotu would represent eouud much hetter,^^iiud iBa^JirSsi' 

would, apparently he quite as correct, but the' above' i?the 4 . 4 ,-.' ■ 

!. .'oMciai'epeHW, ^ ^ 
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and Adamu of Jemaa fought them. The pro¬ 
phecy is supposed to be still in force. The 
ICagoro were thus never properly conquered by 
the Filani, and they never paid tribute to Jemaa, 
though the Kajurawa had taken slaves from 
them annually.* 

Adamu (1350-1869 and I 88 I-I 880 ), a full 
brother of Abdulahi, succeeded Musa. Except 
for Abdurahmanu, the two branches of Mallam 
Usuman’s family seem to have furnished chiefs 
alternately, each taking it in turn, with Zaria’s 
sanction, to eject the other. The usual charge 
seems to have been drunkenness, though there 
is no doubt that the claimant who brought the 
best presents to the suzerain was always the 
' most successful, and, theoretically, the most 
temperate. 

Mamma Adda (1869-1881 and 1885-1888), son 
of Mallam Usuman, also had two tastes of powder, 
being finally replaced by the present chief. 

Abdulahi II. (or Matchu) began to reign 
in 1888. He is the son of Abdurahmanu, 
, son of Mallam Usuman, and was appointed by 
Sa(r)riki Yerro of Zaria, while fighting in the 
Kagoma district. Abdulahi has seen a good 
deal of service, having been wounded eight 
times altogether. 

There had been wars with Keffi in the time 
of Adamu, but the fighting had been stopped 
by the Emir of Sokoto. However, about 1893 
trouble arose with the late Magajin Keffi 
(Maloney’s murderer) over land near Tsaunin 
Kolere, some of which was still in dispute in 
1909. The Keffi people came in 1895 as far as 
N'umbu while the Sa(r)rikin Jemaa was at 
Zambar, but the latber drove them out, and 
appealed to Sa(r)riki Yerro of Zaria, who decided 
in favour of Jemaa as regards the Numuna and 
Ninzam portion. 

About four years later a plot was formed to 
replace Abdulahi by his brother Usuman, the 
ex-Sa{r)rikin Jagindi~a town founded on a 
deserted pagan ate by the Filani in the reign 
of Adamu — the chief conspirators besides 
Usuman being Umoru Sa(r)rikin Delle, and 
Shemaa, a Filani. Another was Mallam 
Momo Tsula, since made (in-)famous by his 
work at Abuja l^t year where he tried to seduce 
soldiers and raise a revolt, but was captured 
apd imjnr^oned, ■ Usuman had been deposed by 
his brother and. had gone to Keffi, but returned 
"Ig plot, , his spppl^t^^^brin^ing the news to 
Sa(^|riki Abdula^' at Jemaa, who persuaded a 



T, Wm under 'control, and'the 

i',': it, is, njore a year 


man, Dan Zabia, to- go to Umoru’s house at 
night and murder him. The death of the 
Sa(r)rikin Delle so enraged his followers that 
the whole of the Jagindi people at once rose, 
and were soon aided by the Kagoma and Kajji 
tribes, and by Dangoma. Fighting went on 
until 1903, when the Resident of Kefii intervened, 
and a year afterwards Usuman and Shemaa 
were deported. 

No. resistance was offered to the Europeans 
by Jemaa himself, hut there has been trouble 
with every one of the native tribes surrounding. 
The Yeskwa, previously conquered, killed 
seventy-three out of a Jeinaa force of 877 sent 
against them in 1900, and have since thrown 
off their allegiance, while the Ninzam have 
always been restless. I once had to hang a 
Ninzam chief for murder, and his brother sent 
a message to say that he would have my head 
to decorate his hut as compensation. We 
visited the town soon afterwards, but the people 
seemed to have “a previous engagement.” 
The man sent in his submission, and on coming 
to me I made him chief instead of his brother. 
That, no doubt, seems a strange procedure to 
English ears, but one is only too glad to have 
a strong man in office if he has once acknow¬ 
ledged his defeat, Another Ninzam chief, when 
called upon for tribute, said he wanted to have 
a little fight first. He was, of course, obliged, 
and after about half an hour he sent a message 
to the effect that his peo'ple thought that they 
had the worst of the argument, and that tribute 
was forthcoming. Abdulahj is a strong man 
and requires firm handling; he naturally does 
not appreciate our control. He can hardly 
speak Filani, his children not at all, and they are 
turning into Hausas. All tribes which Jemaa 
conquered pay their tribute through him as 
suzerain; those still independent on our arrival, 
and since subdued by us, pay direct to the 
Government. 

Owing to the fact that this country once 
belonged to the Kajurawa—the principal re¬ 
presentatives of which tribe are now at Sanga— 
the courtesy title of the Chief of Jemaa is 
Sa(r)rikm Kajuru Filatihu. 

Chiefs of Jemimn Da/toro, 

0 . Abdurahmanu, principal chief at Ungwal 
Tagamma^ came to Jemaan Daroro, but not 
recognised as: Sa(a:)riki until 1843. 

1 . Mallam Usuman, 1810-^1833, first chief 
appointed by Zteia, 

, 2 . Abdulahi 1'., 1833-1837, killed in action.^ 

a. iruba (firit lime); 1887 - 1 ^^^^^ 
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4. Abdurahmanu, 1843-1847, deposed. 

5. Musa (second), 1847-1850, deposed, 

6 . Adamu (first), 1850-1869, deposed. 

■ 7. Mamma Adda (first), 1869-1881, deposed. 

8 . Adamu (second), 1881-1885, deposed. 

9. Mamma Adda (second), 1885-1888, de¬ 
posed. 

10. Abdulabi II., 1888, still reigning. 

III.— Scarification—Painting—Ornaments— 

Deformations—Clothing—Abnormalities— 

Invention. 

Scarification ,—All members of the Kagoro, 
Kajji, and Moroa tribes are scarified, and I 
am told the same holds good with the At- 
takka and Katab. Before the present pattern 
was adopted, each tribe had irregular outs on 
the forehead only. There seems to be no 
religious significance, the lines being simply to 
denote race, and this must be correct if what 
they say about copying those of the Katab is 
true. 

Males and females have the same marks on 
the head. These consist of numerous shorb 
IDerpendicular outs right along the forehead from 
ear to ear, and long slanting lines (thirteen or , 
more) on each cheek from ear to chin. In 
some cases (particularly amongst the younger 
men) a sort of zig-zag is added to the lowest line, 
but this is not compulsory; the other marks are, 
except in Tuku and Tuku Tozo, the people of 
which towns seem to be separating themselves 
from their northern relatives, and desirous of 
settling down peacefully under Jemaa. There 
are no euphorbia hedges there, and the “ tails ” of 
the women are of a special shape. Men may have 
in addition, patterns on the chest, composed of 
rows of cuts about } in. to i in. in length and 
usually made slantwise, but they are volimtary 
and seem to be dying out. They are not con¬ 
fined to persons of rank. 

These marks, I was told, are merely for the 
sake of ornament. They are not regarded as 
charms in any way. I could not find out what the 
patterns are intended to represent. The people 
said they did not know, and, if borrowed, this is 
probably quite true. Youths have the forehead 
scarified when able to hoe. The only raised 
scars I saw were on a Kajji man at Mersa, 
and this seems to have been an accident. 

There is no doubt that Hausa patterns will 
spread, and be adopted even by the , Kagoxo,’ 
especially those which are supposed to hay® 
particular virtue^-Tprevention of sickness^ 
retention of wile’s fid^itj^ etc,; many of the 


Women’s chests and backs are decorated with 
a regular pattern, so there is no need for them 
to undergo fresh pain for the sake of acquiring 
additional beauty. The first to be done are 
those lower down, and these seem to vary a 
little in design. When a girl reaches the 
marriageable age, the chest and back wall be 
scarified, and w^hen she goes to her husband the 
forehead. The rows of marks (made as in the 
men’s chest patterns) may be increased in 
number, and the pattern on the abdomen may 
change. There is no danger of a Kagoro girl 
losing her “ marriage lines 1 ” 

The scarifier is an important person, though 
he has not the exclusive right to operate on 
everyone, and the office is practically hereditary, 
for no man would teach a youth other than his 
own son or nephew. 

Painting ,—At feasts (marriages, etc.) both' 
sexes paint a black stripe about one inch wide 
from forehead to stomach, and sometimes there 
may be a narrow line on each side, or each of' 
these lines may be divided into three. No colours 
are used but black pigment and the red earth 
mentioned below, and no other designs are per¬ 
mitted. They are, of course, in addition to the 
scarification. The pigment is obtained from 
the unripe kernel of a certain thorn-tree (Kagoro, 
illala; Hausa, gaude)^ which is pounded up, mixed 
with water, and applied with the crushed end 
of a stalk of guinea-corn. Kor scarification 
(which is to be permanent) the incisions are 
painted with soot from the bottoms of the 
cooking pots, mixed with grease. The black 
and red are easily obtainable; so is white 
earth, but it is not used on the bodies, 
though it may be eaten in certain eases. 
There are no special artists for the painting, the 
people do it to each other, but for scarification 
a particular man is resorted to if one wants it 
well done. 

. The women usually smear their bodies with 
red earth (mixed with grease if they can get it), 
and the men, at certain times {e.g,, dances), 
may coat their legs up to the knees. This is 
said to be merely for the sake of ornament ,* it 
may also keep off insects. No distinctive dress ' 
is worn for prowess in war, though a male was.' 
not supposed to have attained to the dignity of : 
full manhood until he had killed someone* \ 
There is a general idea amongst Jemaa people. , 
that he was noli a^lowe^ to marry rmtil ' ' 
desirable feat, had: "been 'performed,... 

'Kagoro deny this,_ 'and, v 

age .at; 'which 
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the hero to his house, his whole body was 
smeared with red earth, and he was carried 
in procession on the back of a friend, the women 
of the (quarter meanwhile dancing and waving 
their hands before them, and singing his praises.* 

It is rather surprising that they have not 
learned to put antimony (or sulphide of lead) on ■ 
their eyelids, nor to stain their nails and hands 
with henna, as do the Filani and Kansas near 
them. They say they are afraid to ornament 
their hands, lest it should interfere with their 
farming, and it is quite possible that this idea 
is. fostered by the men so that the women will 
continue doing the hard work. 

Ornaments.—"No special badges of rank are 
worn—not even in war. The chiefs do not 
themselves fight, for a general is chosen by the 
people before the war commences. They, how¬ 
ever, follow their men to drive them on if 
necessary. Youths may dress their hair; girls 
and women shave their heads. With Kagoro, 
some males up to about the age of twenty allo-w 
the hair to grow in a broad tuft from the fore¬ 
head to the hack of the neck, reminding one of 
children’s wooden horses in England. Some Kajji 
say that a youth should not shave his-head until 
hie has two children, but this is doubtful. Some 
plait the hair instead and ornament it with beads, 
as do the Kajji, or arrange it in the shape of a 
mop. Young girls may do likewise, but shave 
head when about six y4ars of age, possibly 
because they have to carry weights (wood, 
water, gtain, etc.), while the men very seldom 
do so. The older men usually allow the beard to 
grow, but the moustache may be shaved now 
and then. No shaving seems to be done while 
preparing for the harvest. I could not ascertain 
that there, was any reason for this, except that 
i^ie "men were too busy on the farms, but I 
there is one. 


—Both lips of the women are 
for the reception of pieces of wood 
c^let These may be over 1 inch in 

Sind about | inch high. Sometimes 


Haddon’s remarJcs in Head-hunters, Black, 
an4^yrn,’’.pag)B 8^“ There can be no doubt that 
thidr to procure heads was to please 

: j|i|ioigs«|[n^-;^bep it was said to be an indis; 
^nsa^ ntee^sity IpF a ytiubg man to procure a skull before 
M ffluferry, and tht pOSSi^ion of a head decapitated by 
to be afiSrly gener^ method employed by a 
1 ^ 1 ^ 4» udth the maiden of his 

■ ^ being'sufficiently brave 

j ..j,. cThh pride wonaieii feel in their 
U |i©sMis is not cbhflned to these 
*11116 western tii^bes ol 
very 

Btj^nie oligfhlejoTO 





the outer face is ornamented with beads, tin, 
or colomred earth. They are easily removable, 
but are supposed to prevent females eating 
fowls or dogs, the latter a very great privation. 
These people do not kiss each other, so there 
is no objection to the tichialcs on that score. 
The lips are usually pierced when the girl is 
about seven or eight, stalks of grass being 
worn at first, and then sticks of increasing 
thickness, until the tichiaTc itself can be in-' 
serted. These are of varying diameters, and 
when very large make the lips project so 
much that, seen sideways, the wearer has a 
pig-like appearance. 

Both ears are pierced in the women, only the 
left in the men, and they are treated in the 
same way as the lips. In the southern towns 
the piercing of ears in males is not compulsory. 
Beads, usually in the shape of blue glass rings, 
are bought from Hausa and other traders, and 
worn; or if these be unobtainable, string or 
sticks will do, never metal. There seems to be 
no way of mending torn lobes, for I have seen 
several in spite of the fact that ear-rings are so 
light. The nose is not pierced, as with the 
cannibal Nadu to the south and the 

Beriberi of Bornu (right nostril), nor flattened. ■ 
Teeth are not filed nor broken. 

The heads of infants are massaged backwards 
to keep them from becoming too broad; both 
sexes are treated in the same way, the mothers 
(who do it) first warming their hands and using 
grease. The mode of carrying children does 
not influence the shape of their heads much. 
The women may bind themselves tightly after 
childbirth to avoid becoming permanently fat, 
but there seems to be no permanent constriction, 
and there is no artificial elongation of the 
mamma. There is no deformation of the feet 
or fingers. 

Clotliing.—^'hQ chiefs who have been recog¬ 
nised by the Government wear Hausa robes, 
and are called agwams. No other Kagoro 
wears any cotton of any kind^ but Kajji and, to 
a less extent, Moroa men buy clothes from the 
Hausas if they can afford them. The males 
wear a leather triangular loin covering after 
they have reached the age of six or eight, possibly 
earlier if the father happens to have skins to 
spare; Moroa and Kajji men ifiay' wear eotton 
loin-cloths. . Borne wear another skin over 
the should^ ’lie a 

being tied t© sOTe as a. cord, and 

emablingdt t# be shifted to the side exposed to 
^garments are made lot 
goat or the:- feair »b'eteg, -lelt ■ m 
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latter, but not on that for the loins, which is 
tanned. There is no special “ tailor,” the skins 
are prepared by the wearers themselves. 

G-irls from three to four until married wear 
the wyan^ a girdle of loose native string—not 
plaited nor t'ddsted—which is tied around, but 
lower than, the waist, a long end meeting the 
girdle again near the small of the back. This 
is an absolute sign of virginity. Married women 
wear a tail (Jiunnoh) instead of the girdle, 
which is in shape something like a mushroom; 
some are long and thin, others are short 
and stumpy. The tail is made of a palm fibre 
very tightly drawn together and bound with 
string, the wide wheel-shaped part being plaited 
like basket work, and tliey may be left thus, or 
may be coloured red with earth to match the 
wearer’s body; twq strings of the same material 
attaching the tail to the waist. The next step 
in ornamentation is a row or two of beads 
around the edge, and then brass wire may 
be bound around the body of the Imnnok^ 
or it may be covered with sheet brass; finally, 
the under part may be decorated with beads 
in a regular pattern. The brass, is of course 
obtained from the Hausas. The beads (from 
them or other traders) are strung on thread, 
and then stuck on with liquid rubber, of which 
there is plenty in the cpuntry; they are not 
sewn in any way. The fancy patterns were, 
I think, invented by the Jaba, a tribe to the 
west of the Kajji; they are extremely rare 
amongst Kagoro women. 

I was told that sometimes a bell is worn 
above, the tail, but I do not know under what 
circumstances. The Tuku Tozo tails resemble 
a bell. 

When a girl has been married her mother 
takes off the girdle, and a small branch or 
bunch of leaves is hung to a string in front. 
Many women—especially when old apparently 
—wear leaves both before and behind, though 
this is not compulsory, but those in front are a 
sign of marriage. At certain times (dances) leaves 
may be worn by young girls; this, perhaps, 
corresponding in some degree to our. young 
people taking grown-up characters at fancy- 
dress balls. Tails and loin-coverings are. not. 
sacred to the owner, and if in good condition at 
the time of the wearer’s death maybe passed on 
to other members of the faaxuly. These peculiar 
articles" are probably responsible for the old 
belief in tailed people m Higeria* . v , , 

Ho Kagoro, Kajji, Attakka, or Moroa. wxnaja 


ment which would be inflicted is, apparently, 
the disapproval of her own people. The 
differences in the adornment and shape of the 
tail.seem to be the only variations sanctioned. 

I have known girls, taken away when young, 
and dressed in Hausa cloths, at once to discard 
these for the tichiaJt and hmnoh on their 
return. On the other hand, the mutilation of 
the lips is not at all popular amongst women of 
other tribes. . Having to judge once between a 
husband who wanted his wife (a runaway slave 
from Sokoto) Kajji-ised, and the wife herself 
who thought her natural charms sufficient, I 
decided that she must adopt the leaves and tail 
as she was married, but that her lips were not 
to be touched, for the perforations should be 
made when the girls are young. They seemed 
to be satisfied; I am sure I was. 

No head-covering is worn by either sex, but a 
cape—something like the sack with one side 
out open worn by coal-heavers—is made of 
palm-leaves for protection against the rain. 
This may have been copied from those made by 
Hausas, their name for it (kahiddo) is often 
used. A sort of immense three-cornered grass 
hat is worn by Ninzams. There are no 
coverings for the hands or feet. 

The Gannawarri women wear a number of 
iron rings in front and a kind of leather brush 
behind, but no leaves nor tail. . 

I have some figures concerning the height 
and other measurements, but I think we need 
not trouble about them to-night, and simply 
pass on to— 

Abnormalities^ etc ,—There are no albinos 
nor persons with red hair, nor, apparently, 
any with an excessive amount of hair, or with 
none at all. Old people are looked after by. 
their children—especially the fathers—but their 
death is nothing to be sad about, in fact quite 
the opposite, for the older and more important 
the deceased the greater the wake. They are, 
however, never killed. 

If a child be an idiot or unable to move about 
it may be thrown into the water, ‘*but not 
killed,” so they say, though it comes to the same 
thing apparently. This usually happens when 
the child is between the ages of one and four, but 
in some cases he may be given a much longer ' • 
time in the hope that he will recover. It is 
evidently a snake a human being ” (so 

I was told). “ If, alterhave* thrown him ■ 


rould dare to attire herseM in my 
le presorihed fashibia^ the ( ‘ 


into ,thewaimrino^^'-^Way,''nnd'then comeb^-r-/.' f 
Silently hide yburself, you ’ 

,-^tb a 

the su3cro.tn^il%'^’i9^4p, ’ ’ „ 
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also. Matcim (blacksmitli) says that his grand¬ 
father (Shohin) took a boy to the riverside and 
made him sit with his face to the stream. He 
and the boy’s father gave the boy some kunu* 
and while he was eating it they stole away 
and climbed a tree overlooking the river. Soon 
the boy glanced around, and, seeing no one, 
began to grow until he was as tall as a tree, 
turning at the same time into a snake. Shobin 
and the father were terrified and ran away, the 
former tearing his leg during the flight, the 
mark, which he had to his death, being, of 
course, an indisputable proof of the truth of the 
story. It is probable that once, on some former 
occasion when a child was thrown in, a crocodile 
or some other monster leapt up and caught 
him, thus terrifying the onlookers, and giving 
rise to this myth. 

If a Moroa gives birth to an idiotic or de¬ 
formed baby medicines are tried, even up to 
the age of ten years if necessary. The mother 
will nurse it for some time, and if it does not 
become normal may leave it with the father 
and marry someone else. When the father is 
convinced that it is useless to expect any im¬ 
provement he calls in a Kagoro or Attakka 
priest, who will throw it into the river Kaduna. 
He himself has to hide, for the child turns into 
a pillar of fire and smoke,t and would consume 
him if present. The mother will never return 
to the house while the child is alive lest it 
prevent her having normal issue, but she 
may come back after its death. The Kagoro 
and Attakka have much stronger “medicine” 
than the Moroa, so they do the drowning them¬ 
selves. It is just possible, judging from this 
and from the fact that the Moroa’s time of 
probation is so long, that the Kagoro taught 
them the custom. 

The people are not very inquisitive 
nor anxious to learn new ideas, tools, etc., 
from their neighbours; they seem to be quite 
content to remain as they are, and simply say, 
“We Kagoros do not do so,” or “Our fathers 
did not teach us.” Thus even now, none of 
them (nor of the Moroa and others) can forge 
iron or make their agricultural implements, 
although foreign—generally Hausa—blaok- 
, smiths have been with them for many years. 
And they will ijLot wear clothes, in spite of the 
fact that during the harmattan season their 
climate is very They are,, however, 

f An Ibgend of a person ohatiging in^ a ball 

of fire fm water is mentioned in ** The Soieiiice 


learning the Hausa language, but not that of 
the Filani, for the latter—having been slave- 
raiders—are their natural enemies. 

They are courageous, and have made tribes 
much bigger than their own respect them. 
None have as yet been educated, so it is im¬ 
possible to say whether they would readily 
return to their native state if once removed 
from their surroundings ; but I should say that 
they would, judging from the way in which they 
cling to their attire. They have such a strong 
love of freedom and conservatism, that I do not 
think they would relinquish their liberty, nor 
take to any European customs without com¬ 
pulsion, and as that would be contrary to our 
principles we let them alone so long as they 
keep their roads open, and remain peaceful. 
The tax imposed is merely to remind them that 
they are no longer able to indulge their little 
bobby of collecting the skulls of their neigh¬ 
bours without bringing upon themselves the 
serious attention of a stronger power. The 
incidence is about one penny per head per 
annum; such a tax would be welcome here 1 

IV.— Habitations—B uinniNa—BEooEATiON, 
ETC.—Beoccui’ation. 

HaUtaMons ,—Houses are built of red or 
black mud, and have grass roofs. The walls 
' are 3 ft. to 4 ft. in height, and the roof is 
higher at the back of the .house than at 
the front. Each house has one central door, 
or in a few cases two, opening into the com¬ 
pound, and each wife' has a separate house for 
herself and her family. There is a porch or 
hall, extending along the whole width of the 
house, where wood is kept, and a verandah 
outside that, where the people sit in wet weather 
during the day, or outside in dry weather on palm- 
tree logs let into the ground. The porch has a 
doorway about ft. to 3. ft. high in the shape 
of a half-hoop. Between this and the sleeping 
apartment there is another .doorway, closed 
by a sliding mat, let into the wall. The out¬ 
side doorway may also have a sliding door, or 
perhaps a curtain of string. 

The arrangement reminds one somewhat of a 
Canadian rstilway sleeping-car, the verandah 
resembling the open-air space for observation, 
the porch, the smoking-room (where the fire is). 
Inside that are two compartments opposite one 
another, which can be compared to two sleeping- 
berths ; in fact they are used as such, that on 
©lie- side. (I believe always the right) has a, bed 
of palm-fronds, or bamboos raised about one 
foot frorp fipor, and is for the husband 
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and wife, that opposite being for the rest of 
the family. Then, further on, is a circular 
room, in the centre of which is a large earthen¬ 
ware vessel for holding grain, built on stones, 
and there may be other smaller ones also. 

The dome of the roof is over the granary, 
which is in the shape of an enormous vase 
(opening at the top), thus giving room for 
persons to climb into the attic and take the 
grain, or to hide if necessary, and also—so they 
say—^to keep the smoke away from the rest of 
the house. There is no chimney of any kind, 
but it naturally goes to the highest part and 
escapes through the thatch. The smoke is 
probably also useful in keeping the grain free 
of insects to a slight extent. A man may have 
a compound to himself, or he may allow all his 
sons and their families to live there also, thus 
forming a miniature village. The houses are 
built on the ground level, none are on piles, 
but boys watching the crops have a scaffolding 
so that they can see over the grain- 

Building. —I am told that anyone is free to 
build or farm where he likes on unoccupied 
land, provided that the spirits agree. The 
father chooses the site of the son’s house, and 
places stones in circles, or threes, for the 
granaries to rest upon. The blood of a fowl is 
spilt as an offering to the people already buried 
there, or near, so that they may leave the house 
in peace, then a few leaves of the Nok tree are 
put in a hole in the spot chosen and covered 
over. This is supposed to bring good luck to 
the house. After that, the prospective owner 
invites all the “big men ” to inspect it, and of 
course provides beer {altanii), without which 
nothing is done. A little beer is poured three 
times on the place after three incantations, and 
an ancestor’s aid is invoked, the rest being 
served out to the company. When they have 
drunk all they can get, they tell the man to 
remain in peace, and he starts building. When 
the house is completed, ttih (evening meal) 
is prepared (on this occasion I am told no 
beer is drunk—but I can hardly believe it), 
the people of the quarter are invited to share 
in the feast, and when all have eaten and 
departed the family enters. 

No sacrifices are made when building (except 
for |rhe fowl killed as above) or "when felling 
trees, nor are any charms, tokens or coins put 
in the foundations, as with us. While on the 
subject I may mOntion that in Angwopa 
(Ninzam) I saw a rooster which had been ptrt 
into a pot let into a hole in the step of the 
^ outet porch, and as the neck of the pot was 


narrow, only his head could protrude. Fowls 
are often kept in pots for fattening purposes, 
but in this* position the rooster acted as a 
watchdog as well, for no one could pass into 
the house without disturbing him. A man is 
free to farm on unoccupied ground, but he must 
obtain the consent of the spirits (which really 
means that of the elders) as above; the 
meakwajp will sometimes cut the first sod, and 
beer is offered. 

A fowl is killed when the corn is ripening, a 
hole is dug in the centre of the farm, and the 
blood of a fowl and leaves of the iiarrajikwoi 
and iongwai are put in it. When the corn 
is ready for harvesting, fires are lighted of 
kimgut, and the smoke enters everywhere and 
kills the insects. After the corn has been 
-stored in the granary another fowl is killed, 
and the blood is smeared on the outside, the 
flesh being eaten by the men. Young women 
must not eat fowl “as their lips are pierced” 
—^the old ones may, apparently. The blood 
has the same effect as the beer; it appeases 
the appetites of the ghosts, f?ho will then 
allow the people to live in peace—until, of 
course, they are thirsty again. 

The roofs are made of bamboos or palm- 
fronds in the shape of a dome. They are not 
regular though, for the poles from the top to 
the front of the house are much longer than 
those to the back, the apex being over the 
granary. The poles are lashed together with 
tie-tie, and look like a spider’s web, as the 
lashings are in concentric circles. The grass 
stalks—about 5 ft. to 6 ft. long—ax'e then joined 
together into a flat layer with tie-tie and rolled 
on to the poles, beginning at the bottom of the 
front and going first from side to side, and then 
round and round the house until the top is 
reached, where the knob is tied and may have 
two sticks thrust through horizontally, and a 
large egg or bottle on the top as a charm. Each 
roll of grass is tied to the cross-lashings and 
joined to the next roll. 

When building the house the granary is first 
made—so that it may get the sun, and because 
it will take longer than the walls, being higher 
—and then the rest of the house. 

The floors are trampled until haird, and some¬ 
times'charcoal is mixed with the earth (as also 
with the walls) torMackien it. Cowries, are 
often inserted as ornaments, and arranged ^ jh 
circles or ** patterns. Sometimes 

even the whole. compound ha® a beaten floor. 

outer fro^t of the 
ioneels even if the brnimaen* 
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tation goes no further than a coat of red earth, 
and in some towns designs are worked out, 
as has been seen, the Kajji houses usually being 
far ahead of those of the Kagoro and Moroa 
people. 

Sometimes the doorway itself is also orna¬ 
mented by lines running around the space. All 
the lines are nnade by pressing ‘ sticks (straight 
or bent as required) into the soft mud when 
the house is being built. The dice-cup pattern 
is used on the body also. 

The porch generally has a long troughdike 
shelf of mud running over the inner door (= the 
hat-rack), and the inner rooms also may be 
furnished thus; this is to place the calabashes 
in. Sticks or horns may be stuck in the wall 
to hang bow and arrows, etc., on, and I have 
also seen a hanging hook of 'wood something 
like a swizzle-stick, or an umbrella-frame upside 
down, it having been simply cut from the fork 
of a small tree, and not improved in any way. 

Low wooden stools are used in the houses. 
Skulls of men, also those of the hartebeeste, 
antelope and monkey, are strung on a piece 
of native rope and hung up on the outside 
walls under the thatch to advertise the family’s 
prowess,* and these are passed on as family 
trophies. There are some medicine - houses 
(although this is denied), but I can get no in¬ 
formation about them from the Kagoro, and no 
alien is allowed to go near. A cave containing 
a large number of skulls was found by the first 
expedition. The Moroa have a house at Beniki, 
I believe, and it is said that there are others. 

There is very little refuse. The ashes are 
put in the goat-house and are used as manure, 
the remains of the night’s food are usually 
eaten next morning or given to the dogs or 
vultures, while any loose grain is soon picked 
up by the fowls and goats. Pits are, however, 
necessarily made when the house walls are 
being built, and whatever refuse there may 
be undisposed of is thrown in. The Kajji 
compounds are kept very clean, but the Moroa 
and Kagoro housewives are not so praiseworthy, 


* This ctistom is apparently common, for Dr. Haddon' 
states (“ Head-hanters, Black, Wliite and Bro>vn,” page 107), 
writing of the Kiwai“ The head was hung over a fire and 
all the tuiir singed off. During this process all the young, 
|ir^ the village assembled and danced in a ring near—-but 
• net round—the fire,,^^g^g all the while. The head was 
away, aud the removed; after the skull 
a c^ved peg was stfick in the skuD, by means of 
weir It was hung iq> on the nnan post of the house.”. And 
page m, of the ^awattaX>-“ Below one of the 
,, oJnkers of human skidls hang-ing 

onions; these were the 
i' and they were hung up as 


and, as the people are not very careful, the air is 
not always so pure as it might be. 

Beoccupcbtion ,—A bouse is reocoupied on the 
death of the owner, although he may be buried 
in the porch itself. If the owner has children— 
and this seems to include the occupier of the 
house (a wife) as well as the possessor of the whole 
compound (the husband)—he or she is always 
buried close to the porch; if he has none, he is 
buried outside close to the walls so that the roof 
will protect the grave. A compound has a house 
for each wife, outside granaries,igoat houses, others 
for the preparation of food, and stables, etc. As 
stated before, the Kagoro towns with the excep¬ 
tion of the five in the south, are all built at the 
base of the mountain spur, so as to give a 
retreat in the event of an attack. Caves up 
above are filled with grain, and in case of alarm 
are inhabited. The compounds are surrounded 
by euphorbia, the juice of which, it is stated, 
'Will blind anyone if it gets into his eyes— 
goat’s milk is said to be the only remedy, and 
it must be applied at once—and if the people 
retire they let loose swarms of bees {shoi) which 
are even more effective than their arrows for 
repelling assaults.* 

Y. —Basket-Work —Pottbry — Metallurgy 

—Machinery — Fire — Natural Forms-^ 

Writing — Weaving — Agriculture — 

Trade. 

Baskei’worh —The commonest form of basket 
in the northern towns is the Uncharra^ for 
carrying millet, etc. This is in the shape of a 
calabash and the weaving is of the simplest 
form. The Tuku people make a basket with a 
handle, and there is another kind used for 
carrying water or honey, which is, I under¬ 
stand, made waterproof by being daubed with 
mud, but I was unable to procure specimens. 
It is not used as armour.. Groat skins form 
bags for grain, but most are made of straw. 

Pottery ,—Baskets are not enlployed as moulds 
for pottery, for none is made, except in Kaderko 
and Buchui perhaps; all pots are procured 
from the Attakkas. There is no wheel. One 
method is to mould the fresh clay on to an old 
pot, as with Hausas and others. It is possible 
that the want of suitable earth was the original 
reason—though to all appearances the Attakka 
country is exactly the same as that of their 
neighbours—but there is certainly a prohibition 
against it how, for Attakka women who have 
married Kagoro men are not allowed to make 
pots at, home, hut must go to their own country, 

■ * •See No, .%0U, ‘ - 
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They are, however, at liberty to return after 
having done so. It is said that ill-luck wiU 
overtake the Kagoro if they ever permit the 
making of pottery in their country. The Moroa 
also buy their pottery. The pots are black and 
quite plain, there being no decoration or varnish. 
G-ourds or calabashes are of course very much 
used. 

Metallurgy, Kagoro do not know that 
the stone implements found in the vicinity 
were once tools. As far as they know irron 
has always been utilised. When I pointed 
out the fact that only foreign blacksmiths had 
worked that metal for them (and are still doing 
so) they said that they did not know what had 
been used beforCi These blacksmiths in Kajji 
towns have special houses built very often in 
the form of a high cone. Brass is also obtained 
from traders. The only use I saw it put to 
was for ornamentation. The only silver in 
their country is our coinage, and this is too 
rare to be melted down to make ornaments as 
with the Hausas, but tichiahs are decorated 
with tin. 

Machinery ,—The millet or other stalks are 
first pounded by women in a wooden mortar to 
separate the grain. This is then winnowed 
in a fiat shallow basket. The grinding is done 
with two fiat stones, the lower one being placed 
at an angle inclining from the grinder to a 
calabash on the ground. The grain is poured 
on the higher end (near the woman) and by the 
time it reaches the calabash has becom^e flour. 

There are, I am told, no wells. They would 
not be necessary, as the towns are built very 
close to rivers. 

Fire, —Fire, “ which originated in the world 
from lightning,” was formerly obtained from 
wood by the upright method. Several kinds 
of wood will do. The Moroa people say that 
they use this method even now in dry weather 
if not near a house. 

The next method was by striking steel on 
pyrites or flint, and this is still very common. 

It is now usually procured from the black¬ 
smiths. When once fire has been brought to a 
house it is practically never allowed to go out 
except when fresh is sent from heaven,* and it 
is wonderful to see how long a stick, will , keep 
burning. Sometimes the embers are placed in 
chaff. Fires for warming (and also for cooking) 

* Sir Harry H. Johnston Lil^ria,” p. 894) says“ I have 
so frequently witnessed the ignition of the AMcm hush by 
flashes of lightning, that I can well realise how^ the negro 
may have even been led into the use fire by keeping 
and feeding the remains of a, cbnflai^tidh the 

fiiectriefluid ’ » ■ • •, > 


are formed by putting three logs together so 
-that their ends form a triangle, and a fire is 
lighted where they join. As a bit is burnt away 
the log is pushed towards the centre, and 
although there may be no flame this sort of fire 
seems to be inextinguishable—except of course 
in rain,. 

There is no religious reason for keeping the 
fire alight, I believe; it is simply for the sake 
of convenience, and—as with the Hausas—it 
will be gradually abandoned as matches are 
introduced, for the labour of collecting wood 
would then be lessened. The first fire for a 
new house is obtained from the nearest neigh¬ 
bour—^if friendly; there is no need to vrait in 
order to get it fresh from lightning. 

Natural Forms ,—No stone implements or 
arms are in use now, it is said. Gourds aje 
employed as basins and drinking vessels, but 
not skulls (as, it is supposed, was done by the 
Ashantis). The pots made by the Attakkas 
resemble gourds. Some reeds are used for 
musical instruments. 

No parts of animals are utilised for human 
defence. The Nadu have wooden helmets and 
skins to deceive animals, not the Kagoro now. 
Bamboo sticks with iron rings are used as clubs. 
Leaves of the fan-palm are sometimes laid on 
porches or outside shelters, but usually there 
is thatch underneath. 

Writing ,—^There seem to be no writings nor 
even notches on sticks. As all villages are 
close together it would hardly be necessary, 

I have not seen any representations of 
animals, etc., and none are scarified on people’s 
bodies, but the natives understand English 
pictures. 

They comprehended a rough plan of country 
drawn on the ground, but I have not succeeded 
in getting anyone to draw one for me. 

To the bearer of ah important message tlate 
sender may give a stick known by the receiver 
to be his as proof; tb® stick of the agwam is 
different from ordinary ones, and from that of 
another agwcm, and most of the people have 
seen them at beer feasts, so they know* them.. 

Weming ,—As th^ are no clothes there is 
no weaving done. I am told indigo is sold to 
the Hausas. 

Agricultiure ,—Begular farms are laid out by ' 
everyone.. The dig and the women sow, 
the impl^ents a hoe and sE hoi^,, 

shovel used as a , 7 

,'' These ^ nuade By the (fcarei@^) ■ 

are hipest m mmm m \ 
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off heads, marriage (to parents of bride), etc. 
No domestic animals are employed in the work 
of the farm. 

Goat’s droppings and ashes are used as 
manure. Land is allowed to lie fallow and 
there is a certain amount of rotation of crops, 
though this is better understood by the Moroa, 
who have but little spare land. 

When the grain is ripening strings may be 
tied from one end of the field to another, and 
these are Tibrated by a watchman (on a raised 
platform, probably, or in a tree), to keep off 
the birds and monkeys. If no string be avail¬ 
able he will shout at short intervals. 

Charms—^bunches of leaves tied on sticks— 
are placed at the edges of the fields to prevent 
theft. 

A man establishes his right to an unoccupied 
piece of ground by tilling it, and it is his until 
he allows it to go out of cultivation. 

Trade, etc .—The fingers are always used for 
counting. For 1 the first finger is extended; 
for 2 the first two; for 3 the second, third and 
fourth; for 4 all the four fingers; and for 5 
they are placed on the thumb. Both hands are 
used for the teens. For 20, etc., the hands 
may be opened and shut several times, or else 
the feet may be employed also. 

There is no special class of traders, the 
bartering and marketing being usually done by 
the women. The custom of ‘‘ the silent trade” 
does not exist. 

VI.— Music—Instruments—Dances. 

I was unable to hear more than one Kagoro 
song—and that, I believe, came from the Attakka. 

I could not get the words (which referred to 
marriage), but the refrain was— 



and played like our big drum, the other was 
more of a tomtom. The horns were those of 
the antelope, two to three feet long, with a hole 
in the side near the point, and with about eight 
to twelve inches of a gourd fastened to the other 
end to give a wider mouth. A few of the 
players performed solos, and seemed to get 
sounds like those of a violin out of them, the 
intervals were so small they seemed impossible 
to write. The choruses were— 



There are no words to the Kajji music, the 
people march round and round the band, taking 
three steps forward and then one back. Older 
women dance singly, but they may carry 
babies while doing so. Young women may 
catch hold of each other (as do the men), one 
behind the other, to the number of perhaps four; 
small unmarried girls may wear leaves for this. 
The women wag their tongues quickly from 
side to side and squeak This sound is generally 
known by the Hausa name Imrunia. The 
dance is, I believe, intended to honour an im¬ 
portant ^person ; it was twice performed for my 
benefit, and once for that of a chief whom I 
had just a])pointed, but it—or something like it 
—is also performed at funerals. The band 
stands in a circle. After a time the big- 
drummer (the leader of this band) advances 
towards the centre, and is followed by the side- 
drummer and the horn players. in turn. They 
go around a few times and then kneel in front 


A Kagoro youth accompanied his song on a 
native autoharp made of reeds. This instrument 
is common to many tribes, I have come across 
it even south of the Benue. I heard another 
tune at Fada Kagoro, but whether it was played 
% one or two hoys I am unable to say, as I saw 
no trace of the player. The flutes on which 
it was played were made from guinearcorn 


of the person honoured for his reward. They 
never forget that part., An old woman may 
dance a ;pa8 seul at the same time, the other 
dancers standing still. 

Another dance I saw was by Ninzams (also 
head-hunters) at Banda. Twq men had drums, 
but none had wind instruments, the non- 
playets holding short sticks in, their hands. 



At Mersa (KijjiyijsAw (and hear4) a dance 
<m three ocoasiensv ? The instruments were 
^ latter being large, 


They sang the refrain several times (in Hausa) 
and then shivered violently. The translations 
are: “ Our town is with (full of) young girls, the 
youths will have, pleasure,” and Search for 
the whiskered one, ignore the salutation.” "What 
this last means exactly I do not know, and they 
could not explain, as they said thO'words had 
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been tangbt them by Mada (also head-hunters), 
who had evidently got them from the Hausa.. 



A few Hausa (or Filani) airs heard in Jemaan 
Daroro may be given, as they will probably be 
learned later by the surrounding tribes. The 
first is a woman’s song; the singers move their 
bodies (particularly the buttocks) in time. 




This is a serenade to the chief played several 
evenings a week on the algaita, a wind instru¬ 
ment which sounds like a clarionet. Sometimes 
the e in the last bar but one would change to 
A fiat, an interval strange to our ears.' 




The last are salutations to a chief. The 
translations are: “See him, see him, see the 
King,” and “ May you alight (arrive) safely.” 
They are played on long brass trumpets like 



coach-horns, often in different keys. The time, 
three-four, is the nearest I can get, but some¬ 
times it is very irregular. 

Other Kagoro instruments are a flute and a 
•kind of clarionet, both made of wood. A syrinx 
was found in Jigya, but whether this was native 
to the town or was imported I am unable to say. 

These airs were not all in the key of F’. I 
have written them thus for convenience* 


YII.— War—Hunting—Bblations of Animals 
TO Man. 

Wm. — There is a very close connection 
between the hunting and the war. parties of 
these head-hunting tribes. A chase may easily 
be turned into a battle, even amongst tbe 
hunters themselves,,, when the arms for both 
are the same; and the search for beas’^ may 
l^qoine a hunit for mem , 


From the account given me by the Kagoro, it 
would appear that when they first came to the 
land they now occupy, they were dependent on 
the chase for their food, and that they lived in 
caves. Somehow or other they discovered the 
bow and arrow (even now the Gannawarri use 
spears on horseback), and began to drive off 
the dangerous, and kill the edible beasts. 

It does not seem that all male adults must 
fight in case of war, but, judging by their general 
behaviour, I should not think any would refuse. 
The country is so small that the Kagoro, are 
always within easy distance of their towns, so 
they go out in the early morning, fight by day, 
and return to sleep at night. They tried to 
surprise the patrol sent to punish them in 1908 
about 9 p.m., but were unsuccessful. And this 
was the first night-attack Europeans had ever 
experienced in the district.* The warriors take 
food enough to last them for the day, but if 
fighting near their own houses their womenfolk 
will probably bring them something extra. 
There seems to be no need for any permanent 
organisation for war during peace, for all are in 
training, and none ever leave their houses with¬ 
out their weapons. Boys learn how to scout 
and take cover by practising with stones. 

There does not seem to be any formal declara¬ 
tion of war, fights usually arising from sudden 
quarrels, but if there be any delay between 
the disagreement and the actual fighting, the 
women or people of a town friendly to both 
sides usually hear of it, and pass the word 
along. 

Before a war is decided upon, the elders and 
priests repair to the sacred grove and ask the 
opinion of the ghosts. This is usually favour¬ 
able, and then a leader is appointed, the agioam 
wuta. He is usually chosen for his skill in 
arms, and will not be either the chief or the 
head-priest, for these follow behind their troops, 
and cheer or drive them on as the case may be. 
Boys who have shown the right qualities in the 
sham fights with stones will be noted for posts 
as subordinate leaders when they grow up. 
Eeligion is conducive to warlike prowess, for 
(1) the strongest on earth will be the strongest 
in the next world, and (2) the ghost of a 
slaughtered enemy will attend the slayer. 
There is ^so, of course, the admiration of the 
belles of the village^and the effect of jibe stories 
and songs of the prbw^ of bygone heroes., 

Whpn the forces have assembled, the'chief 
priest and the chief address them, and 

Middlesex , tails Jieeif 

attack^ a patrol at 
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been handed over to the leader chosen^ of they 
start. If in alliance with another tribe, the 
general of the tribe making the war will command 
the whole. Scouts are sent out in front to 
avoid surprise (up trees if necessary*), and to 
get news of the enemy, and the forces are dis¬ 
posed in accordance with the plan of campaign 
decided upon. When close to the expected 
battle-field the men extend. They keep a 
fairly good line but do not trouble about the 
step. All are on foot, there being bnt very few 
horses amongst the Kagoro; dogs are not used. 
They shout their war cry— Wifu wifu —and 
insult their enemies and boast of their own 
deeds. 

When an enemy has. been slain, the victor, 
on removing the head with his knife, will sing 
- a special song about it, but there seem to be no 
other special songs. The Ninzam people have 
some, though, and sometimes the women accom¬ 
pany the fighting- line, and sing to cheer them 
on. It is said that the Kagoro warriors do not 
sing any songs during the actual fighting. 

Most of the towns are defended with laby¬ 
rinths of euphorbia hedges, as mentioned 
before. ' There are oaves in the hills, and 
here, if the town be attacked, the women will 
repair with their food and property. The 
men if driven out of the town may smash the 
beehives as they leave, so that the insects will 
attack the invaders. They seem never to have 
dug pits for their enemies, and this is surprising, 
for many of the surrounding tribes (G-annawarri, 
Ninzam, Yeskwa, etc.) do so. The Kagoro 
. would be, I think, too much afraid of water to 
try inundating their enemy’s country, but owing 
■to the configuration such a course would in any 
case be impossible. Houses are never built on 
idles for purposes of defence, nor have the 
any knowkd^ of earthworks, escalading 
beaching, as there are no walls in the 
' "ViciMty, but they out paths through the cactus 
towns, 

/ The weapons are (1) a wooden club, (2) a 
■ from a Hausa or else made by 

;-^r Saus^ blacksmith, (B) the bow and arrow, 
;; too sjing, (5) the spear for throwing or 
'torotoig, and (6) toe .shield. The arrows have 
heads with fianges, and are poisoned, the 
being; notched but not feathered t toey 
but Jigya used 

of They tied'g©at» 

to the wMeh were covered with 

creepers|?,a»d,. came-,to raloose them, they 

saiped ‘ ‘ ■ 


Fire-arrows are unknown. The bow is not 
strengthened in any way, though a ring may be 
placed on the thumb when drawing it. I have 
not seen a sling; the Sa(r)rikin Jemaa, however, 
assured me he had been wounded by a stone 
from one at. Jigya: this may have been 
thrown from the hand, of course. Stones are not 
usually rolled down on the enemy, but the last 
British Patrol was attacked in this way. The 
spear has an iron head with flanges, and a 
small piece around the end of the butt; it also 
has a small projection on which to rest the 
forefinger. The shield is round and made of 
hide, bullock for preference; I believe there 
are some of grass, also, but did aiot see any. 

The chief causes of war are the capture of 
women or else the murder of men. Feuds may 
last a very long time between tribes, for children 
of a man killed, even in battle, will keep up the 
vendetta. The Kagoro have not amalgamated 
with any tribe: in fact, although they repeatedly 
defeated the Kajji, they seem to have never 
followed up their victories nor to have deprived 
them of any land, though this happened in¬ 
directly, because the Kajji were too frightened 
to go to any farms near the frontier. I should 
not think that knowledge of any of the arts or 
culture of other tribes has come to the Kagoro 
through war, nor has migration been promoted 
by it to any great extent. 

When one side is tired of the war any women 
who once belonged to the other tribe, but have 
been married to men of the tribe wishing for 
peace, are sent to their relatives as ambassadors, 
and they are naturally sacred, for they have 
friends on both sides. If peace is agreed upon, 
representatives of both tribes meet and swear 
friendship. 

There is no general division of spoil, each 
keeping what he takes. 

Notices are sent around when 
parties are to be formed; they are—as men¬ 
tioned before—-practically identical with war 
parties except for the fact that the chief seems 
to have more power than in an organised ex¬ 
pedition. The ghosts are consulted (three days’ 
beer-drinking), as before a war. 

There are practically no large animals now 
in the Kagoro country, so the rat and field- 
mouse are the only “ game.” Most of the grass 
is burnt ofi during November and December, 
and these animals can no longer conceal them¬ 
selves, fire apparently being employed more for 
the purpose of cleaaring the ground than for 
driving the quan^. Sometimes patches of 
grass (perhaps 12 ft. high) ate left, ancL, thes^ 
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are trampled down, so that the inhabitants will 
be driven out into the open where the men. are 
advancing in line, with their arrows fitted and 
bows stretched. I have twice" seen hunting 
parties, but no “ game,” so I do not know 
if the men are good shots or not. I should 
think they must be though, for “ hunger maketh 
a good marksman,” and unless they could hit a 
target when they got the chance it would hardly 
be worth while looking for it. 

Each party keeps to the limits of the land 
of its own town when hunting singly, but usually 
men of several villages join together. There 
are, I understand, no game laws, each man 
getting what he can, where he can, when he 
can. The hunts, will last from early morning 
until sunset, and some men will be away every 
day from November to March. The harvest'is 
over (October—November), the houses have 
been re-roofed (same time, i.e., before the grass 
is burnt), and there is no planting until April 
or May, so there is nothing else to do but to 

kill something.” 

There is only one permanent blacksmith 
amongst the Kagoro * (a Hausa-Filani from 
Dangoma). He told me that he made all his 
arrows of a similar pattern, so that everyone 
who buys from him has the same kind of missile. 
All, however, do not patronise their home in¬ 
dustries, but go to Jemaan Daroro, Zangon 
Katab, or Moroa for them, and there are 
several patterns. In addition to this there is 
no doubt that some private marks are made: 
at anjT rate, everyone knows his own arrow. 
This is important, because all game belongs to 
him who first wounds it. Even if the wound 
be slight, and the beast be despatched by 
another, the carcase will belong to the owner 
of the arrow if it be still sticking in the body, 
for it is held that it must die eventually owing 
to the poison. It sometimes happens therefore 
that one man will pluck out the arrows of 
another so that there will be no proof of owner¬ 
ship, and this leads to quaiTels and fights 
between the various partisans, especially if the 
disputants be of different, towns. Men have 
been wounded in these miniature battles, and 
even killed,, If there be no means of deciding 
to whom the beast belongs (say ii, it.v,has 
escaped,* has got rid of the arrows, andji^kiWed 
by other men who did npt see it wpu|ide|J %e 
claimants will be required ^ta go thrpi^ an 

——:— --- 't;——'”1 

* The southern towns get tlijBy wa®t 
Baroroi The Moroa too .only on.e, tp. 
sometimes trkveHi'ifg infithS 

'the wet .season, wheA , 


ordeal, or it will be divided amongst the whole 
pai'ty. The owner of the carcase takes it to 
his own house, where it is eaten by the family 
and relatives. He is not compelled to give 
any of it away, though he may ask the meakwajp 
to the feast, and perhaps even the agwam. As 
with us, a man may try to purchase popularity 
if trying for any office. The poisoned meat 
does not seem to be dangerous. 

I have not seen any game stalking (nor game), 
so do not know if they dress up to represent 
.their quarry. The Nadu (cannibals with pierced 
noses to the south) do, however, and have a 
wooden helmet with horns to which a hide can 
be attached. Pits were dug for animals in the 
old days but not now, and there are snares for 
birds I am told. Dogs and horses are not used, 
but with the Gannawarri and Kibbo most 
of the members of the hunt are mounted, 
and they drive in a very large circle which 
constantly decreases, everything in sight being, 
slaughtered and eaten. This procedure soon 
exhausts the game in the country; no doubt 
the Kagoro did the same kind of thing 
formerly.. 

The weapons are the same as for war, the 
arrows all have a similarly shaped head (there 
is no distinction for different sized animals), 
with only one point. Weapons are made 
to kill, or at any rate disable, so that the flesh 
may be secured ; the skins are only a secondary 
consideration. It is no reproach from a hunts¬ 
man’s point of view to wound and not capture 
an animal, but the relatives—who would thus 
miss a feast—might have a word or two to say 
in the matter. Only men take part in hunting 
and fishing. 

So far as I know, there is no .fishing with a 
baited hook, but I am not certain whether small 
cast-nets are used or not. Fish traps are made 
of cane, the idea being the same as in our 
lobster pots, but those of the Kagoro are much 
longer in proportion to the breadth. 

It. must not be thought that the women do 
all the work.. If the tasks be reckoned up it 
will be seen that each sex has an almost equal 
amount.. The men do not work as regularly or 
continuously as the women, but while they are 
at it they undoubtedly have to expend more 
energy; they do all the hard worfj. Certainly 
. they have chosen^f the wiser at any rate 
the more enjoyable for hunting animale 
. givea mpre.^^sttre tRm searchinglori^wo^ 
'exoi^meht tha«;/‘&lpl.- 

muck: m : 
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primitive societies, for the male’s superior 
strength and health enable and entitle him to 
choose his tasks. Men clear the ground for the 
farms because women are not strong enough, 
they hunt because women are not able to do so, 
they fight their enemies to prevent them carrying 
off their women. It is at this time, I suppose, 
that the division of labour takes place. The 
male is watching his enemy and his attention 
must not be distracted lest he be surprised, so 
the household duties naturally fall to the female. 
When he does return he is too tired to collect 
firewood for fuel, so ahe must. Hunting is a 
natural training for war, and as such, and 
because it is fatiguing and takes him away from 
the home, it falls to the man’s share. Nature 
prevents women competing, for at certain times 
they would be unable to fight or hunt, and so 
the whole community would suffer if dependent 
upon them, and they would either have to b-car 
no children so as to be free in their movements, 
or else be forced to take their offspring with 
them, and so be an easy prey to, a swift enemy, 
and quite useless as huntresses. However, this 
is hardly the time to enlarge upon such a 
subject. Labour seems to become sharply 
defined into men’s tasks—those to do with the 
protection of the home, and women’s tasks— 
those actually in the home, and as the latter 
are not dangerous they are looked down upon as 
“ women’s work ”; and this is true not only of 
members of primitive societies but even of the 
most advanced people, who ought to know that 
neither kind of work can be performed alone 
because they are dependent on each other. 

The relations of the native to the official are 
usually unfriendly at first, so perhaps I ought 
to have described' the war parties earlier; but 
later on better understandings arise, and I think 
you will agree that in this slide there is not much 
sign of disagreement between the people and 
myself. 

Bela^tiom of animals to man .—The horse is 
not used in war or hunting. The Kagoro and 
Kajji have but few, the Moroa and Attakka a 
fair number brought from Zaria. They are 


a foot long and open it out, so that the flesh 
swells up and forms a pad, which, after a time, 
seems to become callous. There are no mules 
nor donkeys. 

The dog is used as food, and always forms 
part of the marriage gift. It is a poor specimen 
—I fancy only one breed, they all look the 
same—but since it is a cur it makes a good 
watch-dog, and it also acts as a scavenger. 

No cattle are kept, but goats and sheep are. 
The flesh is the only part used for food, not the 
milk. Clothing is made from the skins. 

There seem to be no mythical animals, but 
when the ancestors of the Kagoro came to the 
country wild beasts are said to have been 
numerous. I have not heard of any monsters 
in the water; the crocodile is present (in the 
Kaduna) and he is sufi&cient for their imagina¬ 
tion. Some say that animals have souls, 

' others say not: the latter seems to be the 
more widely accepted view. Certain names of 
animals are given to children, as well as 
those to commemorate events ; the hedge¬ 
hog, and the buffalo, are common, also 
Kura (the Hausa name for) the hyaena. 

No animals nor birds are xised for game fights, 
but a fowl can act as deputy for a human being 
in an ordeal. A fact wliich at first strikes one 
as being very strange, but which on second 
thoughts appears quite natural, is that animals 
understand only the local languages. In Amar 
(Mari Province) in 1906 I bought a cow from 
some Filani people (the great cattle-breeders 
of Nigeria), but could get no milk from her 
although she had a calf at the time, the excuse 
given by my servants (all Hausas) being that 
“the cow could talk only Filani,” and would 
not give them her milk. I, of course, thought 
that the real reason was laziness, but on getting 
a Filani girl from the barracks found that the 
animal was quite tractable, and would give 
milk in plenty. The other servants caught 
and held the cow, so their work was not much 
reduced. This would not be enough by itself 
to prove anything, for the Filani girl knew 
much more about the management of cattle 


about thirteen to fourteen hands high and than the Hausa boya did, but I noticed in 1909 
^ rather weak. The bridle is made of leather _ th^t dogs and horses procured in Moroa were 
sometimes ornamented with brass. There is quite at a loss when told to “Come here” or 
Mt,-but a toothed half-hoop of iron passes Gree up” or^ “ Whoa,” and when we think 
• behind the anhmr&^iiw^to join a similar half- of it, if English pets were addressed in an 


hoop above the nose^ and cm be tightened by a 
on a rope on the left side which forms the 
^y-^is agoaiskin'ti^d on 
Some of the pagans -in the 'distsidt 
backbone about 


unknown tongue they would not comprehend, 
so there seems to, he no doubt about the matter. 
I After all, if the people themselves did not 

likely \^ould. 
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In concluding this paper, which, although 
very long, does not give anything like as 
complete an idea of the people as I should like 
to convey, I wish to express my thanks to 
Lieutenants Matthews and Evatt for reading 
over my notes and offering valuable hints, and 
to the Board of Anthropological Studies at 
Cambridge for much sympathetic help and 
encouragement. Not that a student, when once 
he has commenced “the study of man,” 
requires very much encouragement 1 I defy 
anyone to live for any length of time amongst 
such primitive peoples, and not become very 
fond of them. He need not, in fact must not, 
spoil them; it is almost better to be too severe 
at first than too lenient; they appreciate a 
strong “ Over-Chief.” I managed to collect 


element in them, because his son was a lieutenant 
of an English regiment which was sent out to 
Nigeria, where he had the good fortune to com¬ 
mand the troops who were with the author 
at Jemaan Daroro. He very much wished that, 
during his own service in India, China, and 
different parts of the world, there had been some¬ 
body present who could explain the customs of the‘ 
various countries which he had been in. It seemed 
to him a great pity that so many thousands of 
English soldiers went to many different countries 
and never heard anything of the meaning of the 
customs which existed therein. The author was a 
trained anthropologist. Instead of merely amusing 
himself, as some other officers did when they 
returned from service abroad, he at once went to 
Cambridge, where he studied Anthropology, and 
was the' first to take the newly-established diploma 
in that subject. Through the knowledge he had 



- My Gamp at Mbesa (Kajji). 


nearly three years’ tribute in a little over twelve 
months, and yet think I was not half so un¬ 
popular as Form IV. They are rather smelly 
folk, certainly, and in other respects fall some¬ 
what short of our standard of life, but, on the 
whole, one can really admire them—even 
though one has to fight them. 

The last slide gives an idea of the beauty of 
some parts of the country of the Head-hunters, 
and I am sure you will agree that I have a good 
deal of excuse for being fond of it and them. 


DISCUSSION. 

Surgeon-General G. J. H. Evatt, 0.B,, in 
opening the discussion, thought everyone pr^ent 
would agree that the author had given almost 
searching and interesting 'study oC 
l^igeria. His own rema^kshad a . 


thus acquired he was able to teach to the uninitiated 
facts which they would pass by as of no importance; 
and those records passed round the circle of the 
world and gave information with regard to the origin 
of things far away which otherwise would never 
have been dreamt of. The author had referred to 
the question of the sacredness of fire. The reason 
the Vestal Virgin was not allowed to have a sweet¬ 
heart was that she was so sacred. If she passed 
down the street and a prisoner who was coming ^ 
up the street saw her, that ..prisoner was at onoe 
acquitted. She was so sacred because she was the 
match-box of the age. The. care of the fire was » 
her sacred duty. When once the fire waS i " 
lit it was not allawed to go out, because 
making of fire was so' important* Exactly 
same sort of thing.-prevaxlcd in Nigeria^' 
travels round world had 

lippremate the fadt Wmt the study of ^ 
make ea;vice r 
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-Dr. Hermahn K, W. Kumm thought it would be 
of great interest if the author could state whether 
anything was known about the language of the people - 
he had been describing, and what relationship it bore 
to other languages spoken in the hill country, 
so that conclusions might eventually be arrived at 
as to whether the people belonged to the Bantu 
family, or whether there was any relation between 
the Hamitio races and the tribes of head-hunters 
of Northern Nigeria. 

Mr. T. 0, Hodson said that he had served as an 
officer on the Indian frontier, where head-hunting 
was in full swing ten years ago, and there seemed 
to be something of a comparison on anthropological 
grounds between head-hunting in Nigeria and 
head-hunting in Assam. In the first place, head¬ 
hunting in Nigeria was stated to be something in 
the nature of a mark in social evolution, i.e., a 
young man showed his fitness for marriage by 
producing a head. Davis, in the Assam census 
report for 1901, pointed out that that was exactly 
the cause of the head-hunting in that country. 
Nowadays many a young Naga was unwedded 
because the authorities had rigorously put down 
head-hunting. Another cause of head-hunting 
was the vendetta pure and simple. No feud 
could be allowed to rest until the arithmetical 
tally of heads was exactly equal on either 
side. He remembered on one ’ occasion visiting a 
big village of eighty houses, and insisting on the 
exchange of all the heads' between that village and 
the neighbouring village with which he was en¬ 
deavouring to make peace. The exchange of heads 
was quite an interesting function, some of the heads 
having been kept for over twenty years. Eeoords 
existed which showed that that particular village 
had been burned twenty-two years before, and all 
the heads destroyed by the fire, and in the course of 
twenty-two years something like 400 heads were 
obtained, all of which were duly returned. In another 
case he found that head-hunting was. practised 
* as a rite precedent to the cultivation of the 
fields, it being necessary to cut the head oS 
the body and show the head to the fields so that 
tl^ fields nught he prosperous in the coming year. 
. A ^milar feature existed in the Trieterio festivals 
of early Greece., Another interesting point was 
t^e fekboo placed on the occupations practised by 
women when they went to a strange tribe. He 
remembered goihg to a strange village where 
weaving *ws^. not a special industry, and found 
- ihat a woman who had oome from one of the 
weaving viEages was not allowed to practise her 
for, the , ret^on that theviliagera feared the 
anagic of the craftsman. In those villages each 
, group tended to practise one special or 

^ ,3^|^ed industry. One village made mats, another 
?' |s# had a monopoly 

^ f |inl^nnings were tbps seen 

ns eoonomio' develop. 
Oneleafed of „the”pap^ 
w that' head- 
Ih# ofntisfe)ms 


in which it was found. It was very common to 
hear papers read in which one custom was wrenched 
apart from its context, whereas it had its real 
value only in reference to its context. That was 
the great lesson that scientific anthropology was 
teaching, that the customs of natives must be 
looked upon as a whole. 

Major Lyle Oummiks, B.A.M.O., said he under¬ 
stood from the author that the incision marks on 
the chests of the women were made when they 
were married, and not at a particular epoch in 
their lives. He noticed from one of the photo¬ 
graphs that the incision marks on the forehead 
of the men were very similar to the marks 
he had seen among the Dinka tribes. There 
the marks ran horizontally instead of vertically, 
but they marked a distinct epoch in the life of 
the young male, being put on the head of 
the Dinka when he attained manhood. He 
would be very interested to know whether, among 
the male head-hunters, the incisions were put on at 
a definite epoch. Beference had also been made 
lio the question of the jise of native beer as com¬ 
pared with English gin. In the Sudan, native 
beer was consumed in enormous quantities, and 
drunkenness caused by it was -very frequent, 
but it lasted ,a very short time. The natives 
got drunk very quickly, but were sober again 
in a couple of hours. Drunkenness was quite 
a daily occurrence among the natives who could 
afford it, and it seemed to have little effect on 
their feealth. As a medical man, he had been 
struck by the fact that it apparently did them 
so little harm. It would be of interest if the author 
could state whether he know how much alcohol 
was contained in the native Nigerian beer. His 
own impression was that European spirits were 
much more harmful to the health of the inhabitants 

■ of the Sudan than native grain beers. Definite 
, information on that point would be of great medical 

■ interest as well as of economic interest to those who 
administered native races. 

Oaptain Trbmearne, after thanking Surgeon- 
General Evatt for the kind remarks he had made, 
stated, in reply to Dr. Kumm, that he started to 
learn the language, hut nobody else had learned 
any of it yet. He was afraid, therefore, sufficient 
material had not been obtained to understand 
much about it. As a matter of fact he did not get 
into the grammar of the language. He had made a 
vocabulary, which' had been deposited in the 
Cambridge University Library, and could say 
a few sentences,„but that was all. He had been 
interested to hear that, .several of the customs in 
Assam were the same as those prevailing in Nigeria, 
and Be had mentioned-in the paper that Dr. Haddon 
had fau|id «or|' 'of; thing existing in New 

Guinea., The. he^dp ^ece kept and hung 

up.enfeide, r@!o4, .g^netally under the thateh# , 
WMle.the F^s in feger^, in March 1909^ there, 

■ .wa# 4; festival, teing^:^^^ 
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a cannibal tribe, the Gannawarri, sent some 
representatives to visit the Moroa; and during 
the festivities five of the men were shut np- in a 
house, killed and their heads cut off. War 
was threatened, and he had to try and stop it. 
He thought the only way to do so was to get the 
heads back, although the Gannawarri did not 
seem to want them very particularly; but as a - 
matter of fact he did get them back, and they were 
now in the Cambridge Museum. Mr. Hodson had 
mentioned that the Nagas out off the head from 
the body to show the fields in order that there 
might be a prosperous agricultural season. The 
Kagoro sacrificed a fowl, and it was quite probable 
that they might have sacrificed a human being 
earlier in their history. With regard to scarifica¬ 
tion, the men and women had the same marks on 
the head, but in regard to the body it was different. 
It was voluntary for the males to have marks on 
the body, but the females must do so. The chests 
and backs of girls were scarified, and when they 
were married the foreheads also. With regard to 
the question of native beer and European spirits, 
his opinion was founded on the report of the 
committee which inquired into the question of 
alcoholic drinks in Southern Nigeria about two 
years ago. Much the same beer was made in 
Southern Nigeria as in Northern Nigeria, and 
if it was worse there than the English article 
it was probably worse in Northern Nigeria also. 
A great outcry had been made against the importa¬ 
tion of gin, but he did not see how the importation 
could be stopped. There was a great amount of it 
going into Northern Nigeria, although officially 
they did not know it, but they might just as well 
recognise it officially and get revenue from it. Sir 
Harry Johnston had said that the use of that 
much despised form of alcohol, trade gin, in 
Liberia, as in other parts of West Africa, seemed 
to be much more misunderstood than anything 
else. In fact, in many parts of Southern Nigeria 
gin was never drunk at aU; it was simply used 
as currency. If it was admitted into Northern 
Nigeria, although some of it would of course be 
drunk, a great part of it would probably be used 
for trading purposes. He did not think it would 
do much harm, and the Government would .obtain 
revenue, which it badly needed. 

The Ohaieman, in proposing a hearty vote of 
thanks to the author for his paper, said he 
remembered that an old friend of his, General 
Lobley, used to take a great interest in the subject, 
and wrote a hook called “The Head-Hunters of 
Borneo.” He used occasionally to call upon Mm 
(the Chairman) with a black leather bag in his 
hand, from which he used to abstract a human head, 
the merits of which he would explain^ and he re* 
membered General Lobley telling him that such 
Imds were very often taken by a youn^ man: in- 
order to ingratiate, hims^f .with the^ .fain: 

He congratulated the author . npen the. 
talent he had disiphtyed.': 


the Society accompanied by music, and when the 
author was playing the quaint native dances, he 
felt quite sorry that some of the ladies who were 
depicted in the slides were not present to show how 
the dancing was performed. 

The vote of thanks was then put and carried, 
and the meeting terminated. 


EIGHTH ORDINARY MEETING. 

BEPOBT OF THE DISCUSSION ON THE 
PAPER ON 

EXAMINATIONS IN THEIR BEARING 
ON NATIONAL EFFICIENCY. 

By P. J. Hartog, M.A., B.So. 

iContimied from <p. 291 ofthA Journal of February 3,19X1.) 

Dr. H. a. Miees, F.R.S., Principal of the Uni¬ 
versity of London, thought that, whatever change 
was made in the examination system of the country, 
it was necessary not to forget a certain part played 
by competitive examinations at the present time,. 
One of the chief functions of education was to 
stimulate people to work for themselves and not 
merely to receive from others. There was a vast 
number of students, both at schools and uni¬ 
versities, who had no desire to leam, and therefore 
required some stimulus to urge them to teach ■ 
themselves. If the examination stimulus was 
removed, bad as it might be in some respects, it 
might be necessary to replace it by some other 
stimulus for the sake of the less willing students. 
With regard to the question of examinations as a 
test of general capacity or general intelligence, he 
was very much struck with a paper read at the 
Sheffield meeting of the British Association by a 
gentleman who visited ,a school where the boys' 
were being examined for scholarships, and who 
obtained permission to apply his own tests in order 
that he might compare the list of passes according 
to his tests with those given by the ordinary 
scholarship examination. He made a sporting' 
offer that if any boy obtained a scholarship by 
the one test and did not gain it according to the 
other, he would pay the scholarship fees. He 
applied the usual intelligence tests, with the result 
that his list was absolutely identical with the list 
obtained by the ordinary scholarship examination 
method. From that a conclusion might be drawn 
that it did not much matter in which subjects 
the boys, were examined, and doubt might arise 
whether as a test of g^eral capacity the particular 
examination method or subject was of very great ' 
importance. Se wished, however, j>n the present, 
occasion to. the conclusion of. the author,’ 

that the need had a^'n inquiry into Ifeer. 

present methodS-an4.'J^^®^s of 
to .whaler to the / 

te * in .view ,.,of. -tte , 

■ ^^^ed-l^Sr. whl^h.wek 
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money spent upon examinations in England at 
the present time; of the large number of poor 
teachers who were inadeq^uately paid for teaching 
and were driven to supplement their income by 
examining (the question could well be asked 
whether the money might not be better spent 
in paying them more for their teaching); the 
time was ripe for inquiring whether that vast 
expenditure of time and money was being utilised 
-in the best posible way and leading to the best 
possible results, and he trusted that one of the 
results of the paper would be that an exhaustive 
inquiry would be made into the present exami¬ 
nation methods of the country. 


Professor John Adams desired, as a teacher 
of teachers, to emphasise the teaching function 
of examinations. Anyone acquainted with the 
teaching of students knew that part of their work 
in preparation for teaching was to be able to set 
an examination paper, and to that extent, there¬ 
fore, students were ‘taught how to examine. The 
point that struck him most in the paper was the 
admirable selection of points of view chosen by the 
author. He wished to emphasise the difficulty of 
interviewing mentioned in the paper. He had 
just come from interviewing 150 students for 
selection for his own college, and it had given 
him the greatest possible anxiety to determine 
which of those students to choose, owing to the 
very different qualities of the students presented. 
The examination those students had to pass might 
be good, bad, or indifferent, but it showed whether 
or not they were good at passing examinations, 
and the main element he had to consider was 


' 


whether a student coming to the college would 
be able to pass another examination three years 
hence. He had no doubt whatever that he could 
manipulate his students for examinations, as he 
had known students manipulate examiners. He 
remembered one student who was being examined, 
pretending that he did not know the difference 
between sulphate of copper and sulphate of iron, 
in order that the professor who was examining 
him might not question him further in regard to 
iron, on which subjeqt, however, he had been 
specialising. That sort of thing was done all 
round, and had to be taken into account in con¬ 
nection with examinations. He had certain very 
firm convictions with regard to the capacity-test 
as compared with the knowledge-test. The know¬ 
ledge-test acted as a sort of false function with 
negard to pupils. - As an examiner, he laid it down 
as a universal rule, to “ pluck ” a man in every case 
where he had not the requisite knowledge of the 
prescribed books, whatever his abilities were. 
StXamlr^rs ware appointed in those circumstances 
to dets?:mina whether the^ student had done the 
Work which had to test. On the 

other hand, there were^parfclcular examinations in 
widhh that , process he roversad. He. con* 

hhs 2 t a.bc^.shptdd be examined in, English 
books, hut in'a 
' axammad. m - 



geography, not in a room in which the maps were 
turned to the wall, but with an atlas by his side 
and as many maps as he could use, because he 
had found that a boy who did not know where to 
look for things was absolutely hopeless. He had 
known a man go into an examination with every 
proposition of Euclid hidden about different parts of 
his person, and come out “plucked” because he 
could not find the place. In conclusion, he heartily 
supported the author’s recommendation that an 
inquiry should be held for the purpose of throwing 
more light on a subject on which so much 
difference of opinion existed. 

Dr. A. 0. Hbadlam, Principal of King’s College, 
London, said the result of his large experience of 
examining was that there were certain examina¬ 
tions, within certain limits, in which the result 
might be fairly satisfactory and the effect not un¬ 
wholesome. Those were examinations conducted, 
in the first place, by a board of persons acting 
together, who not only marked the papers but 
talked over the papers with one another. In the 
second place, the great majority of the members of 
that board were the teachers of the persons being 
examined; and, in the third place, they were able 
to supplement, not necessarily in every case, any 
literary examination by means of viva-voce ex¬ 
amination. With those three conditions the 
result, for the particular purpose in view, would be 
fairly satisfactory. But of course it was necessary 
always to consider what the purpose in view was. 
It was his experience that if six exaininers looked 
over the papers and compared their results, in quite 
ninety cases out of 100 they would find their results 
coincided, if they were fairly capable and suitable 
examiners. In 10 per cent, of the oases, however, 
very great discrepancies would occur, which 
necessitated not only re-reading the papers, but 
discussing them very carefully. The individuality 
of the person taught, or some similar reason, was 
the general cause of that great discrepancy; but 
with a board working together the result was 
generally fairly satisfactory. That meant that an 
internal system of examination should be aimed at. 
The fundamental point under consideration was how 
to get good men for the public services under those 
conditions. When Lord Cromer was selecting men 
for the Sudan, the first point he laid down was 
that they were to be university men, i.e.y that they 
had gone through a cerfeain necessary system of 
training in life. Looking into the future, it seemed 
to him the main principle which would have to be 
adopted was either selection out of a carefully- 
selected body of candidates, or the examination 
of a selected body of candidates. It would be 
necessary to lay down that all the candidates for a 
certain post must be persons who had been through 
the university and obtained certain marks of dis* 
tinotion, and a certain number of those would be 
selected or examined. In a similar way, for certain 
other appointme^j^ts, it would be necessary that a 
certain number qf years. should be, passed at a 
recognised publio.ajcih 0 ol, car© being taken that the 
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educational system provided facilities for everybody. 
In that way, what he might call the tyranny of the 
external examination system would be abolished. 
He remembered Mr. Gladstone once saying there 
was one thing which must be remembered in con¬ 
nection with examinatiions, namely, that a person 
was compelled for a certain number of hours to 
learn-—to concentrate his mind on certain points. 
That taught men the valuable habit of concen¬ 
tration, and therefore he thought internal examina¬ 
tions were very valuable if carried out under 
proper conditions. Personally, looking back on 
his own career, he did not feel that examinations 
had done him any harm; but, looking back at 
the career of a number of other people who had 
been prepared specially for external pass examina¬ 
tions, the result seemed to have been in their case 
to make them have no interest in learning or in 
intellectual pursuits at all, but to make them 
regard learning as only aimed at passing examina¬ 
tions. It was more in relation to the parents that 
the examination system was bad. There were 
many parents at the present time who looked upon 
schools as merely places to prepare their children 
for examinations in order to get posts. That, un¬ 
fortunately, was the^ result of the excessive ex¬ 
amination system in the country. He did not 
know what the Chairman wished the audience 
to draw from the small autobiographical account 
he had given, but it seemed to him (Principal 
Headlam) to suggest that there was a good deal 
to be said for authorities being able to interfere, 
even with a medical examination! 

Professor Arthur Schuster, F.B.S., said he 
could not point to any part of the paper with which 
he was not in agreement. The problem, however, 
was to find some way of making progress, because 
people had been saying most of the things said by 
the author for a good many years, but nevertheless 
matters were no better now than they were ten or 
twenty years ago. The paper and the discussion 
had made a little clearer to his mind than had 
been the case previously, that a sharp distinction 
must be drawn between the examination req.uire- 
ments for academic purposes and the requirements 
of selection for the public services. In the public 
services a certain amount of competition could 
not be avoided. A definite number of vacancies 
existed, which must be filled in some way or other 
by selection or competition. But in a university 
examination it was only necessary to decide whether 
a man was fit for distinction or not, as the educa¬ 
tional authorities were not compeEed to confine 
their awards to a fixed number of men. The great 
subsequent difficulty in the public services did not 
seem to him to be so much to select an efficient 
person, as to get rid of the incompetent person when 
the examiners had made a mistake. There was no 
country that gave so much, consideration the 
incompetent man as this country. Even in the 
universities the teachers were entreated ta have 
regard to the weak students, fbe attidents, 


•competent man in consequence. In regard to the 
actual power of examinations to test, he had never 
had any fear that a certain definite standard could 
not be maintained. Ha had hid a good deal of 
experience in one limited subject in which he 
never had a large number of students to examine, 
but it was quite surprising how near different 
examiners got in marking the same papers. He 
was certain, however, there were very great 
differences very often in the standard of pass 
from one year to the next. The ingenious and 
acute remark was made to him' by the late Dr. 
John Hopkinson, after he had been serving a 
term of office as an examiner for the old London 
University, that he was quite sure the right 
way to conduct an examination, where there were 
at least one hundred students, was not to fix the 
standard by a minimum number of marks for 
a pass, but to “ plough ” a fixed percentage 
of the students every year, because the standard 
of the papers was much more likely to vary 
than the standard of the candidates. He would 
have liked to discuss in detail the question, 
of the competition which was introduced very 
often into university examinations. It had 
been thought that some of that competition 
had been got rid of by abolishing the order of 
merit and simply substituting classes, but in 
some respects this had made the matter worse. 
It was a serious matter whether a man obtained 
a first or a second-class, A man who was really quite 
safe to get a first-class was so afraid that he might 
only get a second, and his career might be ruined in 
consequence, that he devoted his whole time, which 
might be more usefully occupied, to making sure 
of getting his first-class. He had recently spent 
some time in India, where he had studied uni¬ 
versity questions. The university examination 
system had been imported from this country into 
India, and it was having the most disastrous effects 
there; and he was quit© certain that the whole 
educational system of India required reconsidera¬ 
tion from that very point of view. 

On the motion of the Ghairma.n, a vote of thanks 
was accorded to Mr. Hartog for his paper, and the 
meeting terminated. 


HOME INDUSTRIES. 

Port of London Improvements, — The Port 
Authority was established mainly for the purpose 
of improving the dock accommodation of London, 
of bringing it up to the requirements of the 
greatest of existing pori^. In this direction London 
has not kept quite ab3:ea^t of the times. Huge 
sums have been spefit by the State and Munioipalii^ 
in the improvement of fee^iiooks at Hamburg, 
Antwerp, imd. London, qompe^^ 

intereit^:-authority deh^5^’;|bir^ 
to h®’ 'imper^ative. |f ' 

-tO'of ports., 
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since then there has been no great dock improve¬ 
ment, and since 1886 nothing has been undertaken 
in the Port of London to meet the continually 
increasing size of- vessels. How enormously size 
has increased is very clearly shown in the 
.memorandum just issued, in which Mr. F. Palmer, 
Chief Engineer to the Port Authority, explains 
the scheme for improving and extending the dock 
accommodation of the. port. Since 1886 the 
increase in the average size of the largest vessels 
represents a growth in length from 450 feet to 
700 feet, or 55 per cent.; in beam from 52 feet 
, to 77 feet, or 48 per cent.; in draught from 28 feet to 
35 feet, or 25 per cent,, and in gross tonnage from 
7,<300 to 24,500, or 350 per cent., whilst the 
volume of shipping using the Port of London 
has grown from a net register tonnage of 
under 12 millions to over 18 millions. The Port 
Authority now recommends improvements and 
extensions estimated to cost 14f millions, but it 
is not proposed to incur the main portion of this 
expenditure .immediately. Lord Devonport divides 
the projected works into (1) primary or urgent; 
(2) secondary; (3) contingent. The estimated cost 
of the work to be set in hand immediately— 
assuming Parliament assents—is put at rather 
less than JS4,000,000. This would provide a great 
extension of the accommodation available at the 
London at Wapping, the West India and Millwall 
in the Isle of Logs, and the Victoria and Albert 
group lower down. Nothing is to be done on the 
south side. The Surrey Commercial Locks have 
in the Greenland the most recently-constructed 
dock on the Thames, and meet present requirements. 
It is proposed, to build an elibirely new Albert Lock, 
to be called the South Albert, parallel with the 
existing one, and between it and the river, with 
ne^ entrance, look, dry dock, quays, and sheds 
complete. It is estimated that this will cost 
2J; millions. About a million is to be spent on 
^he West India Docks, where there will be a new 
entrance from the river, with a new basin and 
quays, new dry dock, and many internal improve¬ 
ments. At the Loudon Docks it is proposed that 
the entrance reconstructed, and there will be a 
large increase in quay accommodation. Later on 
there is to be a new and very large dock on the 
north side of the existing Albert Lock, which will 
cost over 4 - millions; extensive additions at 
Tilbury, and improvements at the Albert and 
Victoria Locks, the East India, and the Millwall. 
-In preparing the scheme which has now received 
;;the final sanction of the Port Authority, Mr. Palmer 
•took, the fullest possible advantage of gathering 
information from! sources competent to'give good 
and guidance, from men like Sir William 
White, Lord Pirrie, Sir Thomas Sutherland, and Sir 
: Bllermm,.’^|th,/the result that he is able to 

aay leading shipping interests, think well 
schemer It ^ ,jaot to be supposed that its 
detalib and es^mat^ will not have to meet close 
scrutiny Close and careful 

independent easMtette is necessary, but it may 
be taken that the scheme will 


prove acceptable to Parliament. If adopted, lee¬ 
way will soon be made up, and future needs 
sagaciously provided for. 

Land Values .—There has been some discussion, 
prompted by Mr. Walter Long’s decision to sell a 
portion of his Wiltshire property, as to whether 
such sales of land are likely to add to the seller’s 
income, and although experts differ as to what 
the average selling price is, it seems pretty clear 
that where estates are moderately rented the 
large landowner is likely to increase his income 
materially by selling a substantial portion of his 
property. Assuming that an owner can sell at 
twenty-five years’ purchase on the net rents, and 
that he can reinvest at 4 per cent, he will benefit 
considerably by a sale. Of course there is a great 
difference between twenty-five years’ purchase on 
the rents, after deducting tithe and land tax, as 
compared with a net return after allowing not only 
for tithe and land tax, but also management, 
repairs, insurance, rates payable on cottages, 
village property, etc. Mr. Howard Frank, who is 
able to draw upon a wide experience of land sales, 
says the owners who have sold during the last two 
years have in every instance benefited financially, 
after allowing for all costs of sale, and he tells us 
that the estates he sold during last season realised 
an average of twenty-seven years’ purchase upon the 
existing rents, after deducting .tithe and land tax, 
but not on the gross rents. This is a sufficient indica¬ 
tion that in the majority of cases rents were, low. 
It would seem, therefore, that owners who have 
decided to realise a portion of their estates, re¬ 
investing the moneys in securities that can be sold 
more readily as occasion arises, are acting prudently, 
more especially having regard to the tendency of 
modern legislation and the rate of the death duties. 
Whether the tenants will be generally benefited is 
not so certain as many take it to be. Indeed, so 
far as the old-fashioned landlords are concerned, 
the men who do not exact a rack rent, and do not 
dream of disturbing a tenant if he does his duty by 
the laud, tenants must often be prejudiced by the 
present tendency to sell. The majority of tenants 
cannot afford to purchase their farms, for their 
means are not enough to allow them to buy the 
land and stock it. On the other hand, ifc is hard 
that the land should be sold over fcheir heads and 
get into speculators’ hands when, as under the 
Irish Encumbered Estates Act, either the tenant 
has to pay an increased rent or be turned out. 

Atmosphere in Gassing-rooms .—A writer in the 
Manchester Guardiem suggests that advantage 
might more frequently be taken of the very efficient 
appliances available for the improvement of the 
atmosphere in gassing-rooms. There is probably 
no process in cotton spinning or manufacturing 
which involves more discomfort to.operatives than 
is occasioned by, the vitiated atmosphere generally 
experienced in these rooms, and ventilation by 
means of fans, placed in the ordinary way either in 
•the .roof or waffs of the rooms is very inadequate. 
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Several effective devices are available. In one of 
these the gas-jets are enclosed in vertical shields 
which are connected to metal trunks, the latter 
being exhausted at the outside by means of fans. 
This appliance has been fitted in gassing-frames in 
several new mills in Lancashire and Yorkshire, and 
the rooms are quite free from obno3dous fumes. 
Another device consists of a duct attached under 
each machine and connected by trunks to fans 
which are fixed in the roof. It is to be regretted 
that many of the older mills are slow to adopt such 
appliances as these. In many cases the additional 
expense can hardly be a consideration, and probably 
would be more than compensated by increased 
efficiency in operatives resulting from improved 
working conditions. 

Th£ Outlook for Goal ,—There has been no 
abnormal demand for Welsh coal. The aggregate 
trade is slightly heavier than the average of last 
year, that is all. And yet colliery owners are quoting 
for supplies over the next three months at from ^d, 
to Is. per ton above the figures quoted two or three 
months ago, and for the six or nine months at an 
average over their December prices of 6<i. to 9i. per 
ton. Two reasons are given for the upward move¬ 
ment apart from the usual holiday pressure and the 
practice of merchants to close their commitments 
with the colliery companies—the cessation of work 
in the Bhondda and Aberdare Valleys, and the 
restrictive influence on production of the Eight 
Hours Act. The trouble in the Valleys reduced 
the output during November and December by 
something approaching 50,000 tons per day. The 
consequent congestion would have been relieved 
much earlier but for the effect of the Eight Hours 
Act. Immediately there was a market in which 
the prompt demand has to some extent exceeded the 
supply, the hampering effect of the Act was felt. 
The collieries have failed to expand their outputs 
as was the custom before the Act came into 
operation. In many of them the production is 
from 10 to 16 per cent, lower than it used to be, 
and the new workings have not been developed 
suffi-ciently to make up for the difference. It is 
estimated that labour legislation has added at least 
2s. per ton to the cost of coal since 1842, which 
means, with the present output, £26,000,000 a year. 
But most of this was incurred in better safe¬ 
guarding the miner at his work, and so is not 
begrudged. No part of the additional cost of coal 
to be attributed to the Eight Hours Act increases 
his security; on the contrary the weeding out of 
the elderly and experienced miner, and the hustling, 
which are the direct consequences of that Act, 
must tend to make mining accidents mote 
frequent. 

The J^kbration of London ,—Almost all the 
Chambers of Commerce and shipowners* organisa¬ 
tions throughout the country are protesting 
against the ratification of the. Deolan^titm of 
; London. The chief objections to it, fro:^ the 
^VB^tish point of view, are ooncisaly ipntv 


resolution recently passed by the Swansea Chamber 
of Commerce. It objects on the following grounds : 

‘ ‘ 1. The effect of the Declaration is to change, in 
an entirely unprecedented manner, the law of 
nations as hitherto maintained, and to introduce 
a code, which, in its effect so far as the regulation 
of our naval operations is concerned, w^ould be 
highly prejudicial to this country. 

“2. The wide discretionary right which the 
Declaration gives to foreign naval commanders to 
capture and destroy cargoes of foodstuffs in neutral 
vessels destined for this country when a belligerent, 
lays the oversea food supplies of this country open 
to alarming contingencies, the dangerous effect of 
which must not be under-estimated. 

“ 3. The absence of any reference in the Declara¬ 
tion restricting the conversion of merchant vessels 
into warships on the high seas, and the determined 
opposition with which our delegates at the Naval 
Conference, in their efforts to arrive at an under¬ 
standing on this point was met, makes the matter 
of such crucial importance as to warrant the 
abandonment of the treaty.” 

It is less probable than it was that the Cabinet 
win seek to ratify the Declaration as it stands. 
Much will depend upon the view of the Imperial 
Conference, which will consider it in May. 

Neto Insurance Go-mpanies .—^Last year twenty- 
nine insurance companies were registered, with an 
authorised capital amounting to £1,234,000, as 
against sixty companies in 1909, with an aggregata 
authorised capital of £4,250,000. Most of the 
flotations in 1910 were of small importance, and of 
the total authorised capital raised, three companies 
—the Gresham Fire and Accident, the Eoyal London 
Auxiliary, and the London County Commercial— 
were responsible for £1,250,000, or about 97 par 
cent, of the whole. 


NOTES ON BOOKS* 


The Development op the Telephone in Eubope. 

By Herbert Laws W,ebb. London: Electrical 

Press, Ltd. 

Mr. -Webb has republished in book form a series 
of articles on this subject which appeared last year 
'in Electrical Industries, and has prefixed to them a 
short introduction by Mr. Harold Cox. Mr. Cox 
states briefly, but forcibly, the arguments against 
the purchase and working of telegraphs by the 
State, and shows that a commercial undertaking, 
which in other countries, notably in the United 
States, has paid handsome dividends, and one 
v^ieh, while-in private-hands in this country, was 
being developed economically and profitably, has 
.not only failed to provide sfe^^ne, but has proved 
a source of cOnsiderahN expenditure to the State.;; 

Mr, Vfebb Mn^lf gi^es a very full account of 
the origin* evoliiUon, and development - oi to 
teleph<^^-, While- -draws very unfawKiKahle 
'to to'homparative 
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in America and this country, he also shows that 
Great Britain is not really much behind other 
European countries, which have suffered more or 
less from the same causes as those which have 
prevented the complete development of the tele¬ 
phone in this country. 

Th33 Arts aihU Grafts of Our Teutonic Fobb- 

FATHEBS. By G. Baldwin Brown, M.A. London: 

T. N. Foulis. 

The substance of this book was delivered as a 
course of Rhind Lectures before the Society of 
Antiquaries of Scotland last year. Professor 
Brown’s object is to prove that there is a genuine 
and original Teutonic art born and developed 
amongst the different branches of the Teutonic 
race, Goths, Burgundians, Pranks, Angles, Saxons, 
Lombards, etc., and that it was not in any way due 
to Roman influence. This thesis he supports by 
an examination of the various works of art of 
Teutonic origin which have come down to our own 
times. The bulk of these are personal ornaments, 
or arms and armour, derived from graves, together 
with sepulchral urns, etc. There are also a few 
objects which have been preserved in churches and 
elsewhere, and still fewer monuments. 

The book is illustrated with a very large number 
of photographs, but they suffer from their very 
small size, and their reproduction leaves something 
to be desired. 


GENERAL NOTES. 


DeX'-ARTMENTAL COMMITT35ES ON LbaD POISONING 

AMONGST Painters.— The Home Secretary has 
appointed two • departmental committees to in¬ 
vestigate the danger attendant on the use of 
lead paints and compounds to persons engaged 
in painting buildings and to persons engaged in 
painting carriages and coaches. The chairman of 
both committees is Sir Ernest Hatch, Bart.; Sir 
Godfrey Baring, Bart., Lord Henry Bentinok, 
M.P., and Mr. E. *L. Collis, Medical Inspector of 
Factories, are members of both committees. The 
other members of the committee on the painting 
of buildings are:—Mr, F. G. Bice, President of the 
London Master Builders’ Association and Beprej* 
sentative of the l^ational Federation of Building 
Trade Employers; Mr, W. G. Sutherland, Secretary 
of the National Association of Master Painters and 
Decorators; Mr. Archibald Gardner, Secretary of 
the Scottish Society of House and Ship Painters; 
Mr. J. Parsonage, Secretary of the National AmaL 
gamated Society of Operative House and Ship 
Painters and D^op^§ybDrs; and of the committee on 
the painting of icarriages ,and coaches, Mr. A. L. 0. 

Chief of tEe London County, Council 

- Mir. ,p.,L. Mason, Works Manager.of the 
,Lon4^ and :N<^r.th-Western Bailway Company’s 
works at Wolverton; Mr. Charles Kinggate', Sec¬ 
retary^ of the Dnate^, Kingdom Society of Ooaeh 


Makers; Mr. W. Bobins, Member of the United 
Kingdom Society of Coach Makers. Communica¬ 
tions may be addressed to the chairman at the 
Home Office. 

Turin International Exhibition, 1911.—In the 
British Section of the approaching Turin Exhibi¬ 
tion, chemical and physical apparatus will be 
shown, as far as possible, as it would be used in a 
laboratory. There will be on view at least two 
well-equipped chemical laboratories, with such 
work going on as will effectively illustrate various 
interesting processes. There will also be a large 
space available for the display in show-cases of 
chemical products and apparatus not in use in the 
laboratories, and smaller rooms will be provided 
for certain special appliances. The court devoted 
to scientific instruments will be of similar design. 
Here, also, arrangements are being made for the 
display of apparatus ready for work, electric supply, 
where needed, being provided. The equipment of 
a large dark room is under consideration, and in 
this, projection apparatus, such as oscillographs, 
spectroscopes, optical lanterns and photometers, 
could be shown to advantage. 

Abnormal Places in Mines. — The Miners’ 
Federation of Great Britain recently convened 
a national conforonce in' London to consider 
the question of “ abnormal places ” in mines. 
In many districts throughout the kingdom 
miners complain of the existence of these 
abnormal places. By this they moan working 
places whero the coal - getting is rendered 
difficult and unprofitable by reason mainly 
of the large proportion of refuse that has to be 
cleared away. It is obvious that where men are 
paid so much per ton of coal, every hour taken up 
with clearing refuse is, from- their point of view, an 
hour wasted. For this reason special price-lists 
are struck for working such places,, and the adjust¬ 
ment of price to place often leads to friction between 
employers and employed. The question formed one 
of the points in dispute when the Conciliation 
Board Agreement was being drafted in South 
Wales last spring, and it was found to be so difficult 
to adjust that it was agreed to leave it in abeyance 
and exclude it from the provisions of the Agree¬ 
ment. It was the friction concerning the price-list 
for working the Bute seam in some of the Bhondda 
Valley pits that led to the strike of the 12,000 men 
of the Cambrian Combine. 

A New Mexican Fibre. —The discovery of a 
,!j 3 ,^equen plant in Chiapas, equalling, if not sur¬ 
passing, that grown in any henequen-produoing 
country, has been reported in Mexico. The leaf 
of the new' plant is from five to six feet in length 
in its full growth. The fibre after examination, 
as compared with the Yucatan leaf, has proved 
itself superior in its tensile properties, colour and 
natural length of fibre. The plant in question 
is not the p;l0nt lately discovered near Tuxtla 
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Gutierrez, and named “non plus ultra” by its 
discoverer, Espatoline Meguel, who claims to have- 
found it in a village not far from that place. 
Present indications are that it will not be many 
years before the State of Chiapas will be one of the 
foremost henequen producing districts of Mexico, 
and that it will be able to grow the plant at prices 
which wEl compete with the Yucatan product. 
The valley of Zintalapa is particularly suited to 
the cultivation of henequen. In this valley there 
are large plantations producing henequen of an 
average quality, most of which are fairly successful 
from a financial point of view. The United States 
Consul at Tapachula says that it is apparent that 
the plants and mechanical equipment for working 
the henequen are run in primitive ’fashion, and 
that anyone taking the matter up seriously could 
be assured of a financial success. Labour in 
Chiapas is more than plentiful, and low in cost; 
and properties having perfect titles are obtainable 
at comparatively low figures Hot only is there a 
profitable field in Chiapas for the cultivation of the 
plant, but there is also a field for the introduction 
of henequen machinery. 


MiJtcH 1.—Br. LE 01 TA.ED Hrrir/, F.R.S., “ Caisson 
Sickness and Compressed Air.” 

March 8.— Jambs Cantlie, M.A., M.B., C.M., 
D.P.H., “Plague and its Dissemination.” Sir 
Shirley Forster Murphy, M.R.C.S., will preside. 

Wednesday afternoon, at 4.30 o’clock :— 

March 15.—Colonel Charles Edward Cassal, 
V.D., F.I.G., “The Adulteration of Food.” The 
Right Hon. the Lord Mayor of London will preside. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

March 16.—Claude Hamilton Archer Hill, 
I.C.S., C.S.I., C.I.E., “Education in India.” 

April 27.—Sir Thomas Henry Holland,K.C.I. E. , 
D.Sc,, F.R.S., “ The Trend of Mineral Development 
in India.” Lord Avebury, D.C.L., LL.D., F.R.S., 
will preside. 

May 25.—W. R. H. Mere, I.C.S., C.S.I., LL.D. 
“ The N.W.F. Province of India.” 


Rubber Auctions in Ceylon.— On November 
4th, 1910, the first rubber auction was held in 
Ceylon. A quarter of a century ago—and well 
within the memory of many colonists still resident 
and retired—the first public sale of tea was held 
in Colombo, and those who have witnessed the 
development of the tea sale will not be inclined to 
minimise the importance of the opening of the, 
rubber auctions. The quantity offered at the first 
sale was twenty-two tons. The chief factor which 
has led to the inauguration of the rubber sales is 
the convenient position of Colombo in relation to 
the large consuming countries. Buyers in these 
countries already find it convenient to come direct 
to Colombo for their supplies. Public sales of 
rubber will be conducted weekly, it is said by the 
American Consul at Colombo, and it is anticipated 
that the new departure will meet with the same 
success as has attended the tea auctions. There 
are at present 12,000 bearing acres of rubber in 
Ceylon, while 185,000 acres have been planted. It 
has been estimated that 220,000 acres will be the 
maximum area planted with rubber in Ceylon, and 
that with 140 trees to the acre and one pound and 
a-half yield per annum, this will give an export of 
20,000 tons by 1920. The 1909 exports amounted 
to 681 tons. 


MEETINGS OF THE SOCIETY. 

Obdinaby Hbbtin<5s; * 
Wednesday evenings, at 8 o’clock 
February 15.— George A. Stephen, “Modem 
Machine Book-binding.” John Mubbat, J.P., 
D.L., F.S.A,, will preside. 

February 22.^Profe^or Webthhito, B.Sc*,. 
B.A,, “ Water-FindeBSt” , 

'w. ■■■ ' ■ -sj ■■ ■ 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 
February 28.—The Hon. Sir Richard Solomon, 
K.O.B., K.C.M.G., K.C.y.O., K.O., M.A., High Com¬ 
missioner for the Union of South Africa, “The 
Resources and Problems of the Union of South 
Africa.” 

April 4.—Captain R. Muirhead Collins, 
G.M.G., •* Australia and her Resources.” 

May 9.—F. Williams Taylor, “Canadian 
Banking.” 


Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Professor Adrian J. Brown, M.Sc., “Brewing 

and Modern Science.” Four Lectures. 

Syllabus.. 

Lecture II.— February 13. — “ Malting.” 
Constitution of the Barleycorn — Character of 
Changes during Germination—Investigations of the 
Biochemistry of Germination—The Barleycorn a 
highly-specialised seed, etc. 

Lecture III.— February 20.— “The Mashing 
Process.” The Chemistry of Starch and its Trans¬ 
formation Products—Protein Changes during the 
Mashing Process. 

Lecture IV,— February 27.—“The Fermenta¬ 
tion Process.” Previous Treatment of the subject' 
by Dr. G, Salamonin 1888—TlTe Pure Yeast Ques¬ 
tion in Brewing—2^ywase and Modern Views" ^ 
Alobholic ’Femientoion^Hitrogen Asslmila^nr^. 
The ^called I* seocndwy ”, products' of 
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Professor J. A. Fleming, M.A., D.Sc., 
F.B.S., “Applications of Electric Heating.” 
Four Lectures. 

March 6,13, 20, 27. 

Alfred E. H. Tutton, M.A., D.Sc., F.B.S., 
“ Book Crystal : its Structure and Uses.” 
Four Lectures. 

May 1, 8, 15, 22. 

Dates to be hereafter announced :— 

Frank M. Andrews, “ Architecture in America.” 
Arthur Charles Davis, P.O.S., Assoc.Inst.O.E., 
The Manufacture and Testing of Portland 
Cement.” 

Cyril Davenport, “Illuminated Manuscripts.” 
George B. Heming, “ Art Education in Jewellery 
and Goldsmithing.” 


Wednesday, February i5...ROyAL SOCIETY OF ARTS, 
John-street, Adelplii, W.C., 8 p.m. Mr. G. A. 
Stephen, “Modem Machine Bookbinding.” 
Meteorological, 25, Great George-street, S.W., 
7.30 p.m. 1. Messrs. R. Cooke and S. C. Russell, 
“Variation of the Depth of Water in a Well at 
Detling, Maidstone, compared with the Rainfall, 
1885-1909.” 2. Mr. A. W. Glayden, “ The Actino- 
graph; an Instrument for, recording changes in 
Radiation.” 3. Mr. K. M. Clark, “New Cloudi¬ 
ness Charts for tlie United States,” 

Automobile Engineers, at the Institution of 
Mechanical Engineers, Storey’s Gate, S.W., 8 p.m. 
1. “ Report of the Horse-Power Formula Commit¬ 
tee,” with a Note by Mr. Dugald Clerk. 2. Mr. 
G. A. Burls, “A Proposal for a Maximum Power 
Rating Formula.” 

Microscopical, 20, Hanover-scjuare, W., 8 p.m. 

1. Mr.' E. M. Nelson, “ On some New Objectives 
and Eye-Pieces by R. Winkel, of Gottingen.” 

2. Messrs. Edward Heron-Alien and Arthur Ear- 
land, “On the Recent and Fossil Foraminifera of 
the Shore-sands of Selsey Bill, Sussex. Addendum.” 


Professor Baoul Pictet, “ Les Basses Tempera¬ 
tures.” 

Sir William Abney, K.O.B., D.O.L., D.Sc., 
F.B.S., “ The Quantitative Measurement of Colour- 
Blindness.” 

Hal Williams, M.I.Mech.E., M.I.B.E., “ Beet 
Sugar Factories.” 

Noel Heaton, B.So., F.0.S.,“The Production 
and Identification of Artificial Gems.” 


MEETINGS FOR THE ENSUING WEEK. 

Monday, February 13...ROYAL SOCIETY,OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Professor Adrian J. Brown, “ Brewing and Modern 
Science.” (Lecture 11.) 

Brewing, Institute of (London Section), Criterion 
Restaurant, Piccadilly, W., 8 p.m. Mr. G. Cecil 
Jones, “ Tlie Purchase of Fuel on Specifications.” 
Surveyors, 12, Great George-street, S.W., 7 p.m. 
(Junior Meeting.) Mr. G. G. Symons, “Land 
Banks and Co-operative Credit Societies.” 
Geographical, Burlington-gardens, W., 8.30 p.m. 
Major P, H. Fawcett, “Further Explorations in 
Bolivia.” 

British Architects, 9, Conduit-street, W., 8 p.m. 
Messrs. P. Waterhouse, J. W. Simpson, and E. A. 
Rickards, “ The Artistic Development of London.” 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W,, 8 p.m. (Graduates’ Lecture.) Captain H, R. 
Sankey, “ Wireless Telegraphy.” 


United Service Institution, Whitehall, S.W,, 3 p.m. 
Major C. D. Simonds, “ With the Anglo-French 
Niger-Chad Boundary Commission.” 

Thursday, February 16...Illuminating Engineers, at the 
ROYAL Society op Arts, John-street, Adelphi, 
W.C., 8 p.m. Discussion on School Lighting, with 
papers by Dr. J. Kerr and Dr. N. Bishop Harman. 
Royal, Burlington House, W., 4.30 p.m. 

Antiquaries, Bjirlington House, W., 8.30 p.m. 
Linneau, Burlington House, W., 8 p.m. 

Geographical, 1, Savile-row, W., 5 p.m. Professor 
Edgeworth David, “ Some Antarctic Problems.” 
Chemical, Burlington Bouse, W., 8.30 p.m. 

1, Messrs. H. Davies and F. S, Kipping, “ Different 
Methods of Applying the Grignard Reagents.” 

2. 3^tessrs. F. B. Thole and J. F. Thorpe, “ Tlie 
Formation and Reactions of Imino Compounds. 
Part XV. The Production of Imino Derivatives 
of Piperidine leading to the Formation of the 
/5^-o]-substituted Glutaric Acids.” 3. Messrs. 
B. H. Rennie and W. T. Cooke, “The Interaction 
of Copper and Nitric Acid in Presence of Metallic 
Nitrates. Part II.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. P. Chalmers Mitchell, “Problems of Animals 
in Captivity.” (Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Dr. S. Nathan, “ History of Three Centuries told 
by Roman Coins.” 

Philatelic, 4, Southampton-row, W.C., 6 p.m. 

. “ Notes on the Stamps of Roumania.” 

Friday, February 17 ... Royal Institution, Albemarle- 
street, W., 9 p.m. Professor H. E. Armstrong, 
“ The Stimulation of Digestive Activity.” 


Tuesday, February 14... Aeronautical, at the Royal 
Society op Arts, John-street, Adelphi, W.C.,. 
8 p.m. 1. Mr. F. H. Page, “The Pressure on 
Planes and Curves.” 2, Professor G. H. Bryan, 

“ A Note on the Turning Movement of Aeroplanes.” 
Asiatic, 22, Albemarle-street, W., 4 p.m. Sir Chaides 
J. lyall, “*Abid oTf Asad, an ancient Arabian 
Poet,’ with ^me specimens of translation.” 

. ' Royal Instlfeatioia, Albemarle-street, W., 3 p.m. 
Professor p. W. Mott, “Heredity.” (Lecture V.) 
CivB Bngine^, 25, Great Georige-street, S. W., 8 p. m. 
1 .' Discussion onMc. W. J. Wilgus' paper, “The 
' ,' - • > between Detroit, Michigan, 

2.- Mr. W.,T. .Douglass, ' 




Engineers, Junior Institution of, at the United 
Service Institution, Whitehall, S.W., 7.30 p.m. 
Mr. B. Bylander, “The Architectural and 
Engineering, Features of the Royal Automobile 
Club Building.” 

Geological, Burlington House, W., 3 p.m. Annual 
General Meeting. 

Civil Ei^ineers, 26, Great George-street, S.W., 
8 p.m. Mr. James Swinburne, “The.Uses of 
Chemistry in Engineering-” (Lecture I.) 

Mechanical Engineers,=Storey*s Gath, Westminster,, 
S.W..,. 8. p.m. Diaeussion on Messrs. W. Dixon 
hM! UrW Baxter's paper, “Modern Electrical 
' Mth Special, Reference to 
^i®^t3?|«illyfK)peTat6d Coal-Hoists.” 

■.FJS^UARt ISi-Royal Institution, Albemarle- 
' .1 , sire#, W., 3 Mr. T. G, Jackson, “ Architec- 
The J^santine and Romanesque Period.” 
CLeoturell.) 
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NOTICES* 


PROCEEDINGS OF THE SOCIETY. 


PRESIDENCY OF THE SOCIETY. 

The Couacil have the gratification of an¬ 
nouncing that, with the approval of His 
Majesty and the consent of His Eoyal Highness, 
they elected, at their meeting on Monday, the 
13th inst., His Royal Highness the Dnke of 
Connaught, K.G., as President of the Society. 

The Council also passed a cordial vote of 
thanks to the Lord Chief Justice, who has held 
the office of President since it was vacated by 
His Majesty, and who resigned in order to 
make way for His Royal Highness the Duke of 
Connaught. 


NEXT WEEK. 

Monday, Febrijaey 20iih, 8 p.m. (Cantor 
Lecture.) Professor Adrian J. Brown, M.Sc., 
“ Brewing and Modern Science.” (Lecture III.) 

Wednesday, February 22nd, 8 p.m. (Ordinary 
Meeting.) Professor J. Wertheimer, B.Sc., 
B.A., “ Water-Finders.’’ 

Further particulars of the Society’s meetings 
will be foimd at the end of this number. 


CANTOR LECTURES ON BREWIN^.” 

On Monday Evening, the 13th inst,, Professor 
Adrian J. Brown, M.Sc., delivered the second 
lecture of his course on “Brewing and Modern 
• Science^” 

The lectures will be published in the Journal 
during the summer recess. 


COVERS FbR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Jowmad^ cloth covers 
w^ be supplied, post free, for Is. eadh, on 
. application to the Secretary. ;, •; , 


COLONIAL SECTION. 

A Meeting of the Colonial Section was held 
on Tuesday, January 31st, Sir William Hood- 
Treacher, K..C.M.G., presiding. 

The Chairman, in opening the meeting, explained ' 
that the paper to be read was one of a series which 
was being given under the auspices of the Colonial; 
Section of the Society on the “ Commercial Pro¬ 
ducts of the Empire.” It was hoped that the 
series of papers would help people to realise that 
our world-wide Empire contained .within its 
bounds, extending as it did through all the zones, \ 
all the raw products necessary and essential for' 
the support, and welfare, of its people. 

The first paper of the series dealt with the 
subject of Wheat, and was contributed by Mr. 
A. B. Humphries. The second paper was written^ 
by the Agent-General for Tasmania, and bad for 
its subject Fruit, and the third paper was the one 
about to be read, dealing with the Tin Resources 
of the Empire, by Mr. Douglas Osborne, a 
member of the Legislative Council of the Malay 
States. The author’s lot and his own were for 
several years oast together in the Malay Peninsula, 
which was one of the most successful instances of 
the art of British government in the way of 
‘‘Protectorates.” It was a country teeming with 
tin-ore deposits, and at one time produced more 
than two-thirds of the tin supplies of the world. 
In that country his (the Chairman’s) lot was on 
the humdrum side of the Government public 
service, while the author’s was on the more 
exciting and more lucrative side of tin mining. 


The Paper read was— 

THE-TIN RESOURCES OF THE 
EMPIRE. 

By F. Douolas Osborne, MJnst.M.M. 

To the average man “ Tin ” means but little, 
and, if thought of at all, Is vaguely : 
wi% pots and pans; but in 
the most interesting of the metab, 
that some lOCFjO^ tons of 
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it is of considerable importance to the world at 
large. 

Tin is a white metal with a silver-like Instre, 
which remains untarnished for a long time when 
exposed to the atmosphere. It is very soft, so 
soft that It can be scratched or indented by a 
finger nail; it is ductile and tough to such an 
extent that it can be beaten out to resemble 
paper, a form in which it is familiar to most 
people as a wrapper of chocolates and other 
sweetmeats. It is a metal which, when once 
used, is rarely recoverable, and, therefore, is a 
wasting commodity,' so that unless some sub¬ 
stitute is found, the consumption of tin must 
increase as the world’s trade expands. 

In “The Production of Tin,” published by 
the Mining Journal^ Professor Lewis wrote :— 

“Tin occupies in many respects a unique 
position amongst the various metals used in 
the arts, due not only to its specific properties, 
but to an even greater extent to its mode of 
distribution and occurrence. 

“ In the first place, it is the rarest of com¬ 
mon metals of commerce, and is produced in 
markedly smaller quantities. Unlike most of 
these metals, it is distributed sparingly through¬ 
out the world, occurring in workable amounts 
at but few localities; where it does occur, 
'however, it is generally, but not invariably, 
found in very important quantities. Again, tin 
is the only common metal, except„ iron, the 
only true ore of which consists of an oxide of 
the metal. AU the other minerals appear to 
have been deposited originally as sulphides, 
their existence in the oxidised state being due 
^ to the secondary action of atmospheric agencies 
upon these sulphides. Hence the other metals 
are found as oxides near the outcrop only of 
their deposits, but as sulphides in depths, while 
tin appears as an oxide wherever it has hitherto 
■ . been found, even in the deepest mines in which 
it has been met with, and at depths where all 
other metals are known only &s sulphides. 

“Again,the sulphides of the other ordinary 
\ metals, when exposed to atmospheric agencies, 

1; form more or less soluble compounds; oxide of 
; tin is notable for its great chemical indifference 
^ and for ii^ insolubility in those reagents that 
k ‘ most other metallic compounds. Hence 

Ijd^gJ?^^on of a mineral deposit containing 
theo^r metals is apt to be accompanied 
the removal in a sis^ of solution of those' 

of |t Only lead to a 
of the; oxide, 
(the ttostone' or_ 



black tin of the miner and cassiterite of 
the mineralogist) is found to so large an extent 
in alluvial gravels, a mode of occurrence that 
it shares almost exclusively amongst metallic 
minerals with those other chemically indifferent 
substances, gold and platinum.” 

To this property the world owes its abundant 
supply of the metal, for by far the greater 
portion of tin produced comes from alluvial 
deposits, and again its indifference to the action 
of acids is responsible for its use in the tin plate 
trade, by which over 25,000 tons are annually 
absorbed. In this trade its function is to coat 
steel plates so that these can be converted into 
receptacles for all manner of things; preserving 
the steel plates from oxidisation, which would 
quickly render them porous, it admits of much 
thinner steel being used and keeps the contents 
pure and untainted. 

Other uses for tin are many. It is familiar 
to most people in the form’ of solder, and enters 
largely into the composition of brass, gun-metal, 
bell-metal and phosphor'bronze. 

As “ white metal ” it is used for type metal, 
pewter, machine bearings and valve packing, 
bottle capsules, fusible alloys, electric fuse wire, 
Britannia metal, tea lead, the foundation for 
gold and silver plating, and the manufacture of 
toys. 

Tinfoil is pure tin. 

Cheap reflectors are tinned instead of being 
silver plated. 

In dyeing and calico printing it is used as 
stannous chloride, for the precipitation of 
colours. 

Bronze powder used for decorative purposes, 
and having a golden lustre, is the bisulphide 
of tin. 

Pure block tin is largely used by Chinese for 
the manufacture of ornamental vessels, the 
soft nature of the metal rendering it particularly 
adaptable to the characteristic scroll work of 
the Chinese. 

That tin was known and used in the early 
ages there is abundant evidence. 

Egyptian bronzes of the eighteenth dynasty 
and coins of 30 b.c, in bronze contain tin, 
and the commencement of the Phoenician, trade 
with Cornwall for tin is generally assumed to 
have taken place about 1200 b.c. Ancient 
bronze weapons and tools invariably have had 
tin added for the sake of hardness. 

The chief purees of the world’s tin supply 
are the Malay Peninsula and the Islands of 
Baaca; and BiRiton; Bolivia; Australia and 
Cc^waR^; South Africa; Nigeria 
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and Swaziland; China. It is also produced in 
New Zealand, Burma, the Congo Free State, 
Korea, Japan, Spain, Portugal, Central Europe, 
France and Alaska, but not in quantities that 
are of any importance. 

The Federated Malay Straits. 

Of the sources named, the Malay Peninsula 
is the most important, as from thence comes 
more than half of the total supply. 

Situated at the south-eastern extremity of 
the continent of Asia, the Peninsula consists 
of a narrow strip* of land varying in width 
from less than 50 to nearly 200 miles, and 
extending from latitude 13° 30' N. to 1° 18' N. 
The northern part of the Peninsula is 
feudatory to Siam, and in this part the develop¬ 
ment of the mineral resources has hardly begun. 
Towards the south are the Federated Malay 
States, which, under British protection, have 
so wonderfully developed during the past thirty 
years. It is £rom these States, Perak, Selangor, 
Negri Sembilan and Pahang, that the major part 
of “ Straits Tin ” comes. In 1909 the amount 
exported was little short of 49,000 tons. 

That mining for tin in these States has been 
going on for long years, there is evidence in the 
form of old workings all through the country; 
but it was not until the advent of the Chinese 
that any considerable quantity was produced, 
and only since their faction fights, which led to 
British interference and subsequent protection, 
that the States have rapidly developed and 
become the mainstay of the world’s tin supply. 

The tin exported from the Federated Malay 
States is almost entirely won from alluvial 
deposits. The most important of these are in 
Perak and Selangor, the former being at present 
responsible for about 56 per cent, of the total. 

In the Federated Malay States during the 
twenty years 1890 to 1909, there has been 
produced 873,703 tons of tin, or an average of 
43,685 tons yearly. Of this total Perak produced 
447,900 tons; Selangor, 329,664 tons; Negri 
Sembilan, 73,315 tons; and Pahang, 22,924 
tons. 

The maximum production was in 1906, when 
the output for the States reached a total 
of 60,991 tons. Since then the production has 
diminished slightly; 48,743 tons were produced 
in 1909, and it appears as if there will be a 
greater falling off during 1910 (total 45,000). 
Almost the whole of this production comes 
frona alluvial workings, as at present, with tho 
exception of the" mines of the PahacLg. 'Con.- 
solidated in Pahang, and some wor^^ : in ., 
the Kledang range of hills near 


no lode mining is carried on, and the total 
production from these two sources does not 
exceed 1,200 tons per annum. The chief 
centres of the alluvial workings are the Kinta 
Valley in Perak and the flats near Ewala - 
Lumpor in Selangor drained by the Selangor" 
and Klang Eivers. In these places it is hardly 
an exaggeration to say that tin occurs every¬ 
where, from the surface of the ground down . 
to depths of 250 feet, on the flat land, in the 
valleys, and high up on the mountains. 

The Kinta Valley, which is so enormously rich 
in tin and which is typical of the characteristic . 
deposits, is the valley drained by the Kinta 
Eiver, the most important tributary of the 
Perak, with which it runs . parallel in a 
southerly direction, the Kledang range forming 
the watershed between the two rivers and the 
boundary of the Kinta Valley on the west; on 
the east of the valley is the main range of the 
Peninsula. The valley is about thirty miles long 
by twelve wide and is very flat, the motmtains 
on each side rising abruptly. Mining villages, 
well laid out and tidy, are scattered throughout, 
connected by well-made cart roads, and the, 
main, railway runs through the centre. The 
chief geological features of the valley may 
be described as a floor of highly crystaUine 
limestone or marble, usually white in colour, 
and lying in the centre of the granite mountains. 

On the east side this limestone forms a series 
of wonderful pinnacles or hills, rising in cases 
as high as 2,000 feet above the surrounding 
country, covered by dense jungle scrub, and 
honeycombed by caves and fissures. It has been 
weathered to a very irregular surface, forming 
innumerable small pinnacles and crevices, is non- 
fossiliferous and its geological age is unknown. 
The .mountains on either side are composed 
of intrusive granite, which has doubtless been 
the cause of the upheaval and contortion of the 
limestone, the intrusion of the granite having 
probably occurred simultaneously on both sides 
of the valley, and thereby squeezed the lime¬ 
stone into the extraordinary shapes which it 
has assumed. 

The tin deposits are extremely irregular and , . 
follow no well-defined lead. The richest occur 
in the vicinity of the granite foothills, much 
tin, being occasionally concentrated in the 
fissures left M the function of the granite 
limestone, as in the case of Tronoh and ^ 

' 'The channels and', crevices .■in,^ the 
. ■yall#y'''bed' ihviambJy ^ .Mch in to, \ 
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tin wash may be' sandy or lieav^^ clay ; it may Wherever the tin came from, however, there 


occur ill layers separated by barren gromid, or 
the whole of the ground from surface to bed¬ 
rock may carry tin; and as in the valley the 
holes and crevices in the limestone are filled 
with tin-bearing ground, so it is in the hills, 
even up to heights of 1,200 and 1,300 feet. 
Isolated deposits from time to time are found 
in the limestone, the most notable of these 
being the Tambun Mine, from which in 1903 as 
much as 350 tons of tin ore was won during 
one month, and the average for the year was 
some 250 tons per month. There being no 
connection between this deposit and any other 
of considerable value makes it all the more 
difficult to evolve a reasonable theory as to the 
origin of the mineral, more especially as, in the 
case of Tambun, the tin is much less water- 
worn, than is the case in many of the cave 
deposits in the hills, which are much closer to 
the granite ranges, from the weathering of which 
the alluvial tin was most probably derived. 

Mr. Scrivenor, the Government geologist, is 
of the opinion that it is much more probable 
that the bulk of the alluvial tin has been derived 
from the masses of pegmatifee, lodes, and stock- 
werks which take part in the formation of the 
low rolling country at the foot of the high ranges, 
than that it was derived from the high granite 
mountains. 

In ,his report for 1904 he states that un¬ 
doubtedly the bulk of the tin found in the 
Tronoh mine had its source in the hill lying to 
the west of the mine, 

If this theory is accepted, it becomes still 
more difficult to V.ceount for the presence of 
alluvial deposits high up in the limestone 
caves and on the mountains. My opinion 
is that the bulk of the tin deposits of 
the Federated Malay States came from the 
Weathering and erosion of lodes that existed in 
the granites and schists. Even close to the 
foothills the tin deposits-are almost invariably 
much waterwom and rounded, which naturally 
leads to the conclusion that they have travelled 
a considerable distance. Then, if the tin came 
from high granite hills, it is a simple matter to 
account for its presence in the high caves and 
fissures of the limestone cliffs, for where the 
granite pushed tlirough and distorted the lime- 
* stone, huge crevices are left which would catch 
the deferitus sub^uently washed down from 
V ■ aljove, and, acting as receptacles for large bodies 
: ■ water, hyiratffic ^ower would be provided, 



is no doubt that the greater portion found 
its resting-place on the west of the main 
range. These on the west side are almost 
continuous from Taipeng to the north to Serem- 
ban to the south, and an interesting feature is 
that their extent and value seem to diminish 
towards the south. From this it might be 
deduced that the main source of the supply was 
the mountains of Perak. On the east coast the 
tin-fields are less numerous, more scattered; 
the dejposits are of a more recent period, and, as 
the bedrock of the alluvial workings is generally 
granite rock, there seems but little likelihood of 
discoveries being made of new fields which will 
.equal in richness those on the west coast. 

It is probable, however, that lodes of consider¬ 
able importance may in time be discovered and 
worked in the eastern States. 

For the development, in the future, of the tin 
resources of the Federated Malay States there is 
no doubt that modern machinery and abundant 
capital are necessary. The shallower, richer and 
easier-won deposits having become exhausted, 
those remaining require, for their development, 
modern engineering skill and plant capable of 
treating large quantities economically. 

The methods by which alluvial deposits are 
worked may be described under four heads:— 

Ground sluicing, with its modern development 
of hydraulicking. 

Open cast workings. 

Underground workings. 

Dredging. 

Ground sluicing is only practicable where a 
sufficiency of water is available and an outlet for 
the debris exists. It is a favourite form of mining 
for small parties, little capital being required. 
The scene of this class of operations is, generally 
speaking, some narrow valley up in the hills, 
A watercourse is cut to the face that is to be 
worked, and along the face a narrow channel or 
ground sluice, with sufficient slope to enable the 
valueless dirt to be carried off by the wat^r, 
while the tin remains behind. The ground is 
then, as soon as water is turned on, hoed from 
the face into the sluice, and kept stirred until it 
is considered that sufficient has been run in, 
when the hoeing is stopped, and the dirt in the 
sluice is kept stirred until the lighter material 
has nearly all been carried away, and but little 
except tinstone remains. 

Hydraulicking is but a modern development o! 
ground sluicing, water being used to do the 
work. Being brought to the ground in pipes 
and subject to considerable pressure, the water 
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is directed by means of swivelling directing 
nozzles, known as “giants” or “monitors,” 
against the face to be worked. This is gradually 
undercut at the lowest possible level, until 
a huge mass of ground falls down. The jet is 
then played on this until the whole is disin¬ 
tegrated and carried aw'ay into the sluices, when 
a recommencement is made to get down a fresh 
fall. In this manner very large quantities of 
ground are removed and treated, and naturally 
must find a fresh resting-place. To a certain 
extent this necessity is provided for by the 
valleys below the hydraulic mines, which are 
mostly hills; but as time goes on, even these 
become filled, and then the water-power is again 
called upon for assistance. By its help the 
debris from the ends of the sluices is elevated 
and stacked. These hydraulic jet elevators, as 
they are called, are wonderfully simple and 
efiicient. They consist of an uptake pipe set at 
an angle of about 20° from vertical, having at 
the lower end a bell-mouthed intake, below 
which is set a nozzle supplying the power. All 
sand, water, and stones coming to the end of 
the sluice are caught by the force of this nozzle, 
shot up through the uptake pipe to a height 
proportionate to the requirements of the case 
and pressure available, and thereby the 
difficulty of getting rid of tailings has been 
overcome. 

The tinstone, being heavier than the dirt con¬ 
taining it, travels more slowly in the sluices,’and 
tends to gravitate to the bottom, advantage 
being taken of this fact to save it. For this 
purpose various types of sluices are used. The 
most primitive, and, it is maintained by the 
managers of the. leading group of hydraulic 
mines, the most efficient and economical, are 
simple sluices cut in the bedrock, which, left 
to themselves, are periodically cleaned up by 
women working with flat circular dishes. 
Wooden sluices with and without riffies, or stops, 
are also used; but these require more water and, 
when riffies are employed, constant attention 
and stirring, which tends to keep the tinstone 
moving and to consequent loss. 

The cost of working on a well-managed 
hydraulic mine is very low, being less than Id. 
per cubic yard; but as water has generally ijo be 
brought a considerable distance in pipes and 
ditches, th€ initial outlay, before working.starfes, 
is generally heavy. 

" By far , the greatest part of tin-raining in 
the Federated .M^ay S^tes is earned oi| by 
open'.cast mining ^ It .is .a method of.mTOag' 

, ' . ,"I*-*'■‘''"A' ■" 


plain English, it consists of digging a large hole 
in the ground and extracting from its contents all 
that is of value. Where the scene of operations 
is on a well-defined lead of tin-beaiing gravel, 
works of an extensive nature and some measure 
of permanency are undertaken; otherwise luck is 
largely trusted in, and too often wuth disastrous 
results. 

The. site for opening a mine having been 
chosen, and the jungle felled and cleared, a 
strong earthen embankment is built round, so as 
to prevent an inrush of flood water. Sheds for 
the accommodation of coolies are erected, and 
the necessary watercourse cut, to provide water 
for separating the tinstone from the gravel. 

All being ready, a commencement is made 
to remove the “ overburthen ” or barren ground 
overlying the stanniferous alluvium. This 
work is always done by contract, the over- 
burthen from the first paddock being stacked 
round the excavation. When the “karang,” 
or tin-bearing gravel, has been uncovered, it is 
lifted by wages coolies to the wash-boxes, for 
the separation of the tin from the gravel. 
These wash-boxes are of coflin shape, varying, 
in length from 10 to 80 feet, and are set at a 
grade of about 1 in 12. They are about 8 feet ^ 
to 8 feet 6 inches at the widest part, where the 
tin is saved, and gradually narrow towards the 
end to from 10 to 18 inches. 

At the widest part a baffle board is fixed, 
about 8 to 12 inches deep, over which a 
portion of the water used falls, and at the side 
on which the karang is deposited, a square 
aperture is cut, through which a stream of 
water constantly flows, carrying the karang, 
which is stirred by a coolie with a rake, into 
fche box, where it is immediately caught up by 
the washers, workii:^ with large long-handled 
hoes, drawn against the stream, turned over 
and over and tossed, until it is considered that^ 
the box will not, with safety, hold any more 
tin. Then the stream through the side is shut' 
off, and the tinstone, after a little further 
washing, lifted and put into tubs or baskets 
for transport to the store. 

The first paddock having been exhausted of 
karang, it becomes the dumping ground for the 
overburthen which has to be removed from the 
second, and Mie oper^itions continue until 
th0 ground is all worked out. ! ,, , 

To contend with the seepage Water, 
fug^ pumps, op^ted by pcdiaMe 
3aOw atoost mvariably 
; Hfoi^e, the mtedpotion of 

by was''tfe4 
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only pump used, and in many places these are 
still in vogue, sometimes worked by a steam- 
engine, sometimes by coolies, treadmill fashion, 
but more often by water. 

By. the style of open cast mining described, 
depths of 65 feet were worked, but deposits 
deeper than that were generally left alone 
until mechanical haulage was introduced. 
Now mines of a depth of 100 feet and over 
are by no means uncommon. 

Various systems of haulage and for the 
excavation of the gi-ound have been tried, such 
as steam shovels and grabs, blondins, belt- 
conveyers, endless rope-ways, and Kimberley 
gears, but the system that has proved the most 
efficient and economical is inclined tramways, 
with trucks which are filled on contract rates 
by coolies, both Chinese and Indian. 

The irregularity of the run of tin-bearing 
ground militates against the success of fixed 
mechanical haulage, whereas branches from 
the tram lines can be run in all directions, and 
the, generally speaking, heavy clayey nature of 
the deeper deposits renders the use of steam 
shovels and grabs unprofitable as compared 
with coolie hoe work. The former sends up to 
the dressing-plant large masses of hard clay 
lumps and stones, which have to be broken up 
before treatment, whereas the hoe work breaks 
all up and reduces the' mass to a condition 
most favourable for treatment. 

The ground excavated is sent first to the 
puddling plant for disintegration, the plant 
most generally adopted being in the form of 
iron vats about 80 feet in diameter by from 
8 to 4 feet deep. The dirt for treatment is fed 
-into these with a constant stream of water. 
There are four horizontal arms radiating from 
a power-driven spindle situated in the centre 
of the vat, and to these arms are fastened by 
chains heavy harrows, which gradually reduce 
the mass, the clayey part being floated away 
' by water, and the heavier sand, stones, and tin 
■* remaining in the bottom of the vat until a 
' charge is completed, when it is let out for final 
tossing in wash-box^. In some installations 
^ there is a constant discharge from the puddles 
* i^to long sluice boxes, the bottoms of which 
; : ^e or stops, placed across 

; 1 to 3 inches. The 

;; jplddled dht and wate travelling in .these 


the puddling vat. Horizontal puddlers, con¬ 
sisting of a box some 10 feet in length, with a 
central shaft armed with knives revolving at a 
high speed, are also used. 

Underground working is confined to those 
deposits where the amount of overburthen is 
too great to admit of the proposition being 
worked open cast. It is often adopted by small 
parties working on tribute, in order to avoid 
the capital outlay necessary to open, a mine. 

The method of working is to sink a number 
of shafts at regular intervals, the extent of 
which depends on the nature of the ground 
to be dealt with. Through the shafts the 
“ karang,*’ or pay dirt, is brought to the surface 
for treatment, and the whole is thus gradually 
blocked out as the various shafts are connected 
below. 

By this method depths of 250 feet have been 
reached, and where the tin bed is deep, of little 
thickness and width, this is the only way by 
which it could be mined; but generally it is not 
economical, for though the cost of removing 
overburthen is avoided, the expense of timbering 
the shafts and drives adds so much to the outlay 
on excavation that, in most cases, the price at 
which the karang is raised exceeds considerably 
what would have been necessary if the proposi¬ 
tion had been dealt with by open cast. As a 
consequence, much ground which is rich in tin 
is left untouched, owing to there not being quite 
sufficient tin to pay for its excavation and the 
necessary timbering, in addition to which there 
are usually layers of karang above the main 
layer which are left untouched, and which in 
an open cast mine would have been. taken 
advantage of to reduce the cost of stripping. 

There are many instances to prove that the 
values left in underground mining are consider¬ 
able, mines after having been worked as far as 
they could profitably be dealt with by this 
method having been open cast and paid 
handsomely. One instance is the Tambun 
Mine, before referred to, w’hich was worked 
to the limit admissible by shafting, and is'' now 
a highly profi^table concern, worked as an 
open cast mine. In fact, as regards Chinese- 
run underground workings, it may be taken that 
only the richest portions are ; touched, and the 


system mrisif>s already stated, be regarded as 
wasteful, and, therefore, should not he en- 

,^xes iskegl con^anldy,stirred’ by men raking; 

rl^t angles to the is of two forms-—bucket dredging 

by moans 'of eentrifugal gravel 
No bucfet dredging has m far been 
t attem.pteft in Vth©^; federated Malay States, 
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thougli the -Tise of bucket dredges for the 
recovery of gold and tin from river beds and 
flats is general in Australia and New Zealand. 
A bucket dredge is nothing more nor less than 
the ordinary dredger, slightly modified, which 
most people have seen clearing away accumula¬ 
tions of mud and sand from harbours. In 
mining use, instead of being shot into a hopper 
at the side, the dirt raised by the buckets is 
dumped into a revolving trommel, from the 
centre of which strong jets of water are playing, 
which disintegrate the lumps, allowing the 
smaller particles to pass through the perfora¬ 
tions in the trommel plates on to tables or 
other value-saving appliances, the valueless 
debris passing out over the end of the pontoon, 
and, where necessary, being elevated and 
stacked by another system of buckets. The 
great advantage of dredging lies in the large 
quantities, of ground that can be treated at 
a very low cost. 

Dredging by centrifugal pumps is a modern 
adaptation of the principle of hydraulic mining, 
and was first introduced in Australia. Es¬ 
sentially it is hydraulicking at a low level, the 
difficulty of getting rid of the tailings being 
met by the introduction of a centrifugal pump, 
which raises them to a height at which they 
will find an outlet by gravitation. 

The plant is carried on a strong pontoon, and 
„consists of the power in the shape of engines 
and boilers, or electric motors, the gravel pump, 
electric lighting plant, and, where natural gravi¬ 
tation does not supply sufficient pressure, the 
.nozzle pump to force water through monitors to 
break down and disintegrate the ground. 

The ground is undercut in the manner already 
described when dealing with hydraulic mining, 
and gravitates through a channel cut in the 
bedrock to the sump of the gravel piunp, whence 
it is sucked up and delivered into a sluice 
box, in which the tin remains, while the sand and 
gravel is carried off by the. water. Of course, in 
order to gravitate the dirt and water to the 
sump, the channels cut in the bedrock must rise 
higher and higher as the faces become more 
distant from the sump. When such a distance 
has been reached that it is no longer possible to 
gravitate the whole of the tin ground to the 
pump, the entire plant has to be brought closer 
to the face. This is done—rafter a bed for a 
pontoon has been prepared—by allowing water to 
flood the paddock and float the pontoon* The 
pontoon is then towed, to the new site^ 'aod 
^ter is punoped out, Ihe pontoon^ 

^ pperalioh^ 


Ground to a depth of 150 feet has been 
worked in this way by a series of two lifts, and 
by a single lift a depth of 100 feet has been 
reached. Working costs are low, though the 
wear and tear on pumps is heavy, and renewals 
of wearing parts have frequently to be made. 

For the future development of the tin resources 
of the Federated Malay States, plants of this 
description must be the mainstay if cheap 
power can be procured. Already it has been 
demonstrated practically that ground which 
has already been worked Chinese fashion, 
and abandoned as exhausted, can be worked 
profitably, and it needs only the introduction 
of some more economical means of generating 
power than is at present available, for the 
thousands of acres of so - called* exhausted 
tin-fields to be profitably reworked. The sub¬ 
stitution of suction gas for steam has already 
met with a. considerable measure of success in 
the Sungei Eaya Mine in Elinta, where the plant 
has been intelligently treated, and there is a 
scheme in prospect for generating electric energy 
by the water-power of the KintaEiver. Should 
this scheme be carried to a successful issue, 
working costs, where its electric energy is 
employed, must be reduced to such a low figure 
that but little land in the Kinta. Valley and " 
other mining fields is too poor in tin not to be 
a payable proposition. 

Given the means of systematically turning 
over the land that has already been worked, 
there is no doubt that many rich deposits, the 
existence of which is at present unthought of, 
will be discovered, and in this way the output of 
the Federated Malay States may be rnaintained 
at a high level for many years to come. 

So far the alluvial resources only have been 
dealt with; but, in addition to these, there are the 
lodes to be developed, and in a country where 
such abnormally rich alluvium has been found, 
all of which at some period must have come 
from the decomposition or erosion of metalli¬ 
ferous veins in the rocks, it is hut reasonable to 
presume that time and patience, with the assis¬ 
tance of capital, may discover the sources of the 
alluvial supplies and develop them into profitable 
tin-producing mines. 

Already enterprise has begun to develop the 
lodes in Perak and Pahang. So far, in Pahang^ ^ 
the majority ol the to won has- been ioun^ 3^ - ; / 

the slate country^ overlying grai^, r 
of the lod.^ hato^ TSeeii foHowed ' 

slai^ mto.ihe,pto^ ’ ' * ' ' ,'" ^ . 

■■■of the Pah^/ 

togm-'limbing , 
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by the Pahang Corporation and the Pahang 
Eabang Co.), has been worked for over twenty 
years, and it is said that more than thirty lodes 
have been discovered, having an east to west 
course, the angle of dip varying from ten degrees 
to forty degrees, according to Mr, W. H. Derrick. 
The country in which the lodes have been worked 
is schist or slate overlying the granite. Mr. 
Scrivenor considers that the lodes here are fissure 
veins, and expresses the opinion that they will 
continue to great depth. Certainly the lodes can 
in some cases be traced into the granite, but the 
measure of success that has so far rewarded 
the liberal development policy of the Pahang 
Consolidated Co. is so small that an opinion 
as to the future value of the property cannot 
be formed. 

Mr. Scrivenor and Mr, Sydney Fawns both 
consider the outlook promising. The latter, 
in his book, “Tin Deposits of the World,” 
writes:— 

“ The lode at Bundi constitutes one of the 
best defined and richest lodes at present 
operating in the Malay Peninsula. Taking 
this lode in conjunction with the lodes at 
Sungei Lembing and other places in the Euantan 
district, forty miles to the south, and the 
district of Sungei Ayam, twenty miles to the 
north, goes to prove that a large lode-mining 
centre exists in this part of the peninsula.” 

But at the Bundi Mine, again, the lode hither¬ 
to worked has been in the schists or at the 
contact of the schists and granite, the lode 
proper being entirely composed of chloritic 
schists. 

The late Mr. Warnford Lock, however, in 
commenting on the Sungei Lembing lodes in 
his book, “Mining in Malaya for G-old and 
^Tin,” writes:— 

“ They never possess two distinct walls, and 
very rarely one. They appear rather as 
breeeiated or ‘mullocky’ lodes, or as impreg¬ 
nations of the shattered country, and are most 
irre^ar in size, in proportion of lode matter to 
the total width, and in richness of contents in 
idn. Wheih^ any workable lode will ever be 
f traced into the granite is stiU quite uncertain. 

' It has not been done yet; and in the only 
'^dases so fa^r encountered where the lode canli 
, se^n at all in the snbjacesnt granite mass, it is 
, ve)^ sm^, in exceedingly tight ground, and 
:barely'' 

'S ' vMr.' Iio^.> . of the' Bundi' Mine was 

questions the existence 

and tin'have been 


worked in the Gopeng district of Kinta in the 
decomposed schists, but these invariably ceased 
at the contact of the schists with the granite, 
though in the schist country they were strong, 
varying in width from 18 inches to 8 feet and 
with well-defined walls. 

In the Eledang range of hills, close to the 
village of Menglembu, in Einta, a series of lodes 
have been discovered in the granite, and are at 
present being developed. The country rock is 
a hard granite. The general strike of the rock 
is N. 68° East, in which direction fissures occur, 
varying in width and at irregular intervals. 
These fissures are filled with mineral, cassiterite, 
arsenical and iron pyrites, and galena, cassiterite 
predominating, veins of it, almost pure, being in 
some cases as much as 5 inches thick. The 
stone intervening between the main fissures has 
also been enriched by the mineral permeating 
innumerable small veins which run in irregular 
courses from the main mineral bodies. 

Unfortunately, the capital at the disposal of 
those interested in these lodes is quite inade- 
quate, and development work cannot be pushed 
ahead. 

The Menglembu property has two shafts 
extending in depth to 800 feet in granite, 
both of which have been sunk on the main 
lode. Levels driven at right angles to the 
strike of the rook have discovered parallel lodes 
of varying width. The main lode has been 
traced underground for a distance of fiOO feet, 
and seems to have improved in value as greater 
depth was reached; 

Assays taken at various parts of the workings 
gave irregular values, and the manager states 
that the stanniferous _ ore bodies occur in 
lenticular shape following a quartz vein which 
runs through the granite. 

Chinese and other workings in these hills 
have disclosed the presence of many outcrops 
of lodes, all running parallel to those being 
worked at Menglembu, and there appears to 
be no doubt that there is here a mineral zone 
only waiting for sufficient capital to develop 
into a valuable source for tin. 

In addition to the true lodes, of which there 
are indications, there are also the stanniferous 
pegmatites, which. may form an important 
reserve to the tin resources of these States. 

All through the States this rock occurs,, and 
the Government geologist writes of it as 
“pegmatite in dki hearing tin ore disseminated 
through the mass, and also in small pockets 
and leaders,” md that “it is possible that 
the pegmatite gofS down for enormous dept^is.’’ 
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At Gropeng and in the Kledang Hills, in Bnjang, 
Malacca, and many other places in Perak, the 
pegmatites, where they have been softened 
by the kaolinisation of the felspar, have been 
worked for tin. In Pahang in various places, 
and in Negri Sembilan there are also instances of 
this class of workings. In the latter State large 
quantities of tin have been won by hydraulicing 
the soft pegmatite. The development of this 
source of supply must be slow, owing to the 
remote situation of the localities in which the 
deposits occur and the generally low average 
value of iihe mass. The occurrence also of 
hard portions, which will not yield to the 
influence of water, has hitherto retarded the 
systematic treatment of any of the known 
bodies of this class of rock, while the more 
easily won alluvial deposits still continue to 
provide remunerative employment for the 
mining labourer. 

For the immediate future the tin supply 
from the Federated Malay States must continue 
to depend upon the alluvial resources; but as 
these become less abundant, and as the mining 
of them gradually passes from the hands of 
individuals into those of companies, then more 
attention will be given to the development of 
the lode resources, and important and valuable 
discoveries are certain to follow. 

Australasia. . 

Next in importance to the Federated Malay 
States as a source of our tin supply is Australia, 
with which I include Tasmania. The output for 
the twenty years ending 1909 was 161,560 
tons, the average yearly production from each 
colony being:— 

Tons. Tons. 

Tasmania . . . 3178 . Highest in 1908 . 4520 

Queensland . . 2733 . „ „ 1907 . 5140 

New South Wales 1685 . „ „ 1890 . 3668 

West Australia . 482 . „ „ 1907 , 1424 

Tasmania’s production in 1909 was 4,511 
tons, the chief mines being Mount Bischoff, 
Mount Bischoff Extended, Pioneer and Glad¬ 
stone District Alluvial Mines, the Briseis 
group, Moorina District, Weldborough Mines, 
Blue Tier, St. Helens and Avoca. 

Of these Mount Bischoff has been working 
since 1872. 

This mine is situated in the north-west, some 
45 miles from the coast, on the top of a 
mountain 8,500, feet above sea-level and 1,200 , 
feet above the surrounding plain. 

-W. von Fircks, m a paper describing the 
deposit, writes The tin deposits ap|>ear 'in 
an area of quartzites and clay siat^“^& iiyfees, 

'' ' ” , ■ • 


of quartz porphyry. Granite is present, but at 
some distance from the mine. These deposits 
are in part fissure veins carrying cassiterite 
. . . Another part of this deposit is formed 
chiefly by the replacement of porphyry dykes.” 

The ore is generally of low grade, the average 
for the whole mine being about 1| per cent, 
cassiterite. It is mined chiefly by open 
quarries, the ore being broken and dressed by 
means of stamp battery, tables, buddies, etc. 

On the north side of the hill some good 
alluvial was found and worked, and from the 
whole mine, since work was commenced up to 
the end of 1909, over 68,000 tons of ore have 
been won, and at present the average monthly 
output is about 85 tons of ore. 

Mount Bischoff Extended is also a lode 
deposit producing about 10 tons of tin monthly. 

Pioneer Group of Alluvial Mines in the north¬ 
east are working allmual drifts in the Ringa- 
rooma Valley by means of suction dredges down 
to depths of 120 feet, the output amounting to 
about 90 to 100 tons of ore monthly. 

The Briseis Mine and Brothers’ Home ai^e 
hydraulic propositions in the Derby district, 
working a gravel deposit covered by barren 
overburthen consisting of basaltic soil in which 
occur hard basaltic boulders. Water was 
introduced under pressure from a distance of 
80 miles, so that the whole can be treated by 
hydraulicking, excepting the rocks and boulders, 
which have to be trucked. During 1909 little 
short of 1,000 tons of tin ore was saved. 

Of the other alluvial mines there are none 
deserving of special mention. 

The Anchor Tin Mine in the north-east 
works a mass of comparatively soft tin-bearing 
granite, the whole of the stone broken being 
taken to the mill and crushed; and mining 
about 1 per cent, tin ore can be made to pay, 
as the costs are kept very low. 

A new tin-field has recently been discovered 
on the Stanley River, south of Mount Bischoff. 
Here prospecting has proved alluvial deposits 
averaging for a depth of 89 feet 4 lbs. of tin 
ore per yard, and there are lodes said to be 
worth 7 per cent, of cassiterite. 

Latest reports point to increased activity in 
the tin-mining industry in. Tasmania, and the* 
introduction of hydro-electric power should 
stimulate the production by reducing working 
costs, ‘ , , 

When deling with tin the Report of &e 
Government Department of Mines, 
for the year 19(^, sfet^:—/ ^ ' ' 

satisfactory,. 
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througliotit the greater part of the year has 
been reflected in the activity in this branch of 
the indnstxy, more especially in Herberton and 
Chillagoe Fields, where new lodes have been 
discovered, old workings have been reopened, 
and richer and more extensive ore bodies have 
been disclosed in some of the established and 
productive mines,” 

• The Vulcan Mine in this district has, by fresh 
discoveries, developed promising ground for the 
future in the lower levels on the lodes, but at 
Stannary Hills the promise, based on borings 
by diamond drills, of further valuable ore bodies, 
has not been realised. Koorboora, in the Chil¬ 
lagoe division, has improved its position by the 
discovery of a valuable lode worth 20 per cent, 
of tin oxide, but generally in this district the 
ore deposits seem to be of an uncertain nature, 
and the alluvial workings have ceased to be 
productive. 

In the Kangaroo Hills Field the easily won 
alluvial tin has almost been exhausted, and lode 
workings have not been sufficiently successful 
to induce any fresh developments. 

In the Cooktown district the alluvial mines 
with an increased water-supply are now doing 
better, but of lode tin in this district but little 
has been won, and, notwithstanding the in¬ 
creased value of tin, there does not appear to be 
any prospect of any increase in the output of 
this colony. 

In New South Wales there was a small 
increase to record in the production during 
1909, due to increased activity in dredging 
opei^ations, which produced 69’5 per cent, of 
the total yield of tin, chiefly from Tingha and 
Vegetable Creek, but with good assistance from 
Wilson’s Downfall and Glen Innes Division. 
During the year it is recorded that mining 
for lode tin came in for little attention. 

In Western Australia the output has also 
considerably decreased, being 225 tons less than 
during 1908. Practically the whole was pro¬ 
duced trorn two fields, the Pilbarra and Green- 
bushes, and, in the Report of the State Mining 
Engineer, no hope is held out of there being 
eaay prospect of an. improvement, though the 
^des at Greenbushes may prove valuable if 
sufficient capital, fpr their development can be 
^^tained. ,/ ■, , ,, 

> South Ateioa. 

i tPhe Bttshvelil Tin Hin^ in the. Transvaal 
at expcted.'to pmve large pro- 

_!_^y^pbbly reported upon^ 
m, l@oinpany was formed, ■ 

has hot been 


satisfactory, and the mines are said to be still 
in a state of development. 

The Kuils Biver alluvial deposits near Cape 
Tovm have not produced any significant quantity 
of tin, but the Zweiplaats Mine, working pipes 
in granite, is now doing well, the ore treated 
averaging 20 per cent, tin oxide. 

It is, however, from Swaziland that most of 
the South African tin comes. Here, in 1889, 
Mr. Byan discovered alluvial tin in payable 
quantities, and alluvial deposits of considerable 
value and importance are known to exist in the 
valleys of the Emhabane and Usutu rivers. 

Swaziland Tin, Limited, has been operating 
during three years with very gratifying results 
for its shareholders. 

At first, operations were confined to ground 
sluicing, manual labour serving to shift tHe 
ground. Recently, however, a hydraulic instal¬ 
lation has been completed which in last year, 
during the months of July, August and Septem¬ 
ber, produced 91*5 tons of tin. This result, 
obtained during the driest months of the year, 
can, the manager confidently states, be largely 
augmented when more water is available. The 
company has in hand the introduction of further 
water-supply, and prospects for the future are 
considered very bright. 

Sketchy prospecting in many of the beds of 
the tributaries of the Embabane proves that there 
is tin in all the valleys, and as prospecting in a 
more systematic manner and on a large scale is 
about to be undertaken, important developments 
may be looked for. 


Nigbeu. 


Much attention has of late been attracted to 
Northern Nigeria and the tin deposits there 
discovered. 

That tin was found in Nigeria has been 
known for many years, owing to “faggots ” of 
pure tin" having from time to time found their 
way down to the coast; but it was not until 
1902 that any serious endeavour was made to 
trace the source of the supply. 

In that year the Niger Company despatched 
an expedition, under Mr. Laws, to examine the 
country, and tin was discovered m the province 
of Bauchi. 

Within the past few years many companies 
have been formed to develop the tin-fields. 
All of, these companies are represented on the 
ground by their managers and assistants, but 
even now there is vei^ little reliable information 
availabj^e ' as. to the value or extent of the 
yiuyi^depo^tfl/ ^ ^ 

Reports publ^h^ with prospectuses bristle ^ 


;V -iJ 



335 


February JOUENAL OF THE ROYAL SOCIETY OF ARTS. 


with glowing accounts of wonderful rich finds, 
but on analysis there seems to have been very 
little prospecting on systematic lines. 

Attention has been mostly, if not entirely, 
given to shallow deposits in the river beds near 
the sources of the streams, and though un¬ 
doubtedly rich pay dirt has been found in 
places, as is evidenced by the tin ore exported 
by the Naraguta and a few other mines, the 
nature of these deposits points to the conclusion 
that they are concentrates behind natural bars— 
that they will eventually prove to be patchy 
and of short life. 

Mr. A. F. Calvert, in his "‘Tin Fields of 
Nigeria,’^ gives much interesting historical in¬ 
formation and a very full account of the various 
Nigerian companies, with details of reports by 
their experts; but, apart from the historical 
matter it contains, the book is of little value as 
a work of reference, most of the information 
being of an ex parte nature. 

The Mining Journal of the 19th November 
last contains an article, “ from a correspondent,” 
on Northern Nigeria. The article commences 
by stating that, after several months in the 
country, the writer still has difficulty in 
obtaining any reliable data, With regard to 
the ‘ power ’ companies here, I think that this 
phase of mining, if on a large scale, may be 
dismissed altogether. . . . The situation, in a few 
words, is too much water in the rainy season, 
and too little or none in the dry season. In 
some localities the river water dries up 
altogether. 

“ But I put these facts forw’ard as a counter- 
balanee to the undoubted richness of much of 
the ground taken up. 

“ Values ,—Information is not available as yet, 
everyone being absorbed mtaking up areas . . . 
I have seen ground in Ninghi going at least 
5 lbs. of very coarse cassiterite per cubic 
yard; the average all over will remain at this 
figure, or drop to 4 lbs. throughout . . . This 
instance is, however, exceptional, I should say, 
taking into consideration the coarse nature of 
the ore. 

“Very few properties are being taken up on 
the square area, owing to tin not existing in 
many cases outsidf of the actual river bed or 
far into the banks.. . . These areas of six miles 
by half a mile wiU, when producing, probably 
average all round from .4 to 5 tons ore -per 
month, but it will take some getting.” 

Of labour there is- a 'good supply available at 
low rates of wages, bht until the rail'^y is 
completed to the coast, cost of ^ , 


and from the mines (estimated at £25 to £30 
per ton of ore) must hamper the development of 
the fields, which, for this reason, will be slow; 
and, therefore, a few years must pass before 
Northern Nigeria will be able to demonstrate 
the position it can take among the tin resources 
of the Empire. 

Cornwall. 

Cornwall at one time produced 14,000 tons 
of tin annually, but the average for the ten 
years ending 1910 has fallen to 4,800 tons. 

With the exception of the famous Bolcoath 
Mine, very few of the many mines in Cornwall 
are worked at a profit, and, passing through the 
county, one sees abandoned mine workings on 
all sides. Many mines still continue to operate 
year after year, but without any benefit to the 
shareholders, and it would appear that the 
mines are run more for the sake of the em¬ 
ployment they provide than for anything else. 
Their condition does not seem to improve with 
an advancing price of tm—a fact probably due 
to advantage being taken of the higher price 
to work poorer ground and to develop more 
reserves as a stand-by when the inevitable fall 
occurs. 

A few years ago much was said and written 
of the improvements that could be effected in 
Cornish mines if the prejudice for antiquated 
Cornish methods of mining and ore-dressing 
could be eliminated. Several companies with 
ample capital were floated to demonstrate the 
truth of this theory. Much work was done, 
much money was expended, but the superiority 
of the newer methods stfil remains to be proved— 
at least, in so far as shareholders are concerned. 

The main factor which militates against the 
success of Cornish mines is the depth at which 
mining is carried on, and the quantity of water 
that has to be pumped. As an instance of this, 
the Basset Mines have to pump from a depth 
of 1,800 feet 90 tons of water for every ton of 
ore raised. Pumping charges alo ne on this 
mine amount to 5s. 4d5, per ton of ore, which 
on 42,500 tons of ore (the amount mined in 
1909) means a sum of £11,328. 

There does not appear to be any prospect of 
improvement. in the-mining industry in Corm 
wall. Probably the output will continue to be. 
maintained at or about the present level ol 
5,500 tons, but any material increase is unlikely.^. - . 

Attention has recently been given to the v ^ 
alluvial deposits on the Cbss Moor, wl^r^: 
.centrifugal dredging plant hM been - 

far the ore tron htas not covered worki^: :; 
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tliose responsible for the running of the plant 
become acquainted with its idiosyncrasies. 

Farther east a bucket dredge is in course of 
erection, and its operations will be watched with 
interest, but under no conditions are the alluvial 
deposits of Cornwall likely 'to make much 
difference in the world’s tin supply. 


five years ago that the statement was made that the 
Mount Bischofi Mine was petering out, and would 
have to close down; but it had gone on ever 
since, and had been a regular dividend-payer for 
over thirty years. He confessed to a feeling 
of disappointment that the author had not men¬ 
tioned, in connection with the mining districts of 
Tasmania, the large tin-field of north-east Dundas, 


Ti5? Supply ik Tons op 2,240 lbs. 



1 

Shipments from 


Banca Sales 

Billiton 
Sales in 
Java. 

' : 

Production 


Year. 

! Straits. ' 

1 

Australia. 

Bolivia. 

S. Africa. 

in Holland. 

in Cornwall. 

Total. 

1909 

58,500 

6,350 

18,000 

1 

i 3,000 

11,600 

2,200 

5,600 

104,250 

1908 

; 60,500 ; 

5,850 

17,000 

'■ 1,700 

11,500 

2,200 

5,400 

104,150 

1907 

, 62,500 

6,350 

15,300 

j 

10,890 

I 2,150 

; 4,900 

1 

92,290 (a) 

■ 1906 

j 57,200 

5,900 

16,380 

1 

8,980 

1,900 

4,900 

96,760 (6) 

1905 

j 57,000 

1 

j 4,900 

11,900 

I 

9,625 

2,625 

4,600 

, 

90,550 


(a) Includes 200 tons from China. (5) Includes 1,600 tons from CJhina. 


From the above table it will be seen that in 
1909, out of the total world’s supply of 104,260 
tons of tin, 72,450 tons came from within the 
Empire, though some of the tin shipped as 
** Straits ” was mined in the independent States 
of the Malay Peninsula and in Billiton and 
Singkep. 

For years to come there should be no diflSi- 
culty in maintaining this rate of production. 
In fact, there appears to be more probability of 
an increase than of any falling of. 

The high value at present of tin is certain to 
stimulate production throughout the Empire, 
with the exception of the Federated Malay 
States, where, as statistics prove, the production 
decreases as the value of the metal increases. 
Any failing off here, however, should be made 
good as the development of Northern Nigeria 
4 and Swaailand goes on, so that there is no 
reason to fear that the world’s requirements 
for tin will not be amply provided for in the 
future, as has been the case in the past. 


DISCUSSION, 

Mr. Hbbbibt W. Ely (Secretary, Tasmanian 
^ Covermnent Office), in opening the discussion, 
after apol<^isiag for the absence of Dr. McCall, the 
f ‘ ' Agenfe-Cenerai for Tasmania, thought the author 
; was to be congmtelated on a paper which not 
"tV iiiteE^Mng,toiprof€^onsd mining men, but 

^so to t^ ihW Tasmania was the 

fjj;/' tlEr-prodncmg^S^teof Australasia, and it 

^4’;' ^ 'it now posseted the ' 

the whii^ Was also one'' 


It had not been very much worked up to the present, 
but the district was a very large one, and was 
highly tin-bearing, both alluvial and lode. Farther 
to the west there was the Stanley River field, which 
had proved to be extremely rich in tin, and there 
was every indication to show that when those 
districts were opened put, Tasmania would, within 
the next .few years, double or perhaps treble its 
output of tin. The author had stated that there 
were no bucket dredgers in the Malay States. This 
was true, but, as a matter of fact, there was a 
Tasmanian company operating at Tonkah harbour, 
about 200 miles north of Penang, and successfully 
dredging the harbour for tin by means of bucket 
dredgers. It would be of interest if the author could 
state whether the success of tin-mining in the Straits 
Settlements was due to the high percentage of tin 
obtained, or the cheapness of the cost of production, 
including labour. It was quite conceivable that in 
places where labour cost only a few shillings a week, 
tin deposits could be worked profitably, whereas the 
reverse would be the case if the Australian rate of 
wages of 8s., 10s. or 12s. per day had to be paid. 

Mr, T. L. Lewis stated that he had travelled all 
over the world searching for tin and gold. In 
Bolivia he had ridden for four days over country 
in which he had picked up pieces of alluvial ore, 
as large as his head, almost every five minutes. 
He brought some of those pieces home to England, 
and on their being assayed by an eminent kin expert 
they gave 27 per cent, of tin. He believed that in 
the future no coimtry would be equal to Bolivia in 
the production of tin. He had made a careful 
study of the tin-bearing districts of Oornwall, and 
behoved that thaji county possessed a vofcy largo 
area of some of the finest alluvial tin oount:^ in 
the world. Ho further believed it would be found 
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that Cornwall in the future would produce tin in 
very large quantities, which, if not exactly up to 
the scale of its old production, would very nearly 
equal it. There were tin values in Cornwall which 
were very much higher than the general average 
values he found in Australia, while the quality of 
the tin in Cornwall was about the best in the world. 
He firmly believed that in the future there would 
be a big alluvial tin industry in the county. Miners 
did not yet know all that was to be learned with 
regard to the saving of tin, no system having yet 
been adopted by which the finer tin might be 
saved, and the general output of the metal thus 
increased. The author had stated that tin alluvials 
contained' platinum and gold, but he had not 
mentioned wolfram. He had seen alluvial deposits 
in Cornwall containing wolfram, which would pay 
handsomely if worked on modern lines. 

Mr. J. H. Collins said the author had made the 
statement that the mines of Cornwall were mainly 
worked for the benefit of those who worked them. 
As a mining man, he would like to know whether 
the same remark did not apply to the mines aU 
over the world. If the author tried to maintain 
that in that respect Cornishmen were different 
from other people, he thought he would fail 
absolutely. There was a very simple reason for the 
decline in the production of tin in Cornwall in the 
last few years. Not many years ago tin was being 
raised in twenty different districts in Cornwall, 
while it was now being raised in any quantity in only 
three districts. There were fashions in mining as 
in everything else, and some of the mines had 
gone out of fashion. They would come into fashion 
again in the future, but the great district which 
had yielded the largest amount of tin in Cornwall 
for many years past had maintained its output. 
Although Mount Bischoff had a great reputation 
and record, he thought no other tin mine in the 
world had a record like Dolcoath, which had been 
working continuously for a great deal more than a 
century, giving fair profits for a very great part 
of the time. By-and«by, when Cornwall came 
into fashion again, and the derelict-districts were 
reopened, the production of tin in Cornwall would 
increase to something like what it was previously, 
and the dismal predictions which had been put 
forward in regard to the industry in that county 
would be found to have no ground,for justification 
whatever. 

Mr. William S. Lockhabt mentioned that for 
the sake of completeness he thought the paper 
should state that tin existed in the western part of 
Devon, as well as in Cornwall. Although Devon 
was not at present a large producer, he belieted 
that alluvial tin from Devon occasionally came 
into the market. In wandering round Dartmoor, 
visitors would see that recent tin-streaming work 
had been done, and ample evidence, not only 
of the ‘‘old notan,” but also of the ancient old 
man,” as the tin-streamer of antiquity was locally 
termed. He desired to emphasise the previous 
speaker*s rema^:'^ ivith regard to the ti^-^uyiala.; 


of Cornwall. Alluvial tin was worth more than 
mined tin, and now that wolfram was commercially 
utilised, and could also be efdciently separated 
from the tin, there was far more inducement to 
work the alluvial tracts of the county. With 
better methods of mining, and a more thorough 
grasp of local conditions, he believed alluvial 
tin-mining in Cornwall would become a profitable 
industry. He desired to ask tbe author whether 
much wolfram was found in the tin deposits of the 
Malay Peninsula. He had been much interested 
in the author’s remarks as to the white limestone, 
as he had met with an apparently similar formation 
of massive white ealcspar in the ruby mines of 
Burma. Occasionally there were vast caves in this 
rock containing rich alluvial deposits, from which 
the finest rubies were obtained. It would interest 
him to know if such caves existed in the formation 
referred to by the author, and also whether tin 
occurred actually in the rock itself. 

Mr. C. G. Moor thought the principal reason 
Cornish mines had not paid was that the miners 
commenced mining from the top, instead of from 
the bottom. That process had had the effect of 
letting the ' surface-water down into the mines, 
and it would eventually drown them out. More 
modern methods of sinking a deep shaft avoided 
that drawback, and it was a point worth con¬ 
sidering in opening up a new mine. The author 
had referred to the Anchor Tin Mine, in Tasrnania, 
and had stated that mining about one per cent, tin 
ore could be made to pay. As a matter of fact, 
the actual recovery in that mine was no greater 
than SJlbs. of black tin per ton of rook crushed, 
and that ore had to be blasted out of the face of 
a mountain. It was the most remarkable tin mine 
in the world for the low cost of working, and, so 
far as one could tell, it might be inexhaustible. 

It was simply a huge mountain of granite, 700 tons 
of which were being crushed per day. He hoped 
something would be said, in the course ol the 
discussion, about tbe tin-fields in the Tanganyika 
district, some statements he had heard with regard 
to the discovery of tin there being to the effect 
that those tin mines would eclipse every other 
mine in the world. ..He wished the miners every 
success in working the alluvial tin ores of Oornwall, 
but the great difficulty experienced there was that 
only a few landowners would give permission to 
sluice off the surface of the property. In Tasmania 
no one said anything if the miner washed away 
the whole side of the hill;, but it was seldom 
allowed in this country. It also had to be borne 
in mind that most of the alluvial tin that had 
been profitably won in Oornwall was obtained when 
wages were something under one shilling a day, 
and not four shillings, as they were at the present 
time. He thought there must he gentlemen- 
present at the meeting who had first-hand kriow^‘ 
ledge of every tia-field in th^ world, and he 
suggested that most valuable iuformation would; . 
. be obtained if tho^ gentlemen .were to add 

Pa^tiouta district witli ,' 
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which the author had dealt, contributions in regard 
to all the other tin-fields of the world. 

Mr, JoHrT Vivian asked what was the amount 
of royalty paid by the Malaya Tin Mining companies 
to the State. In Oomwall it was usual for the^ 
miner to have a twenty-one years’ lease, a royalty 
being paid of anything from one-twentieth to one- 
thirtieth of the whole of the produce. That was 
one of the reasons for the decreasing output in the 
Cornwall mines. In the mine with which Mr. 
Collins was connected, a profit of over £17,000 had 
been made, and out of that amount over £3,000 
had been paid in royalties. He agreed with the 
previous speaker that the day was coming when 
not only the alluvial deposits of Cornwall, but also 
many of the mines which had ceased to be worked 
during the time of the very low price of tin would 
be worked again. Given sufficient capital, men who 
thoroughly understood the work, and fair terms 
for the working of the mines, Cornwall would again 
be one of the lai^est tin producers of the world. 

Mr. Sydney Fawns, in referring to the quotations 
from various books given in the paper, said that 
Mr. Lock in his book used the word *‘lode” mostly 
in a commercial sense, whereas Mr. Sorivenor and 
he used it from the scientific standpoint. The 
remarks made with regard to the Sungei Ayam did 
not agree with Mr. Look’s opinion. There was 
no doubt there about the lode entering the country 
rock, but it was not payable, and this opinion was 
endorsed by Mr. Sorivenor, Personally, he looked 
upon Mr. Sorivenor as the best geologist Malaya had 
ever possessed. Another point in which he differed 
from the author was that all the tin came from 
the lodes, hut why should not the stockwerks and 
dykes be responsible for it to a very great extent ? 
If the author had made a short statement in regard 
to the extraordinary deposits the French were 
working in the limestone, it would have been most 
interesting. The only similar instance of which he 
was aware was the tin obtained from the limestone 
in Greenland; but in that case the undertaking 
did not pay, owing to the rigorous climate. He 
"" further wished to say that Mr. Laws was not the 
discoverer of tin in Bauehi. * The first man who 
went to the tin-fldds of, Northern Nigeria was 
Bichat Provis, and the next man—^who was the 
real discoverer—was Mr. G. R. Nicholas, Laws 
replaced Nicholas after the latter came back; but, 
on the other hand, he thought Mr. Laws deserved 
great credit for staying for three years by himself 
^ in a <^unfeyr inhabited by cannibals. That, in his 
; i ‘ opinion, was one of the finest pieces of work any 
■', ^gineer had ever d^e. The paper was a most 

* valuable one, Imt he wished to throw dut the 

Ip. Itet the author would do an exoeEent 

pleoe-of would write a paper'for the 

giv^ defedls 
of pufetping, 'and a^ 
,fE<^ a pracMcsd 
mo^. valuable,.if he 
official secrets. 


Sir William Taylor, K.O.M.G. (late Resident- 
General, Federated Malay States), spoke of the 
increasing opening that existed for the employment 
‘of European capital, enterprise, and supervision in 
the more effective and scientific exploration of 
the tin-fields of the Malay Peninsula. Owing to 
the interest that people took in rubber at the 
present time, something was getting to he known 
about that part of the Empire, so far as the 
•cultivation of rubber was concerned, but com¬ 
paratively few people appeared to know anything 
about the great mineral wealth of the country. 
Few people knew about its tin-fields, and still 
fewer about how much tin had done for its 
development and expansion. It was largely due 
to the revenue derived from the royalties collected 
on the export of tin that the administrators of the 
country had been able to do so much in the way of 
development—in the ma ki ng of roads thousands 
of miles in length, the building of railways, the 
creation of harbours and tovras, and the construc¬ 
tion of public works generally. The revenue had 
increased in the thirty-five years that the Malay 
States had been under British protection and under 
the control of British officers, from less than £80,000 
in 1875 to close on three millions in 1909. There 
had also been a marvellous expansion of trade, 
unparalleled in a country of its size and popula¬ 
tion. In 1909 the value of the exports amounted 
to nearly nine millions sterling, and the imports 
to nearly five and a half millions sterling, more 
than two-thirds of the former being accounted 
for by tin. The natives of the country had not 
taken an active part in the development; the 
Chinese, the natives of Southern India, and the 
British had been responsible for it. Nevertheless, 
the people of the country were prosperous, con¬ 
tented, increasing in numbers, and were well 
looked after by a stable and paternal Government, 
which provided them with education and other 
so-called blessings -of civilisation, of which they 
were not slow to take advantage. 

Mr. F. Douglas Osborne, in reply, said that 
Mr. Ely had asked if ho considered there was any 
special reason why so much tin was won in the 
Federated Malay States, and if that reason was 
not more than probably due to the fact of lower 
rates of wages being payable there than in the 
Australian colonies and most other places where 
tin was won. He did not think it was, for the 
reason that where Mr, Ely was able to employ one 
intelligent European it was generally necessary to 
employ four or five Asiatics and negroes, in addition 
to providing European supervision to see that they 
did not sleep too much. He was afraid Mr. Collins 
did not quite appreciate what he said with regard 
to the mines in Cornwall.. He said it appeared 
that the mines w^e run more for the sake of the 
emplo 3 maeut they provided than for anything else. 
That certainly waa not the case all the world ove^,^ 
Feqjle generally put moiiey into a venture fe %e 
sake of what they could get out of it, and not- for 
the pMlanthrophic reason of providing labour for 
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a certain number of men. With regard to the 
remarks of Mr. Lockhart, most people knew that a 
certain amount of tin came from Devonshire, but 
the quantity was so very small that it was hardly 
worth mentioning. Wolfram was certainly found 
in the Malayan tin deposits. He should have 
mentioned that himself if he had been describing 
tin; but the statement made in the paper that tin, 
platinum and gold were found in the alluvial 
deposits was a quotation from a book by Professor 
Lewis, published by the Mining Journal, ** Amang ” 
might be taken as being a generic term for any¬ 
thing that was not easily separated from tin. It 
occurred in various forms, but principally in the 
form of titaniferous iron. He had also been asked 
whether tin occurred in the limestone caves and 
deposits. He made mention of that fact in his 
paper, and endeavoured to account for its presence 
there. Tin was also found in crystals in the lime¬ 
stone. Mr. Sydney Fawns bad drawn attention to 
his neglect to deal with the very interesting deposit 
which was worked in Kinta. His reason for doing 
so was that the deposit had almost entirely ceased 
to ernst; it had been completely mined out, and to 
deal with the subject at all called for a paper in itself. 
Mr. Vivian asked what were the royalties paid 
in the Federated Malay States, and in what way 
they compared with the very heavy dues paid in 
Cornwall. In the Federated Malay States, the 
mining land was held by the miners under a lease 
from the Government for twenty-one years. The 
royalty paid to the Government was not one based 
on profits, but on the gross value of all the tin won, 
and it amounted at present, roughly speaking, to 
12 per cent, of the total value. It was on a sliding 
scale.. He was glad to accept Mr. Sydney Fawns*s 
corrections, because his own knowledge of Nigeria 
was nil. He worked hard to gather some informa¬ 
tion with regard to Nigeria for the purpose of the 
paper, and there were only two sources from which 
he could get it—^the Mining Journal and Mr. 
Calvert’s book. Unfortunately he took one extract 
from that book, and it happened to be wrong. 

On the motion of the Chaiemak, seconded by 
Mr, Bybok BBENAiir, O.M.G., a vote of thanks was 
accorded to Mr. Osborne for his valuable paper, 
and the meeting terminated. 

TENTH ORDINARY MEETING. 

Wednesday, February 15th, 1911 ; John 
Mueray, J.P., D.L., F.S.A., in the chair. 

The following candidates were proposed for 
election as members of the Society:— 

Bell, Thomas, Messrs, John Brown & Co., Ltd., 

Clydebank, Scotland. 

Byrne, James, 24,Broad-st.,NewYorkCity,XJ.S.A. 
Cooksopr, Olive, Oakwood, Wylain, Northumberland. 
Dubilier, William j 431, Lumber Exchange Bulling, 

Seattle, Washin^n, U.S.A. 

Lee, Harold^ 65, Oxford-street; and Fairfield, 

Broughton Park, Man^^ter. , ; * ' 

Lello, ThonaaaStfmtoSB^ 


Mackay, Boberfe John, Secretary’s Office, General 
Post Office, E.C. 

Mansell, Walter H., 405, Oxford-street, W. 

Pitt, T. E. Sandford, Caine, Wilts. 

Srivastava, Jwala Prasad, B.So., Municipal School 
of Technology, Manchester. 

Sunderland, John Samuel, 37, Aberdeen-road, 
Highbury Park, N, 

Todd, John, Hamilton House, 155,Bishopsgate, E.C. 

The following candidates were balloted for 
and duly elected members of the Society:— 

Bell, A. Mitchell, 56, Stanley-road, Halifax, Yorks. 
Hill, W. Here ward, Canton, China; and Fairmount, 
Sidcup, Kent. 

Hope, William Henri, The Studio, South Croydon. 
Miles, T, R., 9, Brighton-terraoe, Brixton, S.W. 
Oosman Sahib, Khan Bahadur S.M.V., B.A., B.L., 
Presidency Magistrate, Madras, India. 

PUlai, Perumana Narayana, Kayangulam, Tra- 
vancore, India. 

Sykes, John Guttridge, 88, Marlclifie-road, Hills¬ 
borough, Sheffield. 

Young, Rev. William Edward, Brook Lawn, 

‘ Queen’s-road, Teddington. 

The Chairman, in introducing the reader of the 
paper, said the statement was often made that 
people who lived at the present time would 
frequently be placed in a difficulty if they had to 
describe to their forefathers the familiar articles in 
everyday use. For instance, how many of the 
audience would be able to describe the telephone 
or the locomotive to Dr. Johnson ? It was a dis¬ 
credit to the nation that such should he the case; 
and as bookbinding was one of the most familiar 
subjects, he felt sure a great deal of information 
and profit would be derived from the paper. 

The paper read 'syas— 

MODERN MACHINE BOOKBINDING, 

By GBORGtE A. Stephen, 

Chief Assistant Librarian, St. Pancras Libraries. 

The present epoch is pre-eminently an age of 
machinery, and consequently an age for cheap¬ 
ness. Necessity being the mother of invention, 
the insatiable desire of the masses for a cheapen¬ 
ing of manufaotui;ed articles has resulted in the 
invention of ingenious mechanical contrivances 
for minimising hand-labour in all departments of 
manufacture, including the making of books. 
Machine bookbinding was solely a product of 
the nineteenth century. At the time of the 
Great Exhibition of the works of Industry of 
all Nations in 1851 ‘it was in its infancy, yet 
the jurors of the bookbinding section were 
jubilant at the great strides which they con¬ 
sidered had then been made, Tbe following 
extract fifem the jtnr/s report concisely states &e ^ 
extent of machine bookbinding at %at tiine :-41 ‘ 

, ]9afcton. Garden^ sfixst inlrodfio^ ^ 

stiper^e'. 
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iron printing presses of Hopkinson and others were 
altered to form arming-presses, by wMch block 
gilding, blind tooling, and embossing can be 
effected with accuracy and rapidity. Leather 
covers, embossed in elaborate and heautiful patterns 
by means of powerftil fly-presses, were introduced 
by H. Thouvenin, of Paris, about twenty-five years 
ago; and almost simultaneously in this country by 
Messrs. Bemnant & Co., and by Mr. Le la Rue, 
who were quickly followed by others. Embossed 
calico was also introduced about the same period 
by Mr. De la Bue. Hydraulic presses, instead of 
the old wooden screw presses; Wilson’s cutting 
machines, which superseded the old plough; the 
cutting-tables with shears, invented by Mr. Warren 
de la Bue, and now applied to squaring and cutting 
millboards for book-covers—all these means and 
contrivances, indispensable to large establishments, 
prove that machinery is one of the elements 
necessary to enable a binder on a large scale to 
carry on that business successfully.’*' 


Since the Great Exhibition the incessant 
demand of the public for cheap books, and the 
acute competition of publishers and authors, 
have combined to stimulate mechanicians to 
produce machines for the efficient execution of 
almost every process in printing and book¬ 
binding, and the natural result to-day is a 
plethora of books, good, bad and indifferent. 

Before proceeding to describe the various 
processes in edition binding, it may be of interest 
to refer briefly to some of the machines used for 
pamphlet and magazine 'work. For pamphlet 
work wire is generally preferred by binders on 
account of the economic advantages to be 
derived from its use. Therq are on the market 
a great variety of wire - stitching and binding 
machines for stitching single sections through 
the centre of the fold, or for binding together 
several sections by' stabbing them through the 
Mt-hand side. The greatest thickness a wire- 
stitching, machine can pierce is If inches ; this 
extraordinary work is accomplished by a machine 
made by Mr. Aug; Brehmer. Thread-stitching 
machines are rapidly displacing wire-stitching 
» machines for certain classes of pamphlet work. 
; " ISie Elliott, Brehmer and ll^rtini thread- 

, machine effectively stitch pamphlets 


I’ 


up ^ aWut a quarter-inch in thic|sness, through 



^ ^e ; ' they^ are fitted 

with m^hanic^ devi^ whkjh make the hol^, 
draw the thread femn, rie a tight reef- 

knot, cut the ia^ pii: up the end of the 

thread again for the next'punphlet, A machine- 


made stitch can easily be recognised, as the 
knot is always tied at one end of the stitch, as 
shown in Fig. 1, whereas in hand-stitching it is 
invariably tied in the centre of the stitch. 

For periodicals, such as The Graphic, Messrs. 
Harrild’s “ Graphic ” folding machine is used ; 
this machine will fold, inset, cover and stitch 
with two wire staples, two sixteen-page sheets, 
one four-page inset and a four-page wrapper, 
delivering the whole, folded and stitched, ready 
for trimming. It will also fold and stitch one 
whole sheet of sixteen pages, half sheet of eight 
pages, quarter sheet of four pages, mth the 
cover, at one operation; or two half sheets, one 
quarter sheet, with a four-page or eight-page 
wrapper. The machine can be altered from 
whole sheet to half sheet, or from two whole 
sheets to two haK sheets, or vice versa, while it 
is running. 

The present method of securing the leaves of 
the Strand Magazine has caused considerable 
comment, favourable and otherwise. The 
binding is done entirely by an ingenious machine, 
known as the Sheridan “ Perfect Binder,” 
working at a rate averaging about 1,400 copies 
per hour; this machine, which has revolutionised 
the methods of binding magazines, secures the 
leaves by processes similar to those of the india- 
rubber binding, patented many years ago by 
Mr. Hancock. After a complete magazine, minus 
the cover, has been placed between one of the 
thirty pairs of jaws, it travels round the machine, 
and during its progress the follomng operations 
are effected: the edges of the folds of the sections 
are cut off; the edges are roughened to prepare 
them for receiving the adhesive; the adhesive, 
a strip of mull, and the cover are then applied 
in rapid succession; and the magazine is finally 
delivered upon a receiving table. The magazines 
are allowed to stand for several houra until the 
adhesive has set, and then they are trimmed by 
a cutting machine in the ordinary way. 

In edition binding several of the processes 
continue to be done by hand in most English 
binderies, but as machines have been con¬ 
structed for almost ah processes, handwork will 
not be described in the following account. The 
first operation in edition binding is folding, for 
which many machines have been constructed; 
some of them are fed by hand, while others have 
a self-feeding attachment. The principle on 
which the foldiiig of the sheets is effected by 
most of the machines is very similar; the sheet 
is placed beneath a folding-blade, correct register 
being obtained by feeding according to guides, 
or to “ points ” or amah slits; the blade descends 
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and presses the sheet between two rollei*s which 
make one fold; the sheet is then automatically 
carried to another pair of rollers and folded 
again, and this process is repeated until the 
desired number of folds has been made, when 
the folded section is delivered into a receptacle 
at the bottom of the machine. Some of the 
machines insert one section within another 
before dehvering them. 

After the sheets have been folded into sections 
they are tied up in bundles to prevent the 
different sections being mixed; this work is 
generally accomplished with the aid of a bundling 
press, by which the sections can be tied up in 
bundles of equal size under great pressure, and 
then stored in the least possible space. 

If the book is to contain plates or maps, they 
are tipped (i.e., pasted) to their respective 
sections, and the end-papers are attached to 
the first and last sections of the book. There 
are machines even for this work, and they accom¬ 
plish it with a neatness and speed that are truly 
astonishing. Brehmer’s end - sheet pasting 
machine for attaching end-papers or plates to 
sections is simple and effective;. the operator 
feeds a section and the end-paper or plate to 
two flaps, and the machine brings them together, 
applies the adhesive, presses them, and delivers 
the combined section. An American machine 
of more complex construction is known as the 
Lewis end-papering machine; this is designed 
to cut, fold, and tip on end-papers to the first 
and last sections of a book concurrently. 

The next process is gathering.” For this 
process there are several different machines, the 
action of some of which, such as Mercer’s, 
Juengst and Son’s, Plimpton’s, and Gullberg and 
Smith’s, is similar; piles of the sections which 
are to constitute complete books are placed in a 
series of boxes, from which they are automatically 
with<kawn and delivered on to an endless band 
which travels in front of the boxes; by the 
time the band has travelled across the machine 
a complete set of sections has been obtained, 
and it is only necessary for the set to be removed 
by the girl. Mr. Oscar Friedheim’s machine, 
invented in 1908 by Mr. James Abel, occupies 
considerably less space than those with travelling 
bands; it consists of a series of ten trays 
attached to two endless chains on sprocket 
wheels carried by two shafts mounted on a 
frame. The sections are placed in the trays, 


collator of Messrs. Walker Bros, occupies about 
the same amount of floor space as Friedheim’s 
machine, viz., six feet square. It consists of 
a rotating cabinet having three tiers, each of 
which is divided into sixteen compartments to 
take sections of the size of an imperial folio, 
but more compartments may easily be provided 
for sections of smaller size, by rearranging the 
partitions. During each revolution the machine 
stops eight, twelve or sixteen times to enable the 
gatherers (four or six of whom can sit around 
the machine) to extract a section from the com¬ 
partment in each of the three tiers directly in 
front of them. 



Fio. 2. 


The book must next be collated to see that all 
tbe sections are in their proper sequence, and 
•that none are in duplicate or missing. The book 
: alter being collated is ready for the important 
operation of sewing, the process upon which the 
durability of a book so largely depends. Wire 
and thread are both used for the sewing of books, 
but in this counti^y the, latter material is how- 
used for practically all letterpress books. In 


each of which is arranged to take piles of six, Germany,, however, books are/commonly ^wm 
sections side by'side, and a girl, is placed on wilh wire, and there are many we-sewp boofe^ 
either side of the machine to gather the sections moluding Baedekej’s important guides, jto which 
the trays ^e ap,d fall* ,^y^^,;^t^,'/ob|^^on can'be ma<|ef,frorn the 
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points of view of serviceability and durability. 
In wire-sewn books the sections are attached to 
a common foundation of mull, canvas, or tapes, 
by stajjles which are driven through the section 
(from the inside) and the back fabric, and then 
clinched at the back. Baedeker’s guides and 
Brockhaus’ Encyclopaedia are sewn on Brehmer’s 
whe book-sewing machine, which is a typical 
one. This machine inserts the staples in adjoin¬ 
ing sections in diferent positions, as shown in 
Fig. 2, in order to reduce the swell in the back 
of the book; thus two or three times as many 


paper and the back fabric to which the book is 
secured, so that the book will fall to pieces, and 
cannot be rebound without first repairing every 
fold. Doubtless, if only alumenoid wire w^ere 
used, this latter objection would be removed, but 
its price is almost prohibitive. 

In England and in America thread book¬ 
sewing machines are used almost exclusively for 
commercial bookbinding. There are now several 
efficient machines, each of which is adapted for 
several different kinds of work. By the use of 
one or other of these machines, books may be 


rows of staples appear on the back of the book 
as there are staples in each section ; for the'sake 


sewn on the principles known as “ all along ” and 
“two sheets on,” the sewing may be plain, 
through mull, through or over tapes, or over 
cords, and the stitches may he of different 
lengths. The principle of macliine book-sewing 
differs essentially from hand-sewing; -with one 
exception the machines sew inside the sections 
with double thread, and when sewing “all 
along ” as many threads are used as there are to 
be stitches in a section. In hand-sewung one 



of clearness the back fabric is hot shown in the 
illustration. This method of sewing with wire 
is quite strong, but, as wire does not yield as 
readily as thread, wire-se^sm books are usually 
pliable than books sewn with thread, and 
therefore they are disapproved. With much t^e 
th© leaves of wire-sewn books are more liable to 
feeoon:^ loose than those sewn with thread, 
because the two or three small staples used only 
secure tbe leaves to the back fabric to the extent 
^ about If v^reas leaves sewn with 

teead are generally S6<teed about three-quarters 
^ toir chtfe objection, to 

m tie fact that 
;|8jgr and rot ike 


continuous thread is used which goes vertically 
through the whole length of each section, as 
shown at A in Fig. 3. In machine-sewing each 
length of thread in a given section is independent 
of the adjacent length, as shown at B in Fig. 3, 
the sections being united by a series'of threads 
passing horizontally along the back of the book. 
Each thread in a machine-sewn book is inter- 
looped with itself, and embodied in each is a 
chain-stitch which the makers of the machines 
erroneously term a kettle-stitch. Machine- 
sewing is quite good, and is advantageous 
because the threads are held under even tension, 
and, being independent, a section cannot Come 
out of a book until every stitch in the section has 
been severed; whereas in a hand-sewn book, if 
the thread be brc^en, not only will the section 
come out of the book, but the whole sewing will 
become loose. The machine chain-stitch, hc^^ 
ever. Is not so strong ^ the hand-made: kBbSb- 
sMteh (Mg. 4)^ as may be by (x^mpairing thi 
two Mgs. 4 and B, bat as each machine-stitch 
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embodies a chain-stitch, the additional chain- 
stitches in a machine-sewn book compensate for 
any inferiority in this respect. In operation most 
of the book-sewing machines are similar; the 
section to be sewn is placed over an arm carry¬ 
ing punches which make holes in the sections to 
facilitate the ingress and egress of the needles, 
and the' arm brings the section under several 
needles and hooks which sew the section. 



Fig. 5. 


The Smyth book-sewing machines are of two 
kinds, the needles of which are curved, their 
curvature determining the length of the stitch; 
the one style has four feeding-arms designed for 
rapid work, and the other style has a single 
feeding-arm. Of the various styles of sewing done 
by the Smyth machines the following are selected 
for illustration:—^Fig. 6 shows the style of 



Fig. 6. 


sewing done by the improved No. 3 machine, 
(which has four arms) when sewing over tape; it 
will he observed that the two series of stitches 
are connected by an auxiliary thread (called a 
braiding thread), which holds down the tape. 
Fig. 6 is a sectional view of two books sewn 
through mull on the “ two sheets pn ” prxj:|c|^^ 
they cpW' the N6. 7, 


with the sewing-thread between them cut, hut 
the mull uncut. 

Brehmer’s machines are of the single-arm type. 
One of them is different from all other book- 
sewing machines, as it sews with single, thread 

all along ” inside the sections. This machine, 
unfortunately, cuts the head and tail of each 
section while sewing, as shown in Fig. 7, for the 
purpose of allowing a continuous thread to pass 
from one section to another in such a manner 
that the threads wdll not be cut by the guillotine 
when the edges of the book are trimmed. The 



Fig. 7. 


ruse of this machine should, therefore, be con¬ 
fined to ‘‘ books which are no books ”—^to borrow 
a phrase from Charles Lamb—such as large 
directories and extra-thick books which it is 
desirable to sew with single thread in order to 
reduce to a minimum the swell in the back of the 
book caused by the thread. Three other book¬ 
sewing machines are made by Brehmer, and 
these are much to be preferred for ordinary 
edition binding. They sew with double thread, 
and use straight needles, which are adjustable so 
that the distance between the stitches and also 
the length of stitch may be varied. An illus¬ 
tration (Fig. 8) is given of the kind of sewing 



done by the No. 38 machine when sewing all 
along ” over tapes; the stitches in the adjoining 
sections are of different lengths, due to the auto¬ 
matic working of the needles, which carry the 
threads in a ag-zag direction over the tapes. 
The No, 33 machine is adapted for heavier work, 
and when sewing over tapes the threads are 
carried over the tapes in a double zig-zag direo- 
"tion to give additional strex^th. Fig, 9 iliys- 
tei-tes the plain (or French) sewing don® by iMs 
pp^aohine .when adapted, for sewing on the two 

^ ^ ■■ ' * 
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The Martini book-sewing machines are also of 
the single-arm type, and are equipped with 
straight needles. The Martini machine, known 
as National No. 1, is arranged only for plain 




- 


> —; 


b=:. 

;-j 

—/-i 
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sewing or for sewing through muU or tape, or 
both together; this machine produces stitches 
of one length only, viz., IJ inches, and when 
sewing throngji tape the stitches are as illus¬ 
trated at Fig. 10. The National Noi 2 machine 
has several improvements; it will sew over 
tapes or cords, in addition to the styles of sewing 
done by the No. 1 machine ; it will make stitches 
of several different lengths, and it has an auto¬ 
matic adjustable saddle which permits sections 
of different thicknesses to be sewn without any 
adjustment on the part of the operator. The 
stitches produced by this machine when sewing 
over tapes are similar to the zig-zag stitches 
shown at Fig. 8. 

Messrs. Edler and Co. handle three book¬ 
sewing machines, which are known respectively 
as the “Universal,” the “Victory,” and the 
“ Rapid ” book-sewing machines. The Universal 
machine does various kinds of sewing, and makes 
stitches of three different lengths; when sewing 
over tapes the stitches are similar to those of 


i 10. 

ih& Brehmer No. 88 machine,, illustrated at 
8. The Victory machine is similar in con- 
Sf|mction to the Universal machine, but is 
H : adapted for heavier work; instead of making an 
I zig-zag it makes a combined 

“ cl 2i inches and plain sMtch of inch, 
s^tek of' inch^’ and plain stitch 
illustrated at F%. 11*. 'The Rapid 
is f oir work^ aid b so arranged that 


the sewing devices require no adjustment when 
changing from one job to another. 

A machine specially adapted for sevdng 
account books and books of 4 similar nature is 



Fig. 11. 


sold by Messrs. Marriott and Stewart; this 
machine works without stabbing needles, it 
sews over tape or canvas, or through tape, and 
produces a pearl stitch, as shown at Fig. 12. 

After sewing, the book is taken to the nipping 
or smashing machine and inserted between the 
upper and lower platens ; the pressing is rapidly 
and thoroughly effected by the rising and falling 
of the upper one. The back of the book is 
then “ glued up” by hand to hold the sections 
together while the cutting or trimming of the 



edges is performed; the back is brushed over 
with hot glue, which is, or should be, worked 
well in between the sections. Whether the 
edges of a book should be cut or not by the 
publishers’ binder is a moot question ; 
probably most librarians prefer the 
binder to do the wotk. There is 
an almost endless variety of cutting 
machines; some of them have only 
one knife, others have two knives, 
and others, again, have three. Most 
of , the guillotines work upon a 
similar principle: a pile of books 
is correctly placed by means of a 
gauge on the bed of tie machine; 
the operator starts the machine, 
and it antomalicalLy completes the cycle 
operations ; ’the work is clamped under heavy 
pressure; the knife d^cends, cutting one*ed^e, 
and returns to ii® biigihal position; the ci4mp 
releases the work, and. the machine Stops in 
order that the- wor|£ may be removed.’'^ 

“ Duplex ” trimmer is*tqmpped with t^^&ives’ 
which act autom»^caEy and Simuitahebusly, 
and with turntsil^ upon wEch two jpales of 
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books sire placed back to back. An enormous 
output in a short time is effected by the machines 
having three knives ; these are respectively called 
the ‘‘Seybold,” the “Oswego,” and “August 
Fomm’s ” continuous book-trimmers. The con¬ 
struction of these three machines is similar, the 
essential features being a rotary table divided 
into fotir sections, and three kmves which act 
simultaneously and automatically, so that at 
every quarter-revolution of the table a pile of 
books is delivered having the three edges cut. 
The latest machine for cutting the three edges 
of books, introduced by Smyth-Horne, Ltd., 
is a novel one, and exceedingly rapid. The 
operator, at intervals, feeds a handful of books 
to thej'gate of the machine; the machine itself 
jogs and presses the work, cuts the three edges 
at one operation, then unclamps the work, and 
discharges it into the xeceiying* trough. For 
trinaming books that are to have deckle edges, 
the Mercer continuous book-trimming machine 



Fig. 13. 

is employed; this machine has a circular knife 
which outs off the projecting edges of the leaves 
as the books are automaticaEy drawn against its 
edge by means of two horizontal endless chains. 

' If the edges of the book are to be decorated by 
gilding, colouring, or marbling, the work is done 
by hand at this stage of the operations. There 
is, however, a machine for ornamenting book- 
edges in imitation of marbled edges; it was 
brought out in 1908 by Messrs. J, G. Schelter 
and Giesecke, of Leipzig, and is now used in 
some Continental binderies. The maichine is 
constructed on the principle of the manu- 
ffitcturers’ well-known Phoenix platen printing- 
ndachines, and aU its operations are automatic. 
The operator places the book on the platen, 
where it is secured by a clamp, and it is then 
carried forward to the printing surface, vhich 
has meanwhile been inked by the forme tollers f 
during the returh motion of the pl^^/i^f 


is undamped and lifted so as to allow-of its being 
easily and quickly removed by the operator. 

By the use of this machine it is possible to 
ornament the edges in several colours, and with 
a design to correspond to the end-papers and 
binding of the book (as shown at Fig. 13), 
thereby giving the book a uniform finish. , 

The book is now rounded and backed by a 
rounding and backing machine. The Crawley 
machine rounds and backs each book by one 
continuous operation; the operator simply 
places the book between a pair of rounding 
rollers, and the machine does the rest of the 
work. The rounding and backing machines are 
capable of doing their work in a thorough and 
effective manner if they are set accurately and 
am manipulated by intelligent workmen, but 
carelessness on the part of the operators may 
easily ruin, the folds of the sections. After the; 
book leaves the rounding and backing machine 
its back should receive a second coating of 
glue, a strip of mull should be attached, and a 
strip of. tough paper should be put on top of'this. 
Unfortunately, however, the muU is frequently 
attached during the first glueing of the back, 
with the result that most the strands on the 
back are severed by the rounding and backing 
machine,, and the strength of the back lining 
simply depends upon the strip of paper. 

. While the preceding operations are being per- ‘ 

; formed, the book-cover or “ case ’’ is made in 
another department of the bindery. The work of 
case-making is now done entirely by machinery. 
The first stage in the making of a cover is to cut 
the boards to the required size; this is done 
by a rotary cutting machine driven by power.. 
There are two machines in general use for case: 
making, namely, the Sheridan case-maker and 
the Smyth case-maker; the construction and 
working of these machines are different, but. 
they both automatically glue the cloth, apply 
the boards and lining, and turn in the edges of; 
the cloth, thereby making a complete case. For, 
the Smyth case-maker a roll of cloth must first 
be out into rectangular sheets of the correct size' 
for the cases, but for the Sheridan case-makey' 
the ordinary roll must be cut into a roll of a ^ 
width requisite to the cases, which is then fixed 
to the machine. , 

The book-cover is now ready to be lettered, 
with its title, and to be ornamented. ,! 

book-covers maybe decorated in various wa^"^‘ 
—by blind stamping, embe^sipg, blpckh^;, 
gold, white or coloured foils, or aUqy^'^^‘ 
anii>!rmting in,pofaar, or by a 
’If tho 


-'if 

tM 
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decorated simply by blocking in blind or gold, 
or by printing in one colour, only a single die is 
necessary; but if the coYer is to be decorated in 
gold and one or several colours, a separate die 
is required for the gold and each colour, unless 
the colours are to be blended by applying the 
colour in bands up and down or across the cover. 
For blocking in “ blind ” or in gold, or for print¬ 
ing in colour, dies or blocks cut in relief are used; 
for stamping in relief, a die of hardened brass out 
in intaglio, and a counter^ die, made up of mill- 
board, sugar-paper, or paj^er-maohe are neces¬ 
sary. There is an enormous variety of machines 
for doing the work of blocking and printing- 
Most of the blockihg presses work in similar 
manner: the-block is fix^ to an upper plate, 
situated under a heating-box kept at correct 
' temperature by gas-jets; the cover, after having 
had the gold-leaf laid on, is placed on the lower 
platen, and it is then brought into contact with 
the die which ^ves the impression and fixes the 
gold-leaf. The superfluous gold is afterwards 
wiped off, leaving the ornamentation visible. 
Oolour-work is done without heat, and frequently 
platen printing-presses, specially constructed for 
the purpose, are used. Another form of book- 
cover decoration in vogue is that consisting of a 
paper illustration, usually forming a central 
panel, attached to the cover which has previously 
been stamped to form a depression to receive the 
print and to protect its surface. This method is 
to be deprecated, because the paper illustrations 
soon get very shabby, and, furthermore, the 
- book-cover should not resemble or compete with 
the illustrations in the book. Attention may be 
drawn to two other recent methods of book- 
cover decoration, viz., lithography and the three- 
colour proe^, The upper cover of Messrs. A. 
Constable aaad Cov 3 edidoh of Oliver Goldsmith’s 


“ The Deserted published in^ 1909, has 

an excellent r6iffioducii6n'‘of a charming rustic 
scene painted fey W. Lee Hankey, which was 
effected fey Htho^aphio printing on a cloth which 
been specially Spared'. The pictorial design 
on the red cloth cover of H, Strang’s “ Humphrey 
" ^ Bold” (Henry Itowde and Hodder and 
-! ^ugbloii) was (Stained by first blo<toig a 
jortion it m wfelfe and then applying 
the three-CK^our procs^ 

" -live or eWtt s& Cerent colours are som©^ 

II,V ^ ooI<Mrs.is'restricted'to 

two, M 

; cojdpr requires a septate 
p^nt .view ^e, 



restriction of colours is commendable, because 
the “ painty ” appearance which covers printed 
in several colours frequently have is avoided. 

The present excellence of the designs of pub¬ 
lishers’ book-covers and end-papers is due partly 
to the arts and crafts movement (indelibly asso¬ 
ciated with the names of William Morris and 
Walter Crane), which has done so much for the 
practical revival of sincere design and handicraft. 
Within recent years a distinct school of book- 
cover designers has arisen, and artists in other 
and wider fields of decorative art, such as Walter 
Crane and Sir Hubert von Herkomer, have 
contributed their quota to book-cover decoration. 
There is an enormous variety in book-cover 
designs and end-papers which may be classified 
into four main groups; (1) aesthetic, (2) symbolic, 


r-"'. v.;: „ - 

■vri!\;<.!s . V 
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Fio. 14.—Designed by A. A. Tubbaynb. 

% perinMon cf Messrs, T, C, <k B. C. Jack, 

(3) heraldic, and (4^ictoriaI. The aim of the 
designer of an aesthetic book-cover is merely to 
create a design tW will decorate with ornament 
the rectangular cover without any apparent 

coimection with subject-matter of the book. 

A. A. Ttobayne’s pover-design* for Messrs. X, C. 
and E. 0. Jack’s, ^tion of Lamb’s Tales from 
Shakespeare” herein Areproduced, is a beautiful 
example of this i^ass. The aim' of the designer 
of a Bymbohc,*.QOf^ is to suggest fey imagery 
the puptrations of two 

Walter 

Cksnejs are seen* to advantage. 

J. hsve been Unt by 

Messrs. A '6©;, bmprietbrs 'o^ the 

* Annuals V'^ 






Fig, 15.— Designed by Walteb OBATirB.- 
By permission of Messrs. Harper & Brothers,' 


on his cover for Spenser’s famous collection of 
pastorals entitled “ The Shepheard’s, Calender ” 
(Harper and Brothers), which depicts a shepherd 
and his appurtenances, and the syrnbols of the 
zodiacal constellations. Willy Pogany’s treat¬ 
ment of grape leaves and roses on the cover 
of Messrs. Harrap’s edition of the ‘‘ Rubdiy4t ” 
of Omar EJiayy^m is strikingly original, and 
effectively symbolises Fitzgerald’s quatrains of 
the Persian astronomer-poet. A good example 


(see Fig. 17) of an heraldic book-cover is 
that of G. W. Eve’s “Heraldry as Art” 
(B. T. Batsford), designed by the author, which 
depicts a lion rampant, supporting a banner 
bearing a Tudor rose. 

Pictorial covers are very numerous on 
children’s books, and they are also plentiful 
on books intended for “ children of a larger 
growth.” Pictorial designs aim to illus¬ 
trate clearly the contents of books; usually a 
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pictorial cover either portrays one o*r“*more of name gives the book fts title. Charles E. 
the characters, or it illustrates an important Dawson’s cover-design for “Six Women” (T. 
scene in the book.%rthiir Rackham’s successful W. Laurie) is illustrated herein as an example 
design for Mr. Wm. Heinemann’s edition of _ 



By permission qf Mr, Wm. JSeinemann, , jjjy permission of Messrs. George AUen Sons, 

De la Motte Fouqu4’s “ Undine ” (herein repro- of a pictorial cover, the silliouette figures of 
duced) is an excellent example of a pictorial which indicate the title of the book; it is also 
cover;' the design,'blocked in gold on blue cloth, an example of a successful colour-scheme which 
portrays the water spirit in her grief, whose secures the effect of three printings by one 




|9.^Designed by Okas. E. 
perw4^ii(m of Mr, T.^Wemer Lmrie, 
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working, the colour gradations being obtained 
by dividing the ink duct of the printing press. 
The famous “ poster-man,” John Hassall, has 
produced a large number of pictorial designs, 
many of which are humorous; an illustration is 
given of his ludicrous cover-design for' “ A 
Cockney in Arcadia ” (George AUen and Sons), 
which cannot’ fail to arrest attention and arouse 
curiosity as to the contents of the book—^the 
principal object of the pictorial cover. 

Many decorative end-papers are specially 
designed foi:- use in a particular book, and 
frequently, they are the work of the illustrator, 
who also designs the book-cover, thus ensuring 
harmony in the decorative scheme ; other end¬ 
papers are intended for a series of books, and 
thus, besides being decorative, serve to show the 
relationship of the books in a series. A familiar 
example of the latter class is R. L. Knowles’ 
pleasing symbolic end-paper for MessrA Dent’s 
“Everyman’s Library,” which is admirably 
adapted for a comprehensive series of volumes 
of the great and'live literatuie of all time; the 
Gothic character of the design is in keeping with 
the mediaeval morality play from which the motto 
is taken, and the twirling ornament is suggestive 
of Fortune’s wheel, amidst which is the calm, 
matronly figure of Wisdom, holding a branch 
of the tree of knowledge and the scroll of 
learning. Walter Crane, who considers that 
end-papers should not compete with the illus¬ 


trations proper, but should be deheately 
suggestive of the character and contents of the 
book, is very partial to end-papers having 



Fig. 22.—End-paper for “Ideals in Aet.” 
Designed by Waltee Obanb. 

By permission of Messrs. George Bell & Sons. 


repeating patterns. A noteworthy example of 
this artist’s work is the end-paper for his 
“Ideals in Art” (George BeU and Sons), the 
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design of which. (see Fig. 23) consists of of the most popular rhymes in the “ Nursery 
vertical rows of conventional laurel leaves alter- Rhyme Book” (F. Wame and Co.), edited by 
nating nith rows of ancient lamps. Edmund Andrew Lang j from the illustration of this 



Fig. 28.— End-papers for “ Ltbics : Pathetic and Hcmoeous.” Designed by Edmund Dulac. 
By permission of Messrs. F. Warm di Co. 


Dalac’s “Lyxies; Pathetic and Humorous” end-paper it will be observed that the figures 

(F. Warne and Co.), has two good end-papers unmistakably suggest the verses of Tweedledum 

{see Fig. 23), depicting a musician, grave and Tweedledee, Four and Twenty Black Birds, 

and gay, which form an exceUeiit introduction Ride a Cock-horse, Little Jack Horner, Three 

and conclusion to this clever nonsense book. As Blind Mice, Little Mis& Muffet, and Mother 

the love of children for pictures is insatiable. Goose. 

pictorial end-papers are specially appropriate for To resume the description of edition binding, 
children’s books. L. Leslie Brooke has success- The book-cover, having been ornamented, is 

fully grouped the principal characters of some attached to the book by a casing-in machine. 
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If the Smyth machine is used, the book is placed 
on a radial arm which brings it into the centre 
of the machine; two rollers apply the paste to 
either side of the book; a cover is automatically 
placed over it and forced into the joints, and 
the sides are pressed before the book is removed 
by the operator. If the Parkside machine is 
used, the book is placed in a guide and pushed 
on to a book-blade; it is then lowered into the 
machine to receive a coat of paste from a pair 
of pasting-plates, during which time a cover 
has been advanced from the magazine, had its 
back rounded, and then been placed above the 
book; as the book ascends, it rises into and 
lifts the cover, and the cased book is then 
removed by the operator. As the books are 
removed from the casing-in machine, they are 
conveyed to a hydraulic standing press, in which 
they are stacked and pressed for several hours. 
Pinally, the books are removed to receive their 
wrapi^ers, and they are then ready for the 
publisher. 

From the preceding account of edition binding 
it should be evident that machine binding has 
come to stay, and that satisfactory work can be 
done by the machines if they are permitted 
to work at their maximum efficiency. Un¬ 
fortunately, owing to the acute stress of 
competition between publishers and the demand 
for cheap books by the public—who cannot 
or who will not make any distinction between 
immediate and ultimate advantage—^the pub¬ 
lishers are practically compelled to avail them¬ 
selves of every means which tends to lessen 
the cost of production. The inferior physical 
qualities of books at the present day must not 
be attributed primarily to the wholesale book¬ 
binder, as he simply estimates for that for which 
he is asked, and, if the prices are out very fine, 
one cannot expect him to turn out good work. 
The responsibility lies with the publisher, who is 
generally more concerned with low prices than 
with quality and serviceability; even when 
he is prepared to pay a fair price for a binding* 
he oftentimes handicaps the binder severely by 
giving him books to bind that are printed on 
the detestable featherweight paper, or the 
equally execrable heavily-loaded art paper, both 
of which preclude the binder from doing satis¬ 
factory work. Featherweight paper cannot be 
sewn tightly because if much tension is imparted 
to the thread it would ^r the paper, neither can 
featherweight paper be properly pressed, as thie 


would considerably reduce the bulk of the hook, 
and thus frustrate the publisher’s object to 
delude book-purchasers into believing that they 
were receiving in exchange for their cash a book 
containing a large amount of reading matter. 
These books are generally provided with very 
attractive covers, as the publishers are well 
aware that, as in Shakespeare’s time, “the 
world is still deceiv’d with ornament,” It is 
sometimes facetiously suggested that a kindly 
Providence invented featherweight paper for 
modern books because the majority of them 
have only a slender claim to survive another 
generation. Whether a new book has a strong 
claim or not to literary merit, its worst fate, as 
a writer in the Pall Mall Gazette recently pointed 
out, is to carry, like a victim of cancer or con¬ 
sumption, the seeds of its dissolution within 
itself. There are htmdreds of valuable books, 
including costly reference books, printed on 
inferior paper which are a standing disgrace to 
the publishers who issue them. The heavily- 
loaded art paper, which has come into vogue as 
a result of the extensive use of half-tone and 
colour blocks, is also a serious defect of modern 
book production for several reasons. It cannot 
be bound satisfactorily by the usual methods of 
commercial bookbinding; after a book composed 
of this paper has been subjected to slight usage, 
the surface of the paper flakes -off from its 
meagre basis of fibre, the glue on the back of 
the book cracks and breaks away from the 
paper, and thus the whole book becomes loose, 
and the sections speedily break in their folds. 
From the readers’ point of view, books printed 
on this paper are inconveniently heavy to 
handle, the paper is unpleasant, to the touch, 
it is dazzling to the eye, and one leaf, sticks 
"to another upon the slightest application of 
moisture; furthermore, unless the paper experts 
are wrong, it is doomed to rot speedily. 

So far as publishers’ bindings of the present 
day are concerned, their defects are generally 
assignable to one or more of the following items:— 
MatmaU. 

1. The use of thread, tapes, cords, and mull 
of inferior quality. 

2. Sewing or stitching with wire that is not 
rust-proof. (Wire-^wing is not. much used in 
England for bookwork, t but pamphlets are 
commonly stitched or stably with wiro 

3. The use infenor glue or glt^e, y 

wrong oonsistenpy. 

4. Hie use oi inferior cloth whldh;i® 
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o. The use of cheap metal foils instead of 
gold leaf. 

6. The use of unsuitable blocking inks. 

7. The use of white or coloured foils which 
easily rub off when the books are handled .a 
few times. 

Methods, 

1. Sewing with thread to which insufEcient 
tension is imparted, thereby residting in “ loose ” 
sevying. (Of course, if the tension be too great, 
the thread would tear the paper and would also 
result in loose sewing.) 

2. Sewing on the “ two sheets on ” principle, 
which considerably decreases the strength of the 
binding; furthermore, sections sewn by machine 
on this principle are usually perforated by the 
punching devices, as if the sections were to be 
sewn on the “ all along ” principle, so that there 
are several unnecessary holes in each section, 
which, besides being unsightly, decrease the 
tensile strength of the paper, and frequently 
allow the glue to penetrate into the middle of 
the sections. 

3. Sewing on the “ all along ” principle on an 
insufhoient number of tapes or cords, and with 
less than the maximum number of stitches. In 
some cases the tapes or cords are dispensed 
with, and the books simply sewn on to mull of 
poor quality. 

4. Mxing the back lining of mull to the book 
prior to the rounding and backing operations. 
This practice frequently results in many of the 
strands of the mull being severed by the rounding 
and backing machine ; and if the backing plate 
of this machine is not properly adjusted the 
paper at the folds is crushed and broken. 

5. Tipping plates, maps, etc., or other single 
leaves with paste, instead of guarding them 
round the adjoining section. 

6. Cutting the slips {i,e., the ends of the tapes 
or cords) too short, and cutting the mull of a 
less width than is necessary to make a strong 
joint. 

7. The defective execution of the easing-in 
operation. (This may either be due to the 

, application of an insufficient quantity of paste 
at the joints, or to the inaccurate placing of the 
cover on the hook.)' 

8. Paper illustmtions and paper titles on .the 
covers.' 

9. Square-backed books which cause the fore- 
ed^es to assume a oonvex: shape. 

10. General loosens of the book due to 

kx #16 standing press. ■ 

are to be found in 
IS^sdlngs^ which are con¬ 


sequently very unsatisfactory. In a public 
library the average life of, a publishers’ binding 
before being repaired is about thirty issues. 
When deciding upon the kind of binding (apart 
from the decoration of the cover), publishers do 
not seem to take into consideration the selling 
price of the book, and provide a binding com¬ 
mensurate with it; books published at^ 25«. 
often have bindings no better than those on 
books published at 6s. Especially is this true 
of expensive scientific and technical works for 
which a small demand is anticipated; many of 
these, being translations, cost the publisher 
comparatively little. Presumably, a publisher 
estimates the probable number of copies 
require! by public libraries and scientific bodies, 
bases his selling price accordingly, and depends 
for his profits upon sales to private individuals. 
To provide a flimsy binding for such books is 
sheer shortsightedness and stupidity on the 
publisher’s part, because if a public library 
decide to purchase these books, the extra cost 
of a satisfactory binding would not be noticed 
or resented. 

So far as works of fiction and cheap books 
generally are concerned, book-purchasers as a 
rule receive an adequate return for their money, 
and doubtless the bindings serve their purpose 
sufficiently well when books are only handled 
a few times; but the bindings are quite in¬ 
efficient for service in public or school libraries. 
The report of the Books and Apparatus Sub- 
Committee to the Education Committee of the 
London County Council on the first day of this 
month is apposite 

“ We are somewhat disappointed to find that a 
large number of the new books do not reach the 
standard of excellence which would justify our 
recommending that they should be placed on the 
Council’s list. This oriticism applies not only to 
the subject- matter, but to the paper, the binding, 
the illustrations, and the covers. We think it 
would be well for the publishers to consider 
whether it would not be advisable to issue books 
bound in plain cloth covers, unobtrusive iu colodr, 
and with clear gilt lettering, rather than in covers 
which are gaudy in colour, inartistic in design, or 
which hear poor and unnecessary illustrations.” 

It is encouraging to note that during the 
past two or three years the American Library- 
Association’s Committee on Binding has 
succeeded in inducing several of the leading 
American publishers to issue some of their 
important all<J popular books in a strong binding, 
•suitable for library requirements, at a small 
additional cost, generally about ten cents,’ and 
fifteen cents for some of the lai^ger volumes. 
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In June, 1908, no less than 112 works in 
reinforced bindings prepared by diiferent pub¬ 
lishers were exhibited at the Annual Conference 
of the American Library Association, and since 
that date additional works have been issued; 
some of these bindings conform completely to 
the following specifications prepared by the 
American Library Association, while others 
conform in certain particulars only:— 

1. The first and last signatures guarded with 
muslin. 

2. End-sheets made of good paper and 
reinforced with a muslin joint to be sewed on 
as a ^signature. 

3. Best quality of cotton thread to be used, 
and volume to be sewed on three tapes. 

4. Thin strong muslin or canton flannel to be 
used on the back instead of the ordinary super 
[i.e,, muU]. 

5. Use some kind of strong buckram for a 
covqr instead of the ordinary trade cover. 

In the main the books were sewn and eased 
by machinery; in some cases the books were 
bound in a good strong buckram, while in others 
the cloth for the ordinary trade edition was 
used. The Chairman of the Binding Committee 
of the American Library Association, who has 
tested the reinforced bindings in his Hbrary, has 
recently informed me that he considers “ there 
is no comparison between the durability of the 
good special binding and the ordinary publishers’ 
binding.” In no case had he to rebind the 
special bindings in buckram made by one large 
publisher, w'hile other books had to be rebound 
because the ordinary trade cloths did not stand 
the hard wear to which the books were subjected, 
although the sewing was perfectly sound. The 
American publishers’ reinforced bindings have 
given complete satisfaction to librarians. In a 
letter published in Public Libraries, the Librarian 
of the Jacksonville Riihlic Library, U.S.A., stated 
that a copy of F. H. vSmith’s “ Tides of Barnegat” 
(Charles Scribner’s Sons) had. circulated in his 
library “ 142 times without a single visit to the 
repair room.” A specimen copy of this book 
in my possession is bound in buckram, is 
machine-sewn on two tapes, has end-papers with 
cloth joints sewn on as a section, and the title and 
author’s name are lettered in gold on the back. 

In this country three publishing firms have 
emulated the example of the American 
publishers/ .The firms of Henry Frowde and 
Hodder and Stoughtpn combined in 190d for 
the purpose of publishing, a series of “ O^ord 
Books for 0ldjd|;en,” spnae of which werp i^ued 


quarter pigskin and pluviusin. Considerable 
improvements were made in these special library 
bindings a few months ago, and they now 
possess the essential features of serviceable 
library bindings. The books are obtainable in 
quarter pigskin or morocco, and whole legal 
buckram or Imperial morocco cloth, and the 
chief characteristics of these bindings, which 
approximate to the usual library bindings, are 
as follows:—^The books are bound from the 
sheets ; the books are sewn on four or five tapes 
on the aU along ” principle—the smaller 
volumes by machine, and the larger by hand; 
the first and last sections are lined in theii* 
folds with jaconet; the illustrations are guarded 
with jaconet round the adjoining section, and 
sewn through; the end-papers have linen joints ; 
the books have French joints; flexible glue is 
used on the backs; the boards are good quality 
millboards with blunted corners; the books 
are boldly lettered in gold on the back with the. 
title and author’s name, and neatly finished 
with blind fillets. 

The firms of Thomas Nelson and Sons, and 
J. M. Dent and Sons both issued, in the spring 
of last year, some of their pubUcations in 
reinforced bindings. Messrs. Nelson’s experi¬ 
ment consisted in issuing several of their 25. 
net novels in a special binding at an extra cost 
of sixpence per copy, the special features of 
which are:—the book is machine-sewn with 
strong thread on the ‘‘ all along ” principle, on 
three tapes which are of good length; the first 
and last sections are lined in their outer folds 
with linen; the hook has linen joints; the 
cloth is strong, and the boards are stout grey 
boards; and the title and author’s name are 
boldly lettered on the back. 

Messrs. Dent and Sons’ venture is much more 
extensive, the whole of the five hundred volumes 
comprising their world-famous “Everyman’s 
Library ” being obtainable in two styles of library 
binding: (1) bound in a strong Hnen-faced cloth 
at l5. 6c?. net per volume ; (2) bound in quarter 
pigskin at 25. net per volume. The special 
features of the^ bindings are;—each book is 
machine-sewn with strong thread on the all 
along ” principle on three strong tapes; the 
, back is rendered flexible by the use of a special 
glue, and the back lining of mull is of good 
quality; the end-papers are completely llni^ 
with mull, and , they are passed round the JS?st. 
two and last t'to sections of the book; 
boards are strong millboards; the ti#e 

.hack, 
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In the provision of special library bindings for 
expensive works the Cambridge University Press 
has decided, within the last few weeks, to take 
the initiative; copies of the new edition of the 
‘‘Encyclopaedia Britannica” will be bound in 
half morocco in accordance with specifications 
prepared by the British Library Association, and 
in whole “ Legal Buckram” in accordance with 
the American Library Association’s specifications. 
The specifications of the British Library Asso¬ 
ciation provide, amongst other items, for strong 
machine-sewing with unbleached thread on un¬ 
bleached linen tapes; the guarding of plates; 
end-papers with cloth joints; lining the first and 
last sections with linen; millboards instead of 
strawboards; French joints; Winterbottom’s 
“ Imperial morocco cloth” fast finish; and hard 
grained morocco, in conformity with the Royal 
Society of Arts’ specifications. 

These pioneer efforts in the direction of 
serviceable publishers’ bindings are greatly 
encouraging to the Book Production Committee 
of the British Library Association, which is 
now formulating a series of standards regarding 
the typography, paper, and binding of books in 
the hope that they will be accepted by the leading 
publishers as a basis on which modern book 
production shall be carried on. This committee 
has almost completed its investigations, and its 
report wiH, in all probability, be published during 
the present year. In the meantime I have per¬ 
mission to quote the committee’s two provisional 
specifications for publishers’ cased work as they 
are at present formulated. 

SFECmOATION L 
PuhUskers’ Cased Worh Generally, 

1. Books to be sewn with strong thread. 

2. Books to be sewn one sheet on ” on strong 
tapes; at least three tapes to be used for crown 
octavos, four for royal octavos, and an increased 
number of tapes for books of larger size. Two 
of the tapes to be placed not more than one 
inch from the head and tail of book, and the 

-slips to be of good length. 

Note. —^In the case of extra-thick volumes 
printed on thin paper it may he necessary to 
sew tw^o sheets on,” 

3. All single leaves and plates to be guarded 
round the adjoining section and sewn through. 
Or, when the plates are few, they may be pulled 

' on paper with the inner margin extra wide in 
order to allow the. paper to be folded round the 
adjoining section, 

4. End-papers to be of good quality. 

5. Flexible ^ue to be used in glueing up. 

6. The Iming to be of a siarong open fa]bric. ’ 


7. Good quality cloth of fast colour to be used. 

8. Books to be lettered on back with title and 
author’s name at least. Ink used for the 
decoration of covers to be fast. 

Specification II. 

Publishers^ Cased Worh for Libraries. 

1. Books to he sewn with unbleached thread. 

2. Books to be sewn “ one sheet, on ” on 
unbleached linen tapes ; at least three tapes to be 
used for crown octavos, four for demy octavos, 
and a porportionate increase in the number of 
tapes for books of larger size. Two of the tapes to 
be placed not more than one inch from the head 
and tail of book, and the slips to be of good length. 

Note. —^In the case of extra-thick volumes 
printed on thin paper it may be necessary to sew 
“ two sheets on.” 

3. All single leaves and plates to be guarded 
roimd the adjoining section and sewn through. 
Or, when the plates are few, they may be pulled 
on paper with the inner margin extra wide in 
order to allow the paper to be folded round the 
adjoining section. 

4. The first and last sections to be guarded 
with linen; fine cambric for books printed on 
thin paper. 

6. End-papers with cloth joint sewn as a 
separate section. 

6. Flexible glue to be used in glueing up. 

7. The lining to be of a strong open fabric. 

8. Good quality boards with a strip of strong 
liner glued over the slips inside the case. 

9. Good quality cloth of fast colour to be used. 

10. Books to bo lettered on back with title 
and author’s name at least. Ink used for the 
decoration of covers to be fast. 

In the opinion of the Book Production Com¬ 
mittee the first specification represents the 
minimum requirements of all publishers’ 
^ bindings. The second specification is presented 
as a statement of the requirements of books 
that are hkely to be subjected to considerable 
wear in libraries; for books bound in accordance 
with this specification librarians would bo 
prepared to pay an extra cost commensurate 
with the quality of the binding. While the 
general adoption of these reasonable and prac¬ 
ticable specifications would ensure durable 
cased” books which would redound to the credit 
of the pubfidhers and would give satisfaction to 
their patrqns, it should not be inferred that the 
binding of snoh^ bqpks would be the ne plus uMra 
of ooihinenM bookbihdiiig. . . 

In the of sound book production, 

spedi^ations, l^'teqUired for all the materials 
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used in commercial bookbinding, in addition to 
specifications for superior book-paper. The Royal 
Society of Arts did a great service vrhen it 
appointed a committee to investigate the causes 
of the decay of modern leather bindings, and to 
indicate the best methods of preparing leather 
for bookbinding; and the committee’s published 
report has had a salutary effect on the manu¬ 
facture of leather, for which all librarians and 
bookbinders are grateful. But leather is only 
one of several materials which are of im¬ 
portance in connection with the durability of 
bindings. Tapes, cords, thread, glue, and 
cloth are all factors of prime importance in 
bookbinding. The Report of the Committee 
on Leather for Bookbinding certainly recom¬ 
mends the use of unbleached linen tapes and 
unbleached linen thread, but no reasons are 
offered in support of the recommendations ; 
unbleached materials are obviously prefer¬ 
able to bleached ones, but it seems to be a 
moot point as to whether linen is superior to 
cotton. With regard to thread, it is questionable 
whether first quality cotton thread, apart from 
its cheapness, is more suitable than linen 
thread. It is true that the tensile strength of 
linen thread when new is much greater than 
that of cotton thread, but linen thread frays 
more readily than cotton thread. It has been 
seriously contended by an eminent gentleman 
connected with the bookbinding industry that 
the application of glue to the back of a book 
affects linen thread (and linen tapes) much more 
than it does cotton, and that linen thread rots 
and deteriorates to a considerably greater extent 
than does cotton thread; further, it is stated 
that dealers (in America, at any rate) find it 
impracticable to carry any considerable quantity 
of linen thread on their shelves, because in a 
very few months it becomes dry and brittle, 
and retains only a fraction of its original strength. 
Here, then, is a matter that requires investiga¬ 
tion. Tests should be made as to the tensile 
and fraying strains of linen and cotton threads, 
and their relative tendency to become dry and 
brittle, and to rot under the action of glue; 
and specifications should be formulated as to 
their suitability for various classes of work. 

With regard to glues used in bookbinding, it 
is desirable that tests should be made as to 
their chemical composition and their properties, 
and formulas should be prepared in order that 
no injurious ingredients should be included that 
would be injurious to the thread, tapes', book- 
cloth or leather. The used on tlie backs 
:of „ book^;; ah in3Lpo3^nt ^ bea^^^^ ■ 


strength and flexibility; therefore tests should 
be made to ascertain the affinity of glue—^which 
should be flexible—-for the various classes of 
book-paper, and its liability to crack. 

Although there are in existence some satis¬ 
factory grades of book-cloth which are fast, 
or relatively fast, either to water or sunlight, 
these are, unfortunately, not in extensive use 
for publishers’ work. Most of the book-cloths 
used for publishers’ bindings are unsatisfactory; 
usually they are not durable, they are neither 
fast to water nor to sunlight, and in some 
instances they speedily become discoloured. 
The discoloration, which is most observable on 
certain blue cloths, does not seem to be due to 
exposure to sunlight; whether it is due to the 
kind of dyes used, the action of the glue used 
in attaching it to the boards, or to any chemicals 
in the boards, remains to be ascertained. 

As book-cloth is the material most extensively 
used for the covering of books, it is very desirable 
that the various grades should conform to 
certain specifications, so that publishers might 
be in a position to select for a particular book 
a cloth most suited to the usage it is likely to 
receive. A standard and popular novel, for 
example, requires a more serviceable cloth than 
an ephemeral novel of slight popularity, and a 
large and heavy technical work usually requires 
a more durable cloth than either. 

In America the Bureau of Standards made 
important physical and chemical tests regarding 
the durability of certain selected, book-cloths, 
which resulted in the publication, in 1909, of 
valuable specifications. The objects of the 
chemical tests were (1) to determine the extent 
to which the samples of book-cloths submitted 
wei^ subject to the attack of insects, and to 
ascertain, if possible, the conditions favouring 
or discouraging such attacks, and a means of 
pieventing them; (2) to determine the relative 
liability to change of colour when exposed to 
light. The objects of the physical tests were to 
determine the following physical properties, 
viz., weight, thickness, number of threads per 
2 cm., absorption of moisture, expansion and 
contraction with changes in moisture, friction 
when preyed together, durability with respect . 
to folding, durability with respect to rubbing, 
tensile strength, and stretch. The specifica- 
tioiis formulated as a result of these severe t@^ 
are given herein, as an appendix. Alre^y 
the two lar^st book-cloth 
America are .^oduoing cloths & 
these 'spec^fic^tioiis; these 
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that require a strong durable cloth, and they 
have already found favour in this country. 
The only adverse criticism that has been applied 
to these cloths is that they are not fast to 
water. As these specifications were originally 
formulated with the view of obtaining a satis¬ 
factory cloth for the binding of Government 
publications and reference works of a similar 
character, the question of fastness to water was 
comparatively insignificant. It is very desirable, 
however, that cloth on books which are carried 
to and from libraries in all weathers should be 
fast to water, in addition to being fast to sun¬ 
light. So far as I am aware, no cloths at present 
meet these requirements. 

The standardisation of book-cloths in Great 
^Britain is quite practicable, and it is worthy of 
the attention of the Royal Society of Arts. 
The Society could prosecute inquiries and obtain 
suitable materials for testing, and so forth, and it 
could employ the National Physical Laboratory 
to make the actual tests, as it possesses much of 
the necessary apparatus. It might be advisable 
to formulate three specifications for book- 
cloths : (1) for cheap cloth for ordinary book- 
work ; (2) for a medium cloth for superior 
books; and (3) for a good cloth for library 
books and others that require a strong durable 
cloth. Similar tests to those of the Bureau of 
Standards might be made, but special attention 
should be given to the relative advantages of 
cotton cloths as compared with linen cloths, and 
to the attacks of British and foreign insects; 
tests should be made regarding the effects of 
water on the colour of the cloth, the effects of 
the products of combustion on the cloth, and 
the beha-\dour of the cloth in regard to germ 
cultures. 

If the Royal Society of Arts would undertake 
the work herein suggested, a powerful impetus 
would be given to sound book production. The 
publishers would then have reliable standards 
for their guidance in the production of satis¬ 
factory books, for which librarians and others 
would be prepared to pay a fair compensation ; 
the publishers would receive the cordial co¬ 


operation of the paper-maker, the printer, the 
manufacturers of materials, and the binder; and 
with this consummation British books would 
become renowned for their intrinsic value in 
addition to their artistic qualities. 

[Note. —The paper was illustrated by an exhi¬ 
bition of modern commercial bookbinding, which 
included specimens of the binding of the Strand 
Magazine by the Sheridan ‘‘Perfect Binder,” 
the various kinds of machine book-sewing, 
book-edge decoration by the Phoenix platen 
machine, case-making by machinery, and the 
bjocking and colour printing of book-covers. 
The exhibits also comprised book-cloths made 
by J. Bancroft and Sons, and the Holli- 
ston Hills, in accordance with the specifi¬ 
cations of the Bureau of Standards, Washington, 
U.S.A.; fast finish cloths made by the Winter- 
bottom Book Cloth Co.; a set of blocks and 
book-covers to illustrate the seven stages in the 
decoration of the book-cover for “ The Shep- 
heard’s Calender,” designed by Walter Crane ,* 
specimen volumes in accordance with the 
Library Association’s provisional specifications 
prepared under the supervision of Mr. Douglas 
Cockerell; reinforced publisher’s bindings by 
J. M. Dent and Sons, Thomas Nelson and Sons, 
Henry Frowde, and Hodder and Stoughton, 
Charles Scribner’s Sons, and the Houghton 
Mifflin Co., U.S.A. ; specimen volumes of 
the special library binding for the new 
edition of the “ Encyclopaedia Britannica ”; 
samples of flexible glue; and a collection of 
about 200 decorative end-papers and 200 book 
covers designed by English, American, and 
foreign artists. A number of the specimens 
were kindly lent by James Burn and Co., Ltd., 
of London and Esher. 

The paper was also illustrated by lantern- 
slides of the principal machines used in com¬ 
mercial bookbinding, diagrams oi various kinds 
of machine book-sewing, and a series of coloured 
slides, made by the recent process of the 
“Thames” Colour Plate Company, of typical 
book-covers and end-papersj 


APPENDIX. 

SPECIFICATIONS OF THE BUREAU OF STANDARDS,' U.S.A., FOR BOOK-CLOTH. 

Fabric ,—The fabric shah be made from first (30--38 per inch) in the weft. The surface shah be 
quality staple cotton, uniformly woven and of a finished smooth and hard, and show no tendency to 
grade known as “tots.” The weave shah be two stick when folded upon itself, 
up and two down in the warp, and one up and one THcJmeu^ Tmmh Strength and Weight ,—The 
down in the weft. The grey cloth shell consist of. thickness of the finis&d feibrio shall not exceed *80 
from 83-86 threads per centimeter (86-90 per inch) millimeter inch), or be less than *20 mihi- 

in the warp, and 12-15 threads per centimeter meter (O'008 The, tensile strength of the 
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grey cloth shall not be less than 18 kilograms per 
centimeter (100 lbs. per inch) of width in the warp, 
and 9 kilograms per centimeter (50 lbs. per inch) 
of width in the weft. The average value for the 
warp and weft in the finished fabric must show an 
increase over the average value for the warp and 
weft in the grey cloth of at least 10 per cent, of 
the strength of the grey cloth. The finished fabric, 
when dry, shall weigh not more than 260 grams per 
square meter (0*5 lb. per square yard), or less than 
200 grams per square meter (0*4 lb, per yard). 

Absorption of Moiskire .—^At a normal relative 
air humidity of 65 per cent, it shall not absorb 
more than 5 per cent, of moisture, or expand (an 
average of both directions) to exceed -45 per cent., 
and when subjected in a closed case to a saturated 
atmosphere for two hours, at a temperature of 
20*^ 0. (68° F.), shall not absorb more than 10 
per cent, of moisture, or expand (an average of 
both directions) to exceed 2 per cent. All increases 
to be computed on the basis of the dry weight and 
dimensions. 

Folding Endurance. —The folding endurance as 
determined by the Schopper folder shall be not 
less than 65,000 double folds for the warp, and not 
less than 10,000 for the weft. 

Colour. —Before coating, the fabric must be dyed 
with a purely mineral or inorganic colour (such as 
iron salts), so as to imitate the colour of the 
finished cloth, but somewhat lighter in shade, so 


as to give the desired “linen” effect. AU coal-tar, 
aniline, vegetable, or other organic dyes and lakes, 
must be strictly excluded from both fabric and 
coating, even in traces. The following substances 
must be also excluded: Chrome yellow and other 
chromates, ultramarine, browns containing bitu¬ 
minous or other organic matter, compounds of 
lead and arsenic. The colour of the finished fabric 
should be slightly darker than the standard 
sample, which will be furnished on application, and 
it must not show the slightest change of colour 
after exposure under prescribed conditions to 
direct sunlight, or to the action of ammonia gas, 
sulphuretted-hydrogen gas, sulphur-dioxide gas, or 
illuminating gas. 

Resistance to Mould and Insects. —The finished 
fabric shall be immune to the growth of mould or 
the attack of insects. 

Note.— For the present some latitude will be 
allowed in the enforcement of this requirement, 
since definite knowledge of the causes and the 
methods of prevention are still lacking. Experi¬ 
ments have shown that book cloths have been 
produced which" meet the requirements. 

Physical and chemical tests to verify the 
properties required by these specifications will be 
made according to the standard methods for 
testing book cloths as used by the Bureau of 
Standards, copies of which can be obtained on 
application. 


DISCUSSION. 

The Chairman (Mr. John Murray), in opening 
the discussion, said that though he had not actually 
bound a book with his own hands, he had been 
responsible for a very great"* deal of binding, and 
therefore the subject was of intense personal interest 
to him. The more one heard of the shortcomings 
to which Mr. Stephen had referred, the more one 
felt that the two points of view from which the 
subject might be considered, namely, that of the 
book-lover and the book-user, were widely different. 
Those who were book-lovers must have felt, in 
looking at some of the old bindings with studs and* 
ornamental silver plates, that though they were 
works of art in themselves, they were absolutely 
inappropriate for books. A book in its normal 
state was not to be laid on a table, or put in a 
bookseller’s shop, but it should be put on a shelf 
along with other loved and cherished friends, and 
books bound in the rough, unkindly bindings to 
which he had referred were \aimost impossible for 
that purpose. He had in his collection one or two 
of the old chained books, which were a constant 
source of anxiety, because they had to be kept by 
themselves; otherwise their neighbours, suffered 
from their contact. One point in regard to the 
beauty of binding whicl} the author had not 
touched upon was that the first requisite in a 
book which could be admired"inside and outside 
was the imposition of the teit. He had se^ 

,sibly heautifni,;books which-wem 


from faults of that kind. In considering, as a 
publisher, the question whether books should have 
cut edges or not, it was necessary to take into 
consideration that question, because if the book 
was a good book issued in a cloth binding, many 
book-lovers would in due course have it bound in 
leather, when the head had to be cut a second 
time; if this was done a trifle too much, the book 
was spoiled for ever. He had some first editions 
of Shakespeare in which the head had been so cut 
that the title at the top of the page was half out 
away, and in handling these books he felt this 
almost like a hurt to himself. Years ago, when 
his father issued one of Darwin’s works, at the 
time when the question was first discussed as to. 
whether the edges should be cut or not, although 
many thousand copies were subscribed for, he did 
not think 10 per cent, were ordered with cut edges. 
In those days it was the fashion to have b<^ks 
uncut. A man who loved a book liked to out the 
edges with a paper-knife and to look at the rough 
edges, the thought being present in his mind that 
some day the book would be bound according to his 
own taste. But people at present lived in a hasty 
age, and very few of them were in favour of the 
uncut edge. The author had very properly oritioised - 
the publishers, who generally were held r^por^Me ,: 
for much that they had not done. !Fersoniy%:%e; 
should f^l son^ if, ba a discussion upon books,'to; 
publishers did n# boto in for their full ptee of, 

' 'waaso accuatarfieidv^^^ he. 
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ratilier liked ifc. The publishers were accused of being 
responsible for bad bindings, for a certain amount of 
stupidity, and for a desire to delude book-purchasers. 
He assured the audience that cheap bindings 
were a grievous necessity, although it was heart¬ 
rending to the publishers. If publishers tried to 
turn out a book well on the best paper, with the 
best binding, they got no thanks for it; the public 
did not appreciate it. We were living in an age 
when there was a craze for cheapness. It was no 
doubt an excellent maxim that people should buy 
in the cheapest market, but the other essential, 
inseparable condition must not be lost sight of, that 
it was sometimes wise to sell in the dearest market, 
and by buying in the cheapest market the selling 
market might be altogether lost. Books were put 
on the market at such a price that some publishers 
did not care to turn out such cheap work. He was 
interested to hear from the author that the London 
County Council had complained of the standard at 
present adopted in regard to the paper and binding 
of a large number of new books; hut the L.O.C. 
were in a great measure responsible, for if the pub- 
* Ushers raised the price of the books the authorities 
would not look at them. He strongly contended 
that it was the force of public opinion nowadays 
which compelled the bindings to be cheap. The 
criticism which he had made as to the unsuitability 
of bindings covered with nails or silver applied to 
some of the beautiful designs of hooks at present 
produced. To book-lovers the normal and proper 
position of a book was on a shelf, and not on a 
table, and a pictorial lithographed side was, to his 
mind, utterly out of place. It was only an adver¬ 
tisement, which might show up very well in a book¬ 
seller’s shop, but personally he felt inclined to have 
a book rebound which had a picture on its side. 
Some very beautiful, startling and realistic 
designs had been produced, but ho felt that for 
real beauty of design something was required 
which was not realistic but which was conventional. 
For instance, there were the beautiful designs dis¬ 
played in the British Museum; and above all there 
was the magnificent book which was issued to the 
public some years ago of the bindings in the Royal 
Library at Windsor, from which it would he seen 
that binding, like printing, began at its very zenith. 
Publishers could not nowadays compete with Oaxton 
or Sweynheim and Parmertz. Those people used 
better materials; they cherished their art; they 
turned out everything almost like an old missal 
manuscript, the very best work being put into 
it; and the paper 400 years afterwards was almost 
as good as ^ the day it was turned out of the 
milL A book-lover handled such a book with 
the feeling that it was a trestsure. But nowadays 
the public did not appreciate that sort of work; 
books were looked upon, not as arMcles to be 
treasured, but as ihin^^^tp. he used and thrown 
aside. With regaj;d to binding, he altogether 
abhorred its use for .]bo6kis« It could be used very 
well for a pamphl^ was thrown away after 
it was read, but to for binding hooks was, 

^he thought, was delighted to hear 


Mr. Stephen’s statements with regard to hooks 
standing wear and tear so well. From experience, 
he thought everyone would agree that schoolboys 
were pretty hard on books, but the books which 
had to stand the roughest and hardest wear were 
those which were placed in the hands of choir¬ 
boys. He was the first to advise the binding of 
hymn-hooks with pigskin backs and cloth and 
leather sides and corners, because that was the 
strongest form of binding In existence. For 
durable leather bindings Russia leather should, 
in particular, be eschewed; in. fact, very few 
leathers could be used for this purpose. 

Mr. W. E, Doubleday stated that among the 
defects of modern bookbinding to which the 
author had not referred was the glazed cloth, 
the surface of which got into a sticky condition, 
so that when a person handled the book the 
imprint of his fingers remained on it for ever 
afterwards. Part of the responsibility for the 
present defects in bookbinding rested with the 
public, because they were not prepared to pay 
for the improvements which might be effected 
at very little extra cost; and part of the 
responsibility rested with the publishers, who 
had a habit of charging quite out of proportion 
for the cost of any improvements which were 
effected. For instance, the prices asked for the 
cloth oases which the publishers produced for 
binding works which had appeared in serial form, 
were sometimes more than the amount charged by 
a bookbinder for binding the book in sound leather 
in accordance with the recommendations of the 
Royal Society of Arts. If the publishers would 
have the courage to adopt a superior form of bind¬ 
ing, he thought they would find the public ready to 
respond to any moderate charge which might be 
made for the improvement. If, on the other hand, 
the price was altogether out of proportion, the 
undertaking was foredoomed to failure. As a hook- 
lover and librarian he wished to call attention 
to the abominable character of some of the 
paper used in the production of books, particularly 
the spongy paper:—the most difficult of all forms 
■with which the binder had to deal. One London 
firm published nearly all its books upon spongy 
paper, the books being very tightly bound in 
cloth; and the life of those books, so far as that 
binding was concerned, was over after the hooks 
had gone out six or seven times. Ha hoped the 
publishers would not continue the use of such 
wood-pulp papers, dS binders assured him that it 
was physically impossible to bind soundly a book 
made yfith that particular paper, because there 
was no substance for holding the thread. With, 
regard to the .question of printing imposi¬ 
tion, he wished to utter a note of warning 
with regard to mechanical type-setting, which 
was. coming mor^ and more into practice. Part 
of the ,^puhjq paper, but 

he k];ew oi rpany babljth which the meohanically- 
set t;^ jras a soUj^ of’ constant irritation to the 
hbj^i^. ,,^me improvement would be 
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effected, so that mechanically-set type might more 
closely resemble the hand-set type, of which it was 
a very imperfect imitation. He hoped that, as a 
result of the meeting, the Society would take up 
the question of the improvement of the physical 
appearance of books and the life of books as it had 
taken up the leather question. If it did so, he 
believed the attention not only of librarians but of 
the public would be directed to the question; and 
if a fair appeal was made to the public he thought 
they would surprise Mr, Murray by the response 
they were willing to make to an improvement at 
a reasonable price. 

• Sir George Birdwood, K.GJ.B., regretted that 
the author did not in the earlier part of his paper 
condemn illustrated backs, which were very 
wonderful in their technical aspects, but from an 
artistic point of view were simply detestable. 
Bookbinding should be as plain as possible, and of 
all forms of bookbinding he preferred the old tree- 
calf or the mottled-calf. It was a great pleasure 
to him to hear the Chairman agree vith the 
criticisms of the author, in regard to the defects 
of the cheaper processes of bookbinding. As a 
botanist and medical man who had practised a 
great deal in India, he thought he could explain 
why cotton thread lasted better than linen. Cotton 
fibre was hollow, while linen fibre was solid. 
Linen fibre did not absorb moisture; the 
moisture clung to the outside of linen and tended 
to rot it very rapidly. Cotton fibre and cotton 
clothing absorbed a great deal of moisture, and the 
natives of India wore cotton clothing exclusively, 
unless they wore silk, and therefore they never caught 
cold. It was the English people, who wore linen 
and woollen underclothing, that always caught cold. 
He thought the demand of the public for cheap 
books could be met, not only in the way indicated 
by the last speaker, but also by following the French 
method of publishing books. The French pub¬ 
lishers issued books in two forms-r-the first in a 
paper wrapper, and the second in superior kinds of 
leather bindings, at different prices. They secured 
themselves against loss by communicating with, 
every likely subscriber for the purpose of ascertain¬ 
ing in what form he would like the book bound 
before it was passed through the press. There was 
a large public in this country who would buy good 
books and pay for good bindings, and the publisher 
could guard himself, at any rate to some extent, 
against any risk by adopting the French plan, 
which, it seemed extraordinary to him, was not more 
known in this country. 


to 26s. The latter class of books had, he was 
sorry to say, very little more care expended on 
them than the cheaper books, and it was that 
class of books which librarians expected to have 
put before them in a satisfactory condition. A 
technical book, which was published a little time 
ago on a particular phase of book production, 
reached one library in such a state that the pages 
were only held together by a thread here and 
there. The book was sent back to the publishers, 
with the request that a decently - bound copy 
should be forwarded, and a special copy was 
bound and sent to the library." That sort of thing 
unfortunately was continually coming to his 
notice. It must also be borne in mind that the 
cost of the more important books was increasing 
and not decreasing. In a particular book which 
had been published over a series of years, 
and of which several volumes of equal si&e 
had now appeared, each succeeding volume had. 
been slightly higher in price than the preceding 
volume. The price was very high to begin with, 
and he did not think any slight rise that might 
-have taken place in the cost of the materials 
could justify the increase. He wished to emphasise 
the author’s remarks with regard to book-cloth. 
Many of those present would recollect the firm of 
Bentley, which many years ago published a ’ 
series of novels called the ‘‘Standard Library,’’ 
bound in dark-green cloth, with no ornamenta¬ 
tion and perfectly plain lettering on the back. 
The cloth was of good texture and a thoroughly 
solid material. On inquiring from a representative 
of a firm of book-cloth manufacturers whether 
such a cloth was now produced, he replied, “No, we 
are never asked for it.” That was the secret of 
the whole thing; the book-cloth manufacturers 
were prepared to produce the material, but they 
were never asked for it. Buyers of books ought to 
insist that books for which they paid the same 
price as in days gone by should be produced under 
the old conditions. The ordinary book of the 
’sixties or ’seventies was properly sevm; was made 
of good paper, and not of mechanical wood-pnlp 
paper, and after it had been used for a reasonable 
length of time was in good condition; but he very 
much doubted whether a book produced according 
to ordinary modem methods would be seen in such 
a condition twenty or thirty years hence. It would 
be falling to pieces, the back would be off,.the 
cloth would be spotted all over, ’ and it would 
be rotten from one cover to the other. When 
publishers charged such high prices for books, ' 
he thought they might reasonably be expected 
to consider the question, of putting a little of 


Mr. B. A. Peddie said that after carefully con¬ 
sidering, not only the author’s works but other 
-information, it was very difficult indeed to fix the 
responsibility for the condition of the modem > 
book. In his opinion, books might he' divided 
into two classes: firstly, the cheap hooks,/with 
regard to which decent o^^ditlon of ' 

■'.could not^bfV 'm 


the price.into the book itself, because modem 
expensive books were not got up in a style ccmr , 
mensurate' with the price paid for them; tlSup'/ 
harmony of a' GertOan book with its cove^/tf^^^ 
much'better #rou^t out &an boc^ 

orhinhented tod produced in Er^ltod on a 

rise ^ ' 
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greater portion of their books in red because it was 
the colour that attracted, but unfortunately it was 
the one colour which was not fast. On the other 
hand, the German publisher used a cloth of good 
texture, and the whole book was produced in a 
workmanlike fashion. He would like to see 
English publishers adopt what was good from 
the German school, and harmonize it with the 
best practice of the English school. Although he 
agreed with the author’s remarks with regard to 
wire sewing, there was one point in its favour, 
namely, that Baedeker’s Guide Books, which 
received the hardest possible usage, were sewn 
with wire, and it seemed to he particularly effective 
for that class of book, because it was a very rare 
thing to find a Baedeker with loose leaves, unless 
it was an old copy. 

Hr. G. A. Stephen, in reply, after thanking the 
audience for the kind manner in which they had 
received his paper, and tendering his thanks to the 
Chairman*for presiding over the meeting,and for 
the valuable remarks be had contributed to the 
discussion, said that although he had shown 
some typical specimens of the exceedingly ornate 
book-covers of the present day, he was very 
careful not to commend the practice. He simply 
showed them as illustrations of modern book¬ 
binding. In regard to Mr. Peddie’s remarks, he 
thought the publisher probably paid the binder as 
much at the present time for the binding of the 
book as he did formerly, but unfortunately au 
undue proportion of the amount went in payments 
for the design and decoration of the cover. The 
artist obtained his fee; blocks had to he cut for 
the reproduction of the design, which was 
exceedingly costly, and the binding proper suffered 
thereby. Mr. Boubleday had disagreed with his 
(the author’s) statement that the average life of 
a book in a publisher’s cover was thirty issues. 
He agreed with Mr. Doubleday’s criticism, but 
he had purposely placed that figure high in 
the paper. Some books tumbled to pieces after 
being issued five or six times, but he thought 
it was unfair to press the point unduly, and there¬ 
fore considered that thirty issues were sufficient 
to rub into the publishers at the present; time. 
The meeting was indebted to Sir George Bird- 
wood for his interesting remarks on cotton and 
linen, which might supply the reason for the 
superiority of cotton thread in certain classes of 
coamnercial bookbinding. He did not think, how¬ 
ever, the French method of publishing books would 
be acceptable in this country, because there were 
many more public libraries in England than in 
France, and it would be exceedingly.costly for 
libraries to buy their books in paper covers and 
have to pay Is. 3d, or Is. 6d. to get them bound 
before they could be put into circulation. In 
addition to that, it would prevent books being 
put as quickly into circulation as was at present 
the ease; a month or six weeks’ delay would 
probably result. Mr. Feddie had spoken somewhat 
favourably of the wire-sewing of Baedeker’s Guides, 


but it must be borne in mind that those books had 
very little rounding and backing, and the covers 
were very thin and pliable. He had examined some 
large German books in the Patent Office Library, 
and found that the wire made the books so un¬ 
wieldy that when they were backed in the machine 
there were (luite a number of ugly creases in the 
folds. 

The in proposing a hearty vote of 

thanks to the author for his interesting and in¬ 
structive paper, said the exchange of views which 
had taken place would be most useful and advan¬ 
tageous, and if only a little could be done to induce 
the public to appreciate good materials in the 
making, binding, and illustration of a book, as 
well as in the text, the paper would not have been 
in vain. 

The resolution of thanks was carried unanimously 
and the meeting terminated. 


ARTS AND CRAFTS. 

A London School of Arts and Crafts, — The 
Camberwell School of Arts and Crafts usually 
holds its annual exhibition at about this time of 
year, and it is always an interesting event. The 
show which is now open at the South London Art 
Gallery in the Peckham-road, and will, remain on 
view until nearly the end of the month, is, of 
course, not very widely different from its predoocs- 
sors, hut it is none the less very well worth a visit, 
not only because the work in some departments is 
in itself deserving of attention, but because the 
exhibits as a whole give a very good idea of what 
an up-to-date school of arts and crafts in London 
does and does not do. It is, from the first, quite 
plain that it does not do very much in the way of 
teaching design for manufacture. It is true there 
are a few pattern-designs on the walls, but they 
form on the whole one of the least satisfactory 
features of the exhibition. There is nothing which 
strikes one as really first-rate (even for students’ 
work), and the patterns as a whole show no very 
firm grasp of the principles of the subject. The 
tendency is to make everything all-overish and 
featureless; and the value of plain spaces, in helping 
to give at once distinction to a design and rest to 
the eye, is not by any means generally understood. 
It may be that design pure and simple cannot be 
expected to taka a yj&ry prominent place in a 
“ School of Arts arid Grafts,” but it seems a pity 
that a subject which so vitally affects some of the 
largest industries of the country should not be 
more popular mfeh the students in the schools of 
the Metropolis, 

The largest and most important group of 
exhibits is doubtless to be found in the embroil 
dery section, ij| a quantity of good And 

interesting work Is t6^1)e seen. It includes some 
j&ry delicat% pjai|! pieces of work and a good deal 
of erewel-work, patterned background 
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fillings nave been employed to good purpose. which it runs are somewhat too widely divergent 
Some of the designs are quite sufdoiently good for from those of the big industries of the country, 
their purpose, but in a few cases it is difidoult not though the fact is to be deplored, that can hardly 


to think that the student would have been better 
employed in carrying out a good design by someone 
else than in executing her own very feeble pattern. 

It is really waste of labour to expend good needle¬ 
work on a bad design, and, though, theoretically, 
it may he an admirable plan to make students 
work from their own patterns, the fact remains 
that quite a number of capable needle-women are 
by no manner of means designers. There are 
several pieces of white linen outwork on which the 
stitohery is in colours. The efieot of this is ex¬ 
tremely pleasing, and it leads to very delicate 
colour schemes. The one or two pieces in which 
lines, of gold thread are added to the coloured 
stitching are also very effective, but gold thread 
hardly seems a good material to employ on white 
linen. Much of the work in type-setting is very 
satisfactory, both tasteful and restrained. The 
students have, however, not unnaturally, been 
much more successful in displaying short titles 
than in setting up prospectuses and the like con¬ 
taining a great deal of matter. The examples of 
script and lettering are rather larger in scale than 
usual, but they are almost without exception well 
done. It seems rather a pity, however, that the 
student who elected to write a piece of German 
should not have chosen a more appropriate form 
of lettering. The bookbinding, as usual, is very 
good, and the practice of inlaying in sufficiently 
large pieces really to affect the design and colour 
scheme of the cover forms a conspicuous feature 
in the collection of bindings, which includes also 
some very good work in blind tooling. There 
are some workmanlike pieces of plastering, and 
quite a collection of pots, vases, panels, and 
windows in simple ornamental leadwork. The 
cabinet work is tasteful and characterised by a 
pretty use of small inlay. The drawers, eto., are 
fastened up so that it is impossible to tell how they 
run, but they look as if they fitted extremely well. 
The woodcarving, too, is better this year than it 
has been before. There is nothing very interesting 
in the way of stained glass, but the work of the 
students in the decorating and sign-painting classes 
is on the whole very promising. Of metalwork on 
a large scale there is not very much to be seen, hut 
one or two cases of jewellery are on show. The 
simple work is, some of it, very pretty, but the 
more ambitious pieces are sometimes rather lack¬ 
ing in accomplishment. The enamel is extremely 
good. The students seem to be taught to aim at 
certain definite results, and not to be satisfied with 
anything short of them. Hot only is the more 
elementary work satisfactory, but the really 
elaborate picture plaques seem generally to be 
very successful, and the, work throughout is 
characterised by an appreciation of those qualities 
which enamel is best fitted to give. To sum 
the work on view at Qamberw^, though sc^ of Jt 
might bebetter^ is,on the whole q^|e ^ gqot fS 
. schoolWdrk hm be expect^ to be. p ^ foee ^ 


be laid to the charge of the students, or even of the 
teachers of this particular school. The fault, if 
fault there be, goes farther back. 

Wome^^’s Orafkoork .—Only one room is devoted 
to craftwork at the exhibition of the Society of 
Women Artists, and it would be manifestly unfair 
to judge the merits of an exhibition by a small pro¬ 
portion of the work shown; but as regards the 
particular kind of art with which these Hotes are 
concerned, it; cannot be said that the exhibits at 
Suffoik-street make one feel that there is any par¬ 
ticular reason why women’s work wants showing 
apart from men’s. The objects on view certainly 
do not, as a whole, reach so high a standard as a 
good deal that is to be seen at places where the 
work both of men and of women is shown. If one 
did not know better, the natural inference to draw 
from this exhibition would be that, except in so far 
as jewellery was concerned, woman’s work in the 
artistic crafts was almost a negligible quantity. 

Of jewellery there really is a representative show, 
and if it does not include any strikingly great work, 
there is a f?iir amount that is quite creditable. A 
good number of women jewellers send work, and 
the list of exhibitors includes such well-known 
workers as Mrs. E. Eoscoe Mullins, Miss L. Bim- 
mington, and Miss Ethel Virtue. But the exhibi¬ 
tion, taken as a whole, fails to justify itself on the 
arts and crafts side. There are several places in 
London where equally good work can be seen* 
without going to a special exhibition, and it seems 
a pity that, if women are going to exhibit as women, 
they do not take care to get together a collection 
of objects which will give the public some sort of 
idea of what good work they are doing. Those of 
us who know what is being done realise th^tt 
women form a very important section of the craft- 
workers of the present day; the ordinary visitor to 
Suffolk-street might well come away with the idea 
that their work was about fit for a bazaar. 

Truth in Crdftsmmshijp, —The first lecture of a 
course by various well-known men on the arts 
connected with building was delivered at Car¬ 
penters’ Hall on January 25th by Mr. Baffles 
Davison, who took as his subject, “Truth in 
Craftsmanship,” The lecturer showed by his 
slides that his sympathies were considerably wider 
than some of his utterances would have led his 
audience to expect. And, with two of his con¬ 
tentions, he realty went to the root of a good deal 
that is amiss with the art of the present day. He 
maintained first, that the truth which we are to 
look for . in artlsMc work of ah kinds is 
by the purely meoh«mic^* 

of a photo^ph ; secondly, that all ' 

^ ,'(^Jitrary':tO:^eal iaruth in oraffesmanshlp. ' , 

at the 

^ the 'sp|iEet^:;':tsf',,jpdlorial 
C'raftsmanship;:v'|j^>^ 
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come to “ aSectation,” as Mr. Raffles Davison 
understands it—the afiectation which refuses to 
use modern tools and improvements, and expects 
to be patted on the hack in consequence—we feel 
that craftsmanship is the main ofiender. It is 
true, indeed, that, at any rate so far as a large 
section of the workers are concerned, the tendency 
to extol only archaic work has passed away, hut 
there remains a large body of people who look 
askance at anything not produced as it was some 
hundreds of years ago; and undoubtedly this 
demand for afieotedly elementary craftsmanship 
does help to produce a want of sincerity. Let 
people do simple work, by all means, and plenty 
of it, but do not let them fall into the error of 
supposing that accomplishment counts for nothing, 
or that, however simple the work in hand may he, 
anything is lost by employing modern methods 
when they help towards its perfection. 


EMPIRE NOTES. 

Cotton Crotmng loitkin the JEmpire ,—^In a paper 
read before the Royal Geographical Society by 
Mr. T. Howard Reed a few weeks ago, he gives an 
account of the work of the British Cotton Growing 
Association, and shows that their statement, that 
“ cotton can be grown within the Empire on a large 
scale and on a commercial basis ” is fuUy proved. 
Four districts were specially selected by the 
Association for demonstration—^Nigeria, Uganda, 
• Nyasaland, and the West Indies, The reports of 
" the progress of cotton cultivation in the West 
Indies are very encouraging. The cotton grown is 
mainly that known as ‘‘ sea-island,*^ which has 
been reintroduced from the islands off the coast of 
South Carolina. But other, varieties are also being 
cultivated to advantage. Africa, however, affords the 
most promising field for the cultivation of the variety 
of cotton most in demand in this country. This 
especially applies to West Africa, where there are 
large areas of land possessing a soil and climate 
specially suited for the purpose, where, indeed, an 
extensive native industry has been carried on for 
centuries. On the other side of the continent, in 
NyasaJand, the first experiments were made in 
1901-2- By August of last year the cultivation was 
said to be going ahead by leaps and bounds.** 
Uganda also is proving a most promising field. 
Some difficulties were met with at first, due to the 
ignorance and inexperience of the natives, but, 
under careful instruction, these have been over¬ 
come, ^nd now, according to Sir Hesketh Bell, the 
late High Commissioner, Uganda may become 
one of the greatest cotton-fields in the Empire.** 
But these are not the only British lands where 
cotton can be pi;<^tably grown, and whe^e efforts 
for its cultivation are being made. In South Africa, 
and particularly; Rhodesia* good samples are being 
grown, and, in the latter country, special attention 
is being given to the subject, by the British South 
Africa Company and the Asspoiation. Jhdia and 


Ceylon, which, at present, produce large quantities 
of short-fibred native cotton, can grow better 
qualities, and, by Governmental assistance and 
instruction, efforts to this end are being made, 
which are likely to result in a large increase of the 
supplies available from these countries. Australia, 
also, and New Guinea can grow cotton of good 
quality, while Borneo, Fiji, the Straits Settlements, 
the Malay States, the Seychelles, Mauritius, Cyprus, 
the Maltese islands, and St. Helena, may all become 
producers. And all are needed, if the requirements 
of our own trade are to be met within the Empire. 
To keep pace with our present demand, three and a 
quarter million bales of raw cotton, each of 500 lbs, 
weight, are wanted every year. To meet this 
demand, the continued efforts of the British Cotton 
Growing Association and the various colonial 
governments, during eight years, have only suc¬ 
ceeded in producing one hundred thousand bales 
of 400 lbs. each, or one thirty-fourth of the yearly 
requirements of our Lancashire mills. 

Forestry in Few South TFhZcs.—Profiting by the 
example of older countries, the Australian States 
are doing th'eir utmost to preserve the forest wealth 
in their possession, before it becomes too late, and 
to turn the reserves into sources of regular income. 
The Forestry Department of New South Wales is 
doing excellent work, as the latest report shows. 
Since the inauguration of forestry administration 
in 1877, there has been a total revenue of ;fi703,343 
and a total expenditure of j 8469,653. There was a 
deficit of £48,274 on the administration up to the 
end of 1896, and a surplus of £233,690 for the 
thirteen and a half years ending June 30bh, 1910. 
The Forest Act, which became law in February, 
1910, was the first New South Wales measure to 
deal exclusively with the- question of forestry. It 
promises, says the report, to be a useful working 
Act, but its principles will have, in time, to be 
extended, particularly in the direction of larger 
control over State forests, and in relation to $uoh 
questions as their leasing and occupation. The 
total area, included in reserves for the, preserva¬ 
tion of timber, is now 7,690,771 acres, showing 
an increase of 216,511 acres in comparison with 
the figures of 1909. Of this area, about 4,500,000 
acres have already been examined, reported on, 
and scheduled, for permanent retention, under a 
scheme of classifioatiop, and steps are being taken 
to review further areas comprised in the reser¬ 
vations, with a view to their dedication as State 
forests, under the A©t'. Figures furnished by the 
Customs and Excise Office show that the value of 
timber imports exceeded that of exports by about 
£632,000. Altogether £789,701 worth of timber 
was imported£704,091 from oversea countries, 
and £85,610 fro^ other Australian States. 'The 
value of the overpee e^orts of timber, dressed arid 
undressed, amo;^led *|jq £247,428; and of rough 
timber to £222,^®." *^|ife teport states that a yaar 
of gr^ activi^ ^ the'timber industry is expeoted. 
There, are 4^ work m tik® State, 

which-:eihpX(^,AiS,|mndh. . , . ' * 
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Canadian Progress.— Minister of the Interior 
at Ottawa has issued a report embodying the fol¬ 
lowing statistics concerning recent progress made 
in the Dominion, The value of the gold and 
silver production of 1910 is calculated at over 
£5,300,000, as compared with £4,700,000 in 1909. 
The value of last year’s bond issues ^ amounts 
to £46,300,000. This figure includes £14,000,000 
issued on behalf of railways. It is interesting to 
note that 81 per cent, of the aggregate amount 
of these various issues found a market in Great 
Britain. No less than 600 million feet of lumber 
were cut in Ontario alone during the past year* 
Canadian trade has increased 88 per cent, during 
the last decade, which oonfpares favourably with 
the percentage increase in the trade of the 
United States and Great Britain in the same 
period, viz., 55 and 38 per cent, respectively. 

The Webster Claim in New Zealand.—k notable 
visitor to this country from New Zealand this year 
will be the Hon. J. G. Findlay, Attorney-General 
and Minister of Justice. His visit is in connection 
with certain Crown oases. The most important of 
these, and, at the same time, the most interesting, 
is the famous Webster Claim for £500,(XK). The 
history of this claim is quite romantic, originating 
as far back as 1840. The claimant, Webster, was 
a citizen of the United States who went to New 
Zealand and settled at Herekino, on the shores 
of the Hauraki Gulf. He appears to have been 
a man gifted with considerable foresight, and 
seeing, with the advance of settlement, the 
inevitable rise in land values, he turned his atten¬ 
tion to the acquisition of land. By bartering 
quantities of blankets, fish-hooks, trousers, shirts 
and tobacco, with the Maori chiefs for land, he 
became the possessor of a large amount of property. 
By the Hobson Commission his claim to native 
lands, beyond a very small area, became void. It 
was and is maintained, however, that,, being a 
citizen of the United States, the British Crown 
had no right to dispossess him. The United States 
Government have taken the matter up, and the 
case is to be argued before a specially-constituted 
tribunal agreed upon by the English and American 
authorities. 

A Burmese Education has been 

making great progress throughout India during 
the past few years, and many excellent colleges 
have been established. A Bill has now been intro- 


NOTES ON BOOKS. 

Fables and Fairy Tales for Little Folk, By 

Mary and Newman Tremearne. Cambridge: 

W. Hefier & Sons, Ltd. 2s. 6df, net. 

It has been Captain Tremearne’s fortune to spend 
many years in the service of his country in parts of 
Central Africa where other white men have seldom 
or never penetrated, and he has used his oppor¬ 
tunities to make the most careful study of the 
people under his sway. Among other subjects, 
mainly of an anthropological interest, he has 
devoted much attention to the folk-lore of Hausa- 
land, and he has collected from the natives them¬ 
selves a very large number of stories, of which 
some have been published in this Journal and 
some in Folk-Lore. In the present volume we have 
a dozen tales told in the simplest of language,, 
and, though they are related as merely fairy tales, 
they have a certain anthropological value. All sorts 
of animals converse together, as in the days of 
.^sop—Elions, hysenas, elephants, hippopotami, 
and a curious creature—a half-man, bisected 
vertically in such a way that he has only one 
arm, one leg, half a head and half a body—^ 
whom we do not. remember to have met ,before- 
Oaptain and Mrs. Tremearne have done their 
work well, and the book ought to prove popular 
with the children for whom it is intended. 

Materials of the Painter’s Craft. By A. P. 
, Laurie, M.A., D.Sc. London and Edinburgh: 

T. N, Foulis. 6s, net. 

The first six of the fourteen chapters into which 
this book is divided are devoted to the consideration 
of the methods of painting in ancient times and 
up to the dawn of the Christian era. Dr. Laurie' 
concludes (mainly from the statements of Pliny) 
that two distinct methods of painting were em¬ 
ployed in classical times, one of which was the 
“ encaustic ” process, in which beeswax formed the 
medium. The methods of this encaustic painting 
he explains in detail, and some admirable illustra¬ 
tions of modern work executed according to this 
ancient method accompany the text. 

Polygnotus appears to have been one of the first 
painters to use encaustic technique, and it is a 
matter of great regret that when the ruins of 
Delphi were explored no trace of the celebrated 
paintings by this worker wereNiisoovered; other¬ 
wise much valuable information as to the methods 
and durability of encaustic painting might possibly 


duced by the Burmese Educational Syndicate for have been gleaned. x 

the foundation of a university, in Burma. The Leaving the debatable ground of classical, 
matter has already been brought before the painting, the author passes, in Chapters YII. and 

local Government, and will shortly, he referred VIII., to tjte history of mural painting. AH the 


to the Indian Government for its sanction and 
approval. The university will take as a model 
the system of the newer universities of thfe 
country. lit is proposed that the Rangoon OoHege 
shall form* the /nublens; the Baptist, . 

and other future‘'.colleges/^ming an 


literary evidence av^tpable, in the mannscriptsj <^ 
Pliny, Vitrnvins, Cennini, Theophiins, and oi^’ 
Writers,is,carefully reyiew^ and' oornqatented ^ 

with ,the opinions loBmei 
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technique of fresco painting employed in early 
times and that practised by the mediaeval crafts¬ 
men. 

In the two following chapters the manuscripts 
of Theophilus and Oennini are respectively dis¬ 
cussed, and then, after an all too brief chapter on 
^‘ Illuminated Manuscripts,” which scarcely does 
justice to the subject, we come to the most valuable 
part of the book, in which the author puts together 
and amplifies in the light of further investigations 
his classic researches on “The Pigments and 
Vehicles of the Old Masters.” This subject is 
dealt with in three lengthy chapters, in the first of 
which, “ On the Preparation of the Lakes used by 
the Old Masters,” we see how the various organic 
pigments were developed from the first crude 
infusion of dye-.stuffs used in early times. The 
various materials from which lakes are prepared 
are considered in detail, and the author quotes 
some interesting. experiments of his own on the 
preparation of lakes according to the recipes given 
in the manuscripts of Oennini and others. 

We then come to a chapter “ On the Nature 
.-and History of Varnishes,” in which the probable 
method of production of mediseval varnishes is 
.investigated. Literary evidence by itself, as the 
author points out, is practically worthless on this 
point, owing to the confusion of nomenclature; but, 
applying the results of careful experiments to the 
elucidation of such receipts as occur in the old, 
manuscripts, he comas to the general conclusion 
that the ordinary varnish used until late in the 
fifteenth century “consisted of a fairly soluble 
resin—-sandarao or mastic—dissolved in linseed oil, 
with the addition in many cases of a considerable 
quantity of pica greca (resin) ”; and that the use 
of volatile solvents and balsams did not come in 
until the sixteenth oehtury. 

The last chapter, on “The History of the Oil 
Ikfedium,” contains a large amount of practical 
Information and pertinent suggestion of which no 
summary can be attempted in the space at our 
•disposal. The author has here a great deal to say 
on that much-debated question, the nature of the 
medium used by the Van Eycks in the preparation 
of their works, and in discussing it he is seen at 
, his best. Finally, he brings aU the information he 
has gleaned from this study of ancient methods of 
painting to bear on the problem of producing the 
most durable wor^, and sums up his conclusions 
on the last page. 

The book is completed by a most comprehensive 
and valuable bibliography of forty-eight pages. 
The difhculty of preparing such a bibliography is 
immense, and the author specifically states that 
it makes no claim to being exhaustive. 

For the most part the bookis written in a style that 
combines clearness and accuracy with interest, but 
there are occasional lapses into looseness and oon- 
■fliction of statement which could be eliminated 
with advantage in further editions. One feels, 
too, that lather too much stress is laid on the 
literary evidence, as compared with that derived 
irom soientifi© research, and Dr. Laurie s<mia- 


times suffers from the spirit of the antiquary 
in regarding the statements of all old writers as 
gospel unless they come into direct conflict with 
practical evidence. For example, a great deal of 
space is devoted to the discussion of the evidence 
to be deduced from the writings of Pliny, to which 
the author attaches a degree of importance which 
one is inclined to question. The book is, however, 
a most welcome addition to the literature of the 
subject, and deserves the serious study of every 
artist, although perhaps its value can only be fully 
appreciated by those with a knowledge of technical 
matters. 


GENERAL NOTES. 


Boval Photographic Society’s Exhibition.— 
The Society announces its Fifty-sixth Annual 
Exhibition, to be held in May next at the Gallery 
of Prince’s Skating Club. For some years this 
Exhibition was held at the New Gallery in Begent- 
sfereet, but the demolition of this building deprived 
the Society of its usual quarters. Last year the 
Exhibition was held in the smaller gallery of the 
Boyal Society of Painters in Water-Ooloura, Pall 
Mall. Certain changes are made in the classifica¬ 
tion of the Exhibition, which ought to add to its 
interest, and the Society has also partly reverted 
to the practice of awarding medals. These are now 
offered in all sections of the Exhibition, except 
Section I. (Pictorial Photographs). 

• 

Festival op Empire : Fine Art Exhibitions.— 
The British Fine Art Section of the Festival of 
Empire will consist of the works of specially in¬ 
vited modern artists in three classes:—(a) Paintings 
in oil; (b)“ Water-colours, pastels, and drawings; 
(c) Etchings and lithographs. This section will 
be exhibited in the West Galleries of the Crystal 
Palace. The art of the Overseas Dominioris will 
be represented by collections of pictures from 
Canada, Australia, New Zealand, and South Africa, 
housed in the different Government' buildings 
erected in the grounds of the Palace. In addition 
to these exhibitions there will be a special section 
devoted to pictures representing scenes and inci¬ 
dents of historical interest, together with portraits 
of men and women who have played their part 
in the building, defence and administration of the 
Empire. This section will include a number of 
important paintings kindly lent by the Duke of 
Marlborough from the Blenheim Palace collection. 

Test Eos Fire-Damp. —A card and leaflet have 
been prepared, by direction of the Secretary of 
State for the Home Department, for the purpose of 
affording to persons engaged in mining clear and 
simple instructions on the subject of testing for 
fire-damp. The method of testing is the one 
described* by Sir Henj;y Cunynghame, in the paper 
raa4 before the Society last November, vizi., ^he 
observation of the appearance of the “caps** 
corresponding tp Merent percentages of gas. The 
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leaflet is intended more especially for the use of 
the under-officials of mines; the card (which is in 
a form convenient for carrying in the pocket) 
more especially for miners. Both card and leaflet 
contain a coloured illustration showing the appear¬ 
ance of the cap ” corresponding to percentages 
of 1, IJ, and 2, of fire-damp. 

, The Laboue Exchanges.— The Labour Ex¬ 
changes have now been in operation for a year, 
the first batch of 63 centres having been opened 
on February 1st, 1910, There are at present 160 
exchanges at work, and it is expected that nearly 
as many more will eventually be established. The. 
total number of vacancies notified to the exchanges 
during the eleven months ended December 31st, 
1910, was over 450,000, and the number filled was 
370,000, Somewhat contrary to general expecta¬ 
tion, the exchanges have proved more useful in 
filling vacancies for skilled workmen than those for 
unskilled labour. As the exchanges are in con¬ 
stant communication with one another, they are 
able to do a great deal in filling, with men from 
other districts, vacancies which cannot be filled 
locally. Between 2,000 and 3,000 vacancies have 
recently been filled each month in this way. Great 
assistance has been rendered to this branch of the 
work by the power of advancing railway fares con¬ 
ferred by regulations made under the Labour 
Exchanges Act. In several thousand cases fares 
have been so advanced, and the hulk of the money 
—usually deducted from the workman’s wages by 
the employer—has been recovered. 

The Sea-Ottbe.— ^The sea-otter, when full- 
grown, measures from four to four and a half feet 
in length, but so loose is the skin that it easily 
stretches to six feet; and so valuable is the fur 
that a skin of this size is worth at present between 
£B00 and £400. Needless to say, an animal which 
ofEers such, a prize as this is eagerly sought after; 
and in his recently-published work, “ In Forbidden 
Seas,” Captain H. I. Snow gives some interesting 
particulars of his experiences as a hunter of sea- 
otters. These animals frequent the rocky coast of 
the North Pacific Ocean, making their homes in 
the great belts of “ kelp” which flourish there. In 
former days they used to be so tame that they 
would stand with head and fore-paws out of the 
water, watching the hunter and his gun, but the 
terrible persecution to which they have been 
subjected has ^rendered them exceedingly shy 
and difficult of approach. In the Kurile Islands, 
between 1872 and 1881, the numbers killed varied 
from 300 to 1,500 a year; from 1882 to 1891 about 
were taken; .from 1892 to 1901 about 800 
were ta^n; while fronf 1902 to 1909 only about 350 
were kill^. The numbers caught in the Aleutian 
Islands were, h6wev6r,muoh higher, over 58,000 sea- 
, otters having bee1i killed 1873 18^ ' 

EXHIBITI02C, m PaiNm, anu Engeavings at 
EpMB.—The eighl^ehth exhffetion oi pmts and 
evened vi iBome on,,i^|^;^th_ 


last. It occupies four large rooms in the “ R. 
Galleria d’Arte Antica,” and includes a very in¬ 
teresting collection of works of the sixteenth and 
seventeenth centuries, chiefly by the Old Masters. 
Albert Dilrer, Rembrandt, Salvator Rosa, Stefano 
della Bella, Canaletto, Grimaldi, lacopo Bassano, 
Bril, Domenichino, Swanevelt, Gueroino, Poussin, 
Jan Botha, etc., are well represented. Many rare 
engravings, especially a female portrait by Mengs 
(recently purchased), are especially worthy of 
mention. 

Como at the Tuein Exhibition, 1911.—The 
silk manufacturers of Gomo have wisely decided to 
make a collective exhibit of their products at the 
Turin Exhibition. No expense is being spared to 
make the show worthy of the best traditions of the 
silk industry of Lombardy. A special building is 
being erected in the grounds, and every effort is 
being made to render it one of the chief attractions 
of the exhibition: Eminent artists are engaged in 
illustrating The History of Dress ” during the 
fifteenth, sixteenth, seventeenth and eighteenth 
centuries, which were so especially rich in colour 
and variety. A collection of antique fabrics should 
prove especially interesting. It is needless to say 
that modern manufactures will not be neglected, 
and the silk stufis for which the province of Comp 
is so justly celebrated will be well represented, 
while silk in aU the various stages of manufacture 
and processes of production will be shown with 
great completeness. The opening of the Turin 
Exhibition by the King of Italy will take place 
on the 29th April next. 


MEETINGS OF THE SOCIETY. 

Ordinaby Meetings. 

Wednesday evenings, at 8 o’clock:— 

February 22.— Professor J. Wertheimer, B.Sc., 
B.A., “ Water-Finders.” 

March 1 .—Dr. Leonard Hilii, F.R.S., ** Caisson 
Sickness and Compressed Air.” 

March 8.—James Oantlib, M.A., M.B., O.M., 
D.P.H., “Plague and its Dissemination.” Sir 
Shirley Forster Murphy, will preside. 

Wednesday afternoon, at 4.30 o’clock:— 

March 15.—Colonel Charles Edward Cassal, 
V.D., F.I.O., “ The Adulteration of Food.” The 
Right Hon. the Lord Mayor of London will preside. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

March 16.— Claude Hamilton Archer Hill, 
i.e.S., C.S.I., ** Education in India.” The 

Right Hon. Nobthoote, G.C.M.G., G.C.I.B., 

in India,^’^''' Ix^rd D,CJ.L., 
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May 25,—W. R, H. Mebk, I.O.S., C.S.I., LL.D., 
** The N.W.P; Province of India.” 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 
February 28.— The Hon. Sir Richard Solomon, 
K.C.B., K,G.M.<3-., K.O.V.O., K.G., M.A., High Com¬ 
missioner for the Union of South Africa, “The 
Resources and Problems of the Union of South 
Africa.” 

April 4.—Captain R. Muirhead Collins, 
C.M.G-., “ Australia and her Resources.” 

May 0.—P. Williams Taylor, “Canadian 
Banking.” 


Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Professor Adrian J, Brown, M.Sc., “Brewing 
and Modern Science,” Four Lectures. 

Syllabus, 

Lecture III.— February 20.—“The Mashing 
Process.” The Chemistry of Starch and its Trans- 
loimation Products—^Protein Changes during the 
Mashing Process. 

Lecture IV.— February 27.—“ The Fermenta¬ 
tion Process.’* Previous Treatment of the subject 
by Dr. G-. Salamon in 1888—The Pure Yeast Ques¬ 
tion in. Brewing—Zymase and Modem Views of 
Alcoholic Fermentation—Nitrogen Assimilation— 
The so-called “ secondary ” products of Fermenta¬ 
tion, etc.—^Conclusion. 


MEETINGS FOR THE ENSUING WEEK. 


Monday, February 20 ...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C,, 8 p.m. (Cantor Lecture.) 
Professor Adrian J. Brown, “ Brewing and Modern 
Science.” (Lecture III.) 

Fanners’ Club, Whitehall Rooms, Whitehall-place, 
S.W., ip.m. Mr. J. L. Nickisson, “The Govern¬ 
ment Horae Breeding Scheme . from a Farmer’s 
Point of View.” 

Bibliographical, 20, Hanover-square, W., 5 p.m. Mr. 

G. F, Barwick, “ The Ma^zinjes of the Nineteenth 
Century.” 

Surve^'ors, 12, Great George-street, S.W., 4 p.in. 
Mr. F. J. Doyd, « Sugar Beet: Will it Pay to Grow 
it in Great Britain t ” 

VictcMJia InatStute, St. Martin’s Vestry Hall, St, 
MartinVplime, W.C., 4.30 p.m. Rev. F. Baylis, 
“ Science in Relation to Christian Missiona ” 

Architectural Association, 18, Tufton-street, S.W., 
7.30' p,m. Mr. T. F^fe, “Germany and the 
Germans.” 


TUB^AY,..FEBRtFART 2l:...Stitisticai, at the Royal Sooebty 
OF A®l)S, j€dm-street, Adelphi, W.C., 5 p.m. 
Mesffir& M. Greenwood, Jun., and R. H. Candy, 
V. ** The Ailaiity' ol F):actures of the Lower Extremity 

and of . loihrn? iNotim^mia. A Study of Hospital 

f Booibty of Arts, Joim- 


Morfeali’l 


ai5 Pvm. Br. C. W. Saieeby, 




io-street, W., 8 p.in. 
“Pmrodity.” (Lecture VL) 


Civil Engineers, 25, Great George-street, S.W., 8 p.m. 
Discussion on Mr. W. T. Douglass’s paper, “Coast- 
Erosion.” 

Photographic, 35, Russell-square, W.O., 8 p.m. 
Exhibition of Prints by Members of Affiliated 
Societies, with Notes by 3VIi*, W. J, Morgan. 
Zoological, Regent’§ Park, N.W., 8.30 p.m. 1. Dr. 

H. G. Plimmer, “Report on the Deaths which 
occurred in the Zoological Gardens during 1910, ”■ 
2. Mr. R. Lydekker, “ On Tragelaphus Buxtoni^ 
an Antelope from Abyssinia.” S. Mr. E. G. 
Boiilenger, “A. Contribution to the Study of the 
Variations of the Common Salamander (Salama^ir 
dra imctilosa).” 4. Mr. G. A. Boulenger, “ On a 
Collection of Fishes from the Lake Ngami Basin ^ 
Bechuanaland.” 5. Dr. F. D. Welch, “Observa¬ 
tions on different Gibbons of the Genus Bylohates 
now or recently Living in the Society’s Gardens, 
and on a Symphalangm syndactyhis, with Notes 
on Skins in the Natui-al History Museum.” 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 

4 p.m. Mr. G. H. Scholefleld, “ The Origins of the 
New Zealand Nation.” 

Wednesday, February 22...ROyAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Professor J. 
Wertheimer, “ Water-Finders.” 

Geological, Burlington Hou6e, W., S p.m. 

I. Mr. R H. Rastall, “The Geology of the 
Districts of Worcester, Robertson, and Ashton 
(Cape Colony).” 2. Baron Ferea.cz Nopsca, Jun., 
“ Tlie Geology of Northern Albania.” 

Auctioneers, 34, Russell-square, W.C., 7.30 p.m. 
(Junior Meeting.) Mi*. E. L. Pierce, “ Land Banks 
and Agricultural Co-operation.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Mr. W. F. Reid, “ The Use of Explosives in Aerial 
Warfare, with some remarks on Methods of 
Defence.” 

Literature, Royal Society of, 20, Hanover-square, AV., 

5 p.m. Dr. W. E. A. Axon, “SouiHies of Long¬ 
fellow’s ‘ Tales of a Wayside Inn.’ ” 

Mining and Metallurgy, at the In.stitution of 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W,, 8 p.m. 1. Mr. A. Beeby Thompson, “The 
Relationship of Structiu*e and Petrology to the 
Occurrence of Petroleum.” 2. Mr. A. L. Shrager, 
“ Shaft Sinking against Water in Fissured Ground 
by Cement Injection.” 

Thursday, February 23...Boyal, Burlington House, W., 

4.30 p.m. 

Antiquaries, Burlington House, W,, 8.30 p.m. 

Child Study,- 90i Buckingham Palace-road, S.W., 

7.30 p.m. Discussion. “Should Games be Organ¬ 
ized?” 

Royal Institution, Albemarie-street, W., 3 p.m. 
Dr. P. Chalmers Mitchell, “ Problems of Animals 
- in Captivity.” (Lecture III.) 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 

Mr. F. H. Evans, “ Pianisra of the Pianola.” 
Electrical Engineers, Victoria-embankment, W.C., 
8 p.m. Discussion on Mr. W. T. Taylor’s paper,“Long 
Distance Tmnsmission of Electrical Energy,” and 
Messrs. R. B. Matthews and C. T. Wilkinson’s 
paper, “ Extra High Pressure Transmission Linos.” 

Friday, February 24...Royal Institution, Albemarie- 
street, W., 9 p.m. Professor Jean Perrin, 
“ Mouvement Brownien et Realit6 Moldculaire.” 
Civil Engineers, 25, G*reat George-street, S.W., 

• 8 p.m. Mr. J. Swinburne, “ Thi^ Uses of 
Chemistry In Engineering.” (Lecture II.) 
North-East Coast Institute of Engineers and Ship¬ 
builders, Nfewoastle-on-Tyne, 7.30 p.m,, 

, Saturday, February ^...Royal Institution, AJibemarie- 
street, W., 3 p.m. Mr, T, G. Jackson, “ Architec¬ 
ture : The Byzantine and Romanesque Period*’* 
(Lecture nt) 
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NEXT WEEK. 

Monday, Februaey 27th, 8 p.m. (Cantor 
Lecture.) Professor Adrian J. Brown, M.So., 
“ Brewing and Modern Science.” (Lecture IV.) 

Tuesday, February 28th, 4.30 p.m. (Colonial 
Section.) The Hon. Sir Eichard Solomon, 
KO.B., K.O.M.O,, K.C.V.O., K.G., High Com¬ 
missioner for the Union of South Africa, “ The 
Eesources and Problems of the Union of South 
Africa.” The Eight Hon. Lewis Harcourt, 
M.P.,. Secretary of State for the Colonies, will 
preside. 

Wednesday, March 1st, 8 p.m. (Ordinary 
Meeting.) Leonard . Erskine Hill, M.B., 
F.E.S., ** Caisson Sickness and Compressed 
Air.” 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURES ON BREWING.” 

On Monday Evening, the 20th inst.. Professor 
Adrian J. Brown, M.Sc., delivered the third 
lecture of his course on “Brewing and Modern 
Science.” 

The lectures will be published in the Journal 
during the summer recess. 


CANTOR LECTURES ON 
“ PYROMETRY.” 

The Cantof Lectures on “Pyrometry,” by 
Mr. Charles R. Darling, A.B.C.Sc.L, F.I.G., 
have been reprinted from the Journal, and the 
pamphlets (price one shilling) can be obtained 
on .application to the Secretary, Royal Society 
of Arts, John-st|!eet, .^elj^i, London, W.C. 

A full list of the Cantor Lectures which have 


INDIAN SECTION. 

A Meeting of the Indian Section was held on 
Thursday, February 9th, 1911, the Right Hon. 
LordLAMiNGTON, G.C.M.G., G.C.I.E., presiding. 


The paper read was— 


INDIAN SUPERSTITIONS. 


By R. A. Leslie Moore, I.C.S. (retired). 


Preface. . 

I should Hke to preface my paper on Indian 
Superstitions with two remarks. The first is 
that the paper does not pretend to be exhaustive, 
and the second that it is not written in any 
spirit of condescending superiority towards the 
domestic beliefs of a people whose civilisation 
is older than our own. 

Such an attitude would hi become a citizen 
of the United Kingdom, where in England 
persons not devoid of education are averse from 
sitting down thirteen to dimier, where in Scotland 
the careful housewife hopes that the first foot 
set in her house on New Year’s Day will be that 
of a dark man, so that the household may have 
good luck throughout the year, and where in 
Ireland no good old family can do without its 
banshee, that uncanny harbinger of woe which, 
•more Sihernico, laments a death before it has 
occurred. I should like also to acknowledge 
my obligations to various friends, both Indian 
and Anglo-Jndian, and last, but not least, 
to the Bombay Anthropological Society for 
information supplied* 


Omens. 

To turn to the subject of the paper, let Jis 
begin with the Indian belief in omer^. 

Hindus,it ¥ to catch s^i 

' foBowii^'\thih^:-Hi) curds, {t} 
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clothes, (11) an. umbrella—all of which may be 
termed articles of the toilette, except perhaps 
the umbrella; (12) a cow, (13) an elephant, 
(14) a dog wagging its tail—aU three familiar 
quadrupeds to the Hindu, and not hard to see, 
especially the elephant; and finally some 
sundries, such as (15) precious metals, (16) 
weapons, (17) a sparrow, (18) a peacock, (19) a 
soldier, (20) a blot of ink. 

The Hindu has then, a fairly good chance of 
getting good omens, and if the same rules apply 
to Londoners we may all hope by good luck to 
catch sight of sparrows and tail-wagging dogs. 
On the other hand, it is an evil omen for a 
Hindu to see:—(1) a smoky fire, (2) medicine, 
(3) salt, (4) oil, (5) hay, (6) timber, (7) rain, 
(8) mud, (9) cats-, (10) owls, (11) snakes, (12) a 
beggar, (13) a drunkard, (14) a bald man, 
(15) a grey-eyed man. Obviously a Hindu 
must be careful where he looks. But it seems 
hard on the grey-eyed'and the bald to class 
them with drunkards. And as for Londoners 
they stand, I am afraid, a poor chance, what 
with rain, mud, beggars and cats. 

But the worst omens of ail are to stumble 
when starting on *a journey and to drop a plate. 
It is pleasant, however, to know that a stray 
pigeon brings good luck to the house where it 
alights, that a cat cleaning its face with its 
paws predicts the arrival of relations, and that, 
contrary to the usual rule, good luck is brought 
to a house by a black cat with a white face. 
On the other hand, Hindus believe the omen 
bad if at the commencement of a journey the 
right eye of a woman or the left eye of a man 
throbs or winks. 

Amcmg Indian Mussulmans an unlucky omen 
at the commencement of a journey is to hear 
a donkey braying or a jackal yelling—^neither 
of them uncommon sounds in India. But the 
cry of the black partridge, though scarcely 
melodious, is lucky, and it is lucky, too, to set 
out with the moon fuU in one’s face. Grood 
fortune may also be secured at the start by 
presenting someone with a pie; as three pies 
go to a farthing, the price of good luck does not 
'seem excessive. 

Among Parsis good omens are drawn hy 
travellers setting out on a journey from the 
^i^htof .;— , . ' 

.L; A woman with a fuh -prater-pot on her head. 
', # % A sweeper wjth %ba^et on his head. 


6. A pot of toddy. 

7. And finally a corpse. The belief in the 
last good omen is shared by Hindus. It is 
also lucky for the traveller just after starting 
to look back when called, as that means he will 
return safe and sound. But bad omens are 
drawn if the traveller, on setting out, catches 
sight of:— 

1. A woman with an empty water-pot. 

2. A washerman with a bundle of dirty 
clothes. • 

3. A snake on the left hand. 

4. A cat crossing the path. 

It is lucky to hear a clock striking, a bell 
ringing, or a gun firing during the discussion of 
a business enterprise, as the omen drawn is 
that the enterprise will succeed; but it is most 
unlucky to hear on such an occasion a woman 
sneeze—apparently the moral is that women and 
business are best apart. I regret to conclude 
with a trio of bad omens, which consist in the 
breakage of a chandelier or globe, the breakage 
of a wife’s glass bangles, and hearing at night 
the howlipg of a dog. As regards the bangles, 
the ill-luck is about to occur to the woman’s 
husband; this belief is doubtless due to the 
fact that a woman on becoming a widow breaks 
or takes off her bangles. 

Among Goanese Christians, it is a good omen 
to see;— 

1. The mother of a large family. 

2. A cow with a calf. 

3. A marriage procession. 

4. A sweeper. 

5. A widow (if she is young and comely). 

But it is a bad omen to see :— 

1. An ordinary widow. 

2. A faggot of wood, 

3. A piece of coal. 

4. A ba^e-headed man out of doors. 

The Goanese also believe that a sick man is 
near to death if a dog howls, an owl hoots, or 
a crow caws in his vicinity. They think these 
creatures can scent the approach of death—a 
faculty shared l?y the Irish banshee. Probably 
in all three cases the bad omen is due to the 
melancholy nature of the sound. 

The Hindus hi Portuguese territory believe 
that if a oat at night she predicts the 

approaching death of a member of the family. 
It is thought;.that au ancestor has taken the 


^ )washer|iia^ c^yiqg aj" bundle of clean 



shape of Hr to, give his relatives warning. 
Jloweyer, the omes may be averted by ofiering 
food to tho sphi’fc of thei deceased, similar viands 
being consumed by the males of the family. The 
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ladies, however,nmst not partake, as they are cere¬ 
monially impure. 

The Evil Eye. 

Let us now consider the fascinating subject of 
the “ evil eye,” Belief in the evil eye is not, 
of course, confined to India. It is prevalent, 
for instance, in Italy. Many of us will remember 
Rudyard Kipling’s gruesome story of the 
haunted bungalow, where the mangled corpse 
of the young assistant magistrate was found 
between the ceiling and the roof. The unfor¬ 
tunate youth’s throat had been cut by his 
servant because the man believed the Sahib 
had cast the evil eye on his little son. According 
to Indian belief, good and comely persons and 
things are those most in danger of suffering 
from the evil eye—the basic idea perhaps being 
that good fortune breeds the pride that goes 
before a fall. The evil-eyed one is not necessarily 
a person of evil nature, and, most unfortunately, 
does not exhibit any outward and visible sign 
—such as a squint—^by which he may be recog¬ 
nised and avoided. However, for the protection 
of the public, it is well to place on record that 
there are certain classes generally addicted to 
this deplorable characteristic, e.g., witches, 
beggars, scavengers and Europeans—not a 
flattering collocation to. the latter, but it is weU 
sometimes “ to see ourselves as ithers see us.” 

An attack of evil eye may be diagnosed by 
the symptoms of loss of appetite, vomiting, 
fever and sometimes delirium. As prevention 
is better than cure, the first essential is to 
ascertain how the evil eye may be averted. 
WeU, a prime specific, especiaUy in the case of 
children, is to rub some lamp-black on the 
forehead. More ornamental prophylactics are 
bears’ hair, tigers’ claws, and sheU garlands. 
For the protection of trees a tasteful appendage 
of old shoes is liighly effective, and animals are 
safeguarded by black threads fastened round 
their necka or horns. We have next to consider 
how the effects of the evil eye may be cured. 
A favourite remedy is to mix on a tile some 
dust from a spot where three cross-roads meet, 
with salt, chillies, and coriander seed, then to 
wave the tile round the head of the patient, and 
finaUy to put it in the fire. Hindus have also 
great, faith in a thread tied round the arm of 
the patient over which a Brahman priest has 
'repeated mantras, while Goanese Christians 
.prefer to burn in the paiaent’s preserxce a hair 
or thread obtained irom the evil-eyed one 
vdthout his knowledge or oonsent^ somewhat 
, <m the principle, ^,.;to?ing,’a' bite by/a.L|]^:^o€ 


Spirits. 

From the evil eye let us pass on to the topic 
of spirits, both disembodied spirits commonly 
caUed ghosts, and spirits who have never had a 
human body. The latter are in India divided, 
like their human contemporaries, into two chief 
classes — Mohammedans caUed Djinns, and 
Hindus caUed Bhuts. I am credibly informed 
that Djinns can easily be recognised by their 
inability to wink—whether owing to physical or 
moral rigidity I am unable to say. However, as 
a compensation they are provided with elastic 
arms and legs. Thus, a Djinn would think 
nothing of suddenly stretching out his arm and 
picking a sparrow off a housetop or extending 
his leg and crushing with his foot a black-beetle 
at ten or twenty paces distance. To turn to 
Bhuts, in my green and salad days in Poona 
I remember that the first chuprassie I ever 
had absented himself for a week at the time of 
Holi, a season of merrymaking, on the plea that 
he was suffering from shock—^the shock of 
meeting a Bhut near a burning-ground on his 
way home. He recognised the Bhut by his 
eccentric method of walking with his heels in 
front and his toes behind.^ In fact his feet 
were reversed on his ankles. By this you may 
know the Bhut. Riding on another occasion 
into a Sindhi village, I found the village 
accountant’s official residence, which stood on 
the outskirts of the village under a spreading 
banyan tree, deserted, and the man himself 
located in a hut in the main street. On inquiry 
I was informed that the banyan was haunted 
by a Bhut who objected to neighbours, and 
showed his objection by throwing stones at them. 

My third experience of Bhuts occurred in 
Khandesh. Visiting an outlying village early 
one morning I was met by a deputation, who 
asked me to order the arrest of a Bhut. 
Thinking that even a Bhut should have fair 
play, I asked for details of the charge, and 
was told that the accused had the night before 
levanted with a baby. It appeared that the 
keeper of the local liquor shop had gone the 
previous day to a larger village to replemsh his 
stock, leaving at home his mother, his young 
wife and infant. According to the wife, at 
dead of night a Mack, hairy Bhut came down 
the chimney, tore the baby from her arms, jand' 
again (^appeared up the chimney. 
inquiry was made,, but .the infant was 
recovered^ itor'.wks any reason ■!£»:. Its 
diselpsech ■ T'^m'ipclfn^ to flunk 
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afraid to confess this lest they should be blamed 
for failing to bar the entrance. 

It is perhaps well to know’ that Bhuts may 
be exorcised by an offering of curds, for which 
they have a liking, more especially as low-class 
Bhuts are in the habit of causing nightmares 
by sitting on the victim’s chest and trying to 
suffocate him. This class of Bhut is probably 
the offspring of indigestion. 

To proceed from Bhuts in general to Bhuts 
in particular— i.c., local species of the genus 
Bhut—^it may be noted that in Bengal there is 
an unpleasant specimen called Nishi, who is 
accustomed to take her w’alks abroad in female 
human form after midnight. She calls people 
thiice by name, and if they come o\it of doors 
lui'es them into the jungle and destroys them. 
Hence, in Bengal, if you wish to get a friend out 
of doors after midnight, you must call four times. 

One of the residents of the Madras Presidency 
is a superior sort of lady Bhut called Amman. 
Her speeialiU is the infliction of small-pox and 
cholera, but she can be placated by the sacrifice 
of goats and cocks, and the performance of 
frantic .dances by anyone who likes the exercise. 
She has no special priests, and her temples are 
always on the village outskirts. It may be 
noted that when the dancer becomes hysterical 
through his exertions he is questioned by the 
bystanders as to the cure of disease, the method 
^ of accomplishing wishes, the welfare of absent 
friends, and other interesting topics. 

In connection with these Madrasi Bhuts, I 
remember reading that a certain touring member 
of Parhament once instanced in the House of 
Commons the fact that a deceased officer’s manes 
were placated with offerings by the local 
Hravidians as a proof of the tyranny of British 
'rule in Madras. As a matter of fact, the poor 
man had died in a lonely spot near the coast 
on his way to England, and the kindly villagers, 
rightly thinking that his ghost would feel lonely 
so far from home, were in the habit of offering 
it consolation in the appropriate form of spirits 
and cigars, a proceeding that did much credit 
to their good nature. 

I may conclude my remarks on Bhuts by 
mentioning a Goanese species called Vento 
Raim, who holers over men, counteracting the 
iijfluence of their good angels and impelling 
them to evil, -Yento Ruim seems to be the local 
form of a" Cbristean id^ that each human being 
Va.n «^ndant guardian angel and malign spirit, 

K h lAe emhot^ed and evil tendencies. 

next deiai disembodied spirits, 
medical 


officer told me of a haunted bungalow inDharwar, 
said to be the local habitation of a deceased 
ayah. This obtrusive female had the habit of 
appearing to ladies shortly after childbirth, who 
never saiwived the shock of her appearance. He 
told me of two such deaths in' this bungalow, 
for which he was unable medically to account. 

Then I was told by an acquaintance that he 
had himself seen in a Sindh district bungalow 
the ghost of a servant who was said to have 
committed suicide there. The spectre was in the 
habit of appearing to visitors, and pointing to 
its throat, which was out from ear to ear. My 
acquaintance, however, was notoriously subject 
to fits of nightmare and imagination. 

In a third case an assistant collector, whom 
I knew, managed, with the aid of a thick stick, 
to exorcise an uneasy sprite which had a taste 
for mangoes, especially those growing in my 
friend’s compound. In this case the reputed 
ghost was found to occupy for the time being 
the earthly tabernacle of a neighbouring fakir. 

Bat to turn from the particular to the general. 
There is a belief that the spirit of a deceased 
person mil sometimes pay off old scores by 
haunting an enemy. This reprehensible practice 
is most common amongst deceased daughters-in- 
law, and, in order to prevent its occurrence, 
mothers-in-law who are conscious of having been 
overstrict will sow mustard-seed between the 
family mansion and the burning ghaut. The 
ghost, on its return journey, lingers to pluck 
the mustard flowers, and so is overtaken by the 
dawn, when it has to return whence it came. 

Another belief among Hindus is that for ten 
days after death the spirit of the deceased 
lingers in the house. An oil lamp is, therefore, 
kept burning, round which the ghost hovers like 
a moth, transmigrating, at the end of the ten 
days, into another body. 

In Goa it sometimes happens that stones are 
thrown by unseen hands on the roofs of houses 
occupied by native Christians. This affront 
must not be credited to mischievous Bhuts or 
boys. No! The stone-throwers are the souls 
of the departed faithful, who find that their 
exit’ from purgatory has been delayed by an 
insufficient expenditure on masses and alms on 
the part pf , their surviving friends. When the 
deficiency is made good, the stone-throwing 
ceases. 

To oonolude with a warning. Do not go after 
dark near a well or pond in which anyone hebS 
been drowned, as-Ae ghost of the deceased 
Jaaunts the place and may injure you—at least, 
so Hindus belie're. They think that women are 



Fehnmry 24, lOil. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


*6li 


sometimes obsessed by such spirits. HoAvever, 
it is well to know that shouting “ Rd,ni, Rim ! ” 
will drive away ghosts, and this precaution 
should be observed, especially on Tuesdays and 
Saturdays, when spectres have their evenings' 
out. Perhaps I may add one remark—not 
about ghosts exactly but about what Madame 
Blavatsky and her friends called “ astral pro¬ 
jections.” Sometimes, when a man is asleep, 
his astral projection goes out for an airing and 
occasionally gets thirsty. Then it repairs to 
an uncovered water-jar, and if the cover is 
put on suddenly the A.P. is shut in, to the 
inconvenience of its sleeping owner. 

^klAREIAGE. 

Perhaps something cheerful would be desirable 
after so gloomy a subject as ghosts. Let us, 
then, briefly consider ideas about marriage. 
Bachelors and spinsters should please take note. 

Anyone killing a frog will never get married. 
On the other hand, according to a picturesque 
Bengali fancy, if a butterfly enters and flits 
about a house there will' soon be a marriage in 
the family; and if the butterfly persists in 
hovering about any particular person, that 
person is destined for early connubial bliss. 
The following Hindu receipt for securing 
husbands wiU be of interest;—Let the aspiring 
spinster buy curds at a shop that,is about to 
close for the day, or let her look upon a bride¬ 
groom at a marriage ceremony, and then, 
turning her back upon him, go straight home. 
The result will be afl that can be desired. 

Perhaps one or two items from the marriage 
customs of other Indian people will be accept¬ 
able. A Parsi bride, when being adorned for 
the marriage ceremony, always stands with her 
face to the East, as the East is the lucky 
quarter because the sun rises there. Among the 
Mussulmans of Sindh the bride is seated on an 
overturned basket under which a hen and a 
brood of chickens have been placed. Then she 
rises and lifts up the basket, letting the chickens 
out. The number of chickens she can catch 
is the number of her future progeny. After 
this display of agility, she has to engage in a 
feat of strength by holding a date grasped in her 
fist. If the bridegroom with one hand can 
deprive her of the date he will rule in the married 
life to come, but if he fails he may expect, as 
the Scotch say, to be “Sair hadden doom’* 
When the bride goes to the bridegroom’s house 
for the first time her mother-in-law takes c^re 
. to secure good luck for the marriage by havmg 
the posts of the house-door smeared the 
, J^Jood, of. a V ^, purpois^^^»i;'^* 


swinging a black hen thrice round the bride’s 
head just before she enters the house. 

Magic. 

We must now be sufficiently braced up to 
tamper with the awesome subject of magic— 
i.e., witches and wizards, charms, spells and 
prophecies. I have a very clear recollection of 
one victim of witchcraft, whose acquaintance 
I made when inspecting the jail in the Guzerat 
State of Lharampur: The Raja, who was 
opposed to capital punishment, had sentenced 
him to imprisonment for life because he had 
killed his mother-in-law. The prisoner—he was 
a Bhil—explained to me that he had quarrelled 
with his mother-in-law, who was a witch, and she 
in revenge had bewitched his little boy, his only 
son, so that the child feU sick and died. The 
father’s repartee took the form of cracking the 
old woman’s skull with a wood-chopper. 

Indian wizards bring disease, and even death, 
on their enemies by making effigies of them, 
which they maltreat much as did the European 
sorcerers of the Middle Ages. The Hindu 
wizard shoots arrows into his effigy from a bow 
made of a bamboo,, which has been used to 
fasten down a corpse during its cremation. 

The Mohammedan practitioner, on the other 
band, makes his effigy out of grave mould and 
transfixes it with pegs to the accompaniment of 
passages from the Koran recited backwards. 
The effigy is then buried in a graveyard in the 
sure and certain hope of the speedy death of 
the original. Apparently, in these cases the 
effigy represents the “ other self ” of the victim, 
the idea of a double self being common to 
many races. 

The above may be called black magic. How¬ 
ever, white or behefi.cial magic is also well known 
in India. Hindus frequently call in sorcerers to 
deal with cases of hysteria, which they ascribe 
to demoniacal possession. The sorcerer’s modus 
opsrandi is briefly as follows. He begins by 
demanding presents for himself and the demon. 
Then he recites incantations, at the same time 
passing his hands over the patient and rubbing 
him with a mixture of oil and dust or water 
and dust. If this does not suffice he belabours 
the patient with a slipper or a broom, frequently 
with satisfactory results. It is claimed that 
other diseases besides hysteria can be cured 
by incantations and external applications, ‘but 
another method is to transfer the diseases fedm; 
the patent io soie^c^ else. This the 

by drawing cro^-lines^oii'a'i^^^'' 
■M'the same'tii»;rep^ring incanla&i>a^'':’'1^s' 
' over the,. 
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the patient by taking his diseases upon himself. 
Such a belief must add a new horror to life. 
Another less callous method of transferring an 
ailment—^in this case consumption—prescribes 
that the patient should swallow a piece of paper 
inscribed with a magic formula, written in 
Sanskrit for Hindus and extracted from the 
Koran for Mohammedans, and should then 
undress and bathe in the midst of a crop of 
sugar cane. The consumption will leave the 
patient and attack the crop in the form of 
blight. 

Goanese Cliristians believe that their local 
sorcerers can foretell the futme when frenzied 
by dancing wildly like the Madras devil-dancers. 
Sorcerers are also very useful in detecting 
witches. This they do either by throwing salt 
on the suspect, which benumbs her if she is 
guilty, or by requesting her to step over a 
ladder, which she cannot do if really a witch. 

These methods are much more humane 
than those in vogue in England in the days of. 
Kling James the First, when it was customary 
to throw the suspect into a deep pond. If she 
sank to the bottom and stopped there she was 
innocent—much to the consolation of her 
survi’^ng friends; but if she floated she was 
a witch, and was promptly taken out to be 
hangqid or burnt. 

Something may now. be said about charms 
and spells. Farsi cultivators protect their crops 
from vermin by placing in their fields charms 
written down by a priest after prayer and 
ablution. Hindu cultivators achieve the same 
end by putting amid their crops a magic square, 
of which the numbers total up to thirty-two 
whether ^ added perpendicularly or horizontally. 
I understand that in Burma, Was protect their 
crops by placing among them human heads cut 
off for the purpose, the idea being that the 
spirits of the deceased will warn off other sprites. 
With this may be compared the Indian idea 
that the spirit of his first victim sits on the 
head of a man-eating tiger and directs him 
where to go. 


- Goan^e Christians have a choice collection 
of charms for removing the evils caused by 
.witchcraft; The chief of these are :— 

1. Earth from saints* graves. 

2. Eelics of saints. 

3. Written prayers addressed to saints. 

4 Images of saints. 


^ Siey also have a picturesque belief that bars, 
i^Bs sprinkled with holy water are 


, ^^ »th^derbolts. 

SoAp of Mohammedan belief in 


the miraculous powers of 8yuds, dead and alive, 
may not be out of place. The spirit of a dead 
Syud is supposed at times to obsess living persons, 
and make the announcement in the Syud’s name 
that offerings should be made at his grave. 
I remember myself an instance that occurred 
over twenty years ago at Ahmedabacl, when a 
deceased Syud resented the decrease in the 
offerings at his shiine by growing in his grave 
(so the caretaker of the shrine informed the 
public). This underground growth necessitated 
the lengthening of his tomb above ground, and 
such was the elongation of the holy man that a 
public path was in danger of being blocked. 
At last the district magistrate had to address an 
injunction to the caretaker of the tomb, after 
which the deceased grew no more. 

On another occasion, when I was arranging 
a campaign against locusts in the Rohri district 
of Sindh, which borders on the Jaisulmir desert, 
an ancient zemindar told me we ought to have 
the aid of the Syud Hazrat Shah. I expressed 
myself pleased at the prospect of the Syud*s 
co-operation, but was informed that the worthy 
divine had sought the arms of the Houris long 
years before. However, it appeared that his 
practice had been to catch one of a swarm of 
locusts and ride off with it into the desert, 
whither the swarm followed him not to return. 
I may, in conclusion, mention a story current 
in the town of Rohri that some ^fifty years ago 
a certain holy Syud had rais^’ ifrom the dead 
the Bunnia who used to lend him money because 
the trader had left no son behind him to transact 
the Syud’s business. The Bnnnia, who had 
been recalled to life while being carried to the 
burning-ground returned home and obSgingly 
begat a son. As soon as the latter 
37ears of discretion, the father ''td' 

shuffle off the mortal coil .in 
was told me as strictly educated 

Hindu of the Amil caste, who saifl. his father 
had known all the parties in the case. 

The shrines of deceased Syuds are favonrite 
places for pilgrimage and votive offerings. Near 
Rohri is the shrine of the famous Saki Sarvar 
(Nur Jo Farwar, protector of light, ap ho is 
popularly called). His sjpecialiti is the cure of 
sore eyes. Hard by Ahmedabad is the shrine 
of the equally renowned Shah Alum. Often 
have I seen the railings round his tomb adorned 
with little locks of infants’ jbair, presented by 
happy mothers to lvhom the deceased saint had 
vouchsafed a son ip aiiswer to their prayers. 

In this respect*^India and the Emerald Isle 
are close akin. In the year 1909 I in 



373 


Wnwsr?/ 24, 1911. JOUBNAL OF THE BOYAL SOCIETY. OF AETS. 


Comity Louth a holy well overhung by a tree, 
the branches of which had been festooned with 
rags by pilgrims. To the best of my recollection 
St. Bridget was the patron saint of the locality. 

Now, it is easy to smile at such simple practices, 
but faith works wonders, as an instance of 
which let me quote an experience of my own. 

I had on one occasion to deal with a severe 
outbreak of cholera in East Khandesh. One 
village remained unscathed in a circle of others 
that were affected. On visiting this village I 
found it surrounded by a line of cotton yarn 
tied from tree to tree, and the Patel informed 
me that the villagers had taken the precaution 
at the outbreak of cholera in the neighbourhood 
of publicly expelling a Mang woman from the 
village bounds with beat of drum, after which 
they encircled the village with cotton yarn. In 
consequence cholera did not enter their precincts. 

Perhaps before leaving the subject of magic 
I may mention the Mohammedan custom of 
foretelling the future by consulting the King of 
the Djinns—called Kazirat. This is done by 
the operator hypnotising a young boy, after 
placing in his hand a betel-leaf smeared with 
lamp-black. The medium, looking on the 
lamp-black, answers the operator’s questions 
by telling him that he sees the King of the 
Djinns appear as in a mirror. The King, on 
being questioned, answers the questions put to 
him through the medium. 

Hindus foretell the future both by astrology 
and palmistry. I remember that a Hindu 
astrologer foretold a devastating earthquake 
in the spring of 1898, when I was at Surat. I 
happened to go out after black buck very early 
on the morning when the earthquake was due, 
and found the population of whole villages 
sleeping with their cattle in* the 'fields—old men 
and children, young men and maidens. They 
told me they thought their chances of escape 
from the earthquake were somewhat better in 
the open. Well they did escape, for the earth¬ 
quake never came off. On my chaf&ng a Hindu 
friend about this, he replied indignantly that 
the astrologer had been quite right—only the 
earthquake had happened in Persia, I have 
heard of. a Madras astrologer who acquired a 
competence by predicting the issue of cases 
tried by the local High Court. An instance in 
which a palmist successfully foretold the future 
occurred to my knowledge in the case of a lady 
who had lately settled down in a house nea^ 
Bombay, shortly after arriving from !l^gland. 
A Hindu palnnst informed h^ thaj^ would., 
presently give up the houi^ #©d 


She laughed at his apparent bad shot, as she 
had only just returned from home, and her 
husband had taken their house on a three years’ 
agreement. Yet in a month or two news of the 
illness of a relative recalled her to England, and 
shortly after her arrival in London she received 
a letter from her husband, telling her that there 
was a flaw in the agreement, of which the 
landlord had taken advantage to cancel his 
tenancy. 

Animals, Birds, Reptiles, Insects, and 
Trees. 

We may now pass from supernatural things 
to things natural, so far at least as they can be 
considered natural when viewed with the eye 
of superstition. I propose to treat of beasts, 
birds, reptiles, insects and trees. 

Anyone who has ever shot a tiger will remem¬ 
ber the precautions necessary to prevent the 
beaters from clipping the deceased's whiskers. 
The jungle tribes believe that a diet of clipped 
tigers’ whiskers will endow them with the 
courage and vigour of the jungle king, though, 
‘prima facie, the probable result would be in¬ 
digestion. The terror inspired by a man-eating 
tiger is naturally incr,ease4 by the, belief that 
.the.ghost of his first victim sits on his head and 
directs him where to go and what to avoid. 
Can any good come out of a panther ? Certainly. 
Panther’s fat is good for rheumatism, and the 
milk of a she-panther is a sovereign remedy for 
sore eyes. My authority for the former state¬ 
ment is the excellent Raja of Dharampur, whose 
jail I have already mentioned. I supplied 
him with panther’s fat at his own request, as 
advancing years were affecting his honourable 
bones with the aches that human flesh is heir to. 

I have myself seen beaters squeezing the mili?: 
from the dugs of a she-panther just shot by me, 
and catching it on leaves in order, as they 
informed me, to keep it as an eye lotion. A 
bear is notoriously an awkward customer to 
meet face to face on a jungle path. However, 
a shout will generally make him retreat. But 
shout before he growls because, in growling, he 
straightway becomes deaf. Hence the Mahratta 
proverb, ‘‘Aswalitsya adhi kink phodavi”— 
shout before the bear growls. This saying, is 
applied to quarrels^ ^ud suggests that the man 
who speaks first is generally believed—^in other 
words, it is hard to overtake a lie. ^ 

Indians >ill often choose a horse, not fo^^, to; 
feminize re^n .tot kas a i^oe 
because of ee^ain Jq^ky curls in his h^, ^ 
Madras,.to 
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callosities on a horse’s legs show the places where 
wings once grew. 

In olden days men warred against the gods, 
and tried to fly to heaven on winged steeds. 
The gods then took the precaution of clipping 
the horses’ wings. Can it be that this myth 
is a reminiscence of prehistoric aeroplanes ? 
Do not Avalk over the place where a donkey has 
lately roUed if you wish to avoid pains in your 
feet. Donkeys are not favourites in India. 
Their nostrils are slit in a vain attempt to soften 
the harshness of their bray. Naturally enough 
the donkey is supposed to bray because he 
catches sight of the devil. He is looked upon 
as unlucky^ because he is the steed of Sitala, 
goddess of small-pox. This lady’s favourite 
offering is a pig, which should be let loose in her 
honour by those who recover from small-pox, 
lest they suffer again. 

Hindu shrines are often built where milch- 
goats have let down their milk, which they are 
reported to do when they have discovered a 
holy place. Orthodox Hindus may (and do) 
hit cows with sticks, but consider it improper 
to kick them. Wlien they break bread they 
keep the first piece for a cow, the second 
for a dog, and the third for a crow. During 
epidemics an attempt is often made to free a 
village of the disease by garlanding a buffalo, 
putting a red caste-mark on his forehead, and 
driving him out of the village. Hindus believe 
that the stripes on the Indian squirrel are the 
marks of the Monkey King Hanuman’s thumb 
when he seized it to fill up the last gap in the 
bWge he built between India and Ceylon. This 
brings us naturally to the joyous monkey. This 
fascinating creature is the centre of various Hindu 
beliefs. Thus, he does not speak for fear he 
should be made to work. He is often kept in a 
stable to avert iU-luck from the horses, because, 
like the quail, he is an ill-luck conductor. You 
are in luck if you see him before breakfast, but 
you must not speak of him. 

Finally, it may interest the audience to know, 
that in Hindu opinion the English are descended 
from Hanmnan, the Monkey King. After all, 
Hanuman was a good lighter, and apparently a 
cheery soul, to judge from the red-leaded images 
^ him adorning every Deccan village.' 

Indkm Mohammedans-have their own beliefs 
about animals: For instance, they recognise 
the thumb-mark of their great Prophet on the 
ne«fk of ev^. welirbred Arab horse. They 
^ye an for the camel’s hump 

the mountain, into 
the: conveyed ,the body of 


Moses laid on the camel’s back—humpless 
before that day. 

Mohammedans have a poor opinion of dogs. 
A vessel from which a dog has drunk must be 
washed seven times to cleanse it. Angels will 
not enter a house where there is a dog. (Here 
it may be noted that Hindus believe that dogs 
can see spirits.) Mohammedans, again, have 
a quaint cure for hydrophobia. This consists 
in looking down seven wells. Finally, they 
assign places in Paradise to certain mammals, 
of which the following are the chief:— 

1. Moses’ camel. 

2. Abraham’s ram. 

3. Solomon’s ant (praised for industry). 

4. The Queen of Sheba’s parrot (renowned 
for eloquence). 

5. Jonah’s whale. 

6. And last, but not least, the golden calf 
worshipped by the erring children of Israel. 

To turn again to Hindu beliefs. The owl in 
the East as in the West is a foreboder of evil 
to come. But mark this: It is worse than 
useless to throw stones at it. For it picks up 
the stone and gradually rubs it do^vn to powder. 
As the stone wears away so the thrower falls 
into a decline, and -finally becomes dust to dust 
at the same time as his missile. The Indian 
crow is, of course, a ruffian of the deepest dye, 
and yet he has his uses. Pious Hindus annually 
offer rice balls to the spirits of their departed 
ancestors and these must be consumed by the 
crows to show that the offering has been 
accepted. It is this belief that put a stop to a 
crusade for the extermination of crows in Bombay 
City not many years ago. 

A parrot is a lucky bird to have in a house, 
perhaps because he is the steed of Kama, the 
Indian Cupid. Indian mothers will divide 
almonds between parrots and their small children 
in order that the latter may acquire the parrot’s 
fluency of speech. A quail is also a lucky pet, 
but for a different reason ; he attracts misfortune 
to himself r—is/ in fact, a sort of bad-liiok 
conductor. If a koil, or brain-fever bird, persists 
in emitting his excruciating song near your 
house you may expect the arrival of a relative. 
But if a pigeon builds in, your ill luck .mil 
come and your house will become deserted. 
However, if on a business journey you meet a 
kite with a white bill you may hope for success. 
If a spider falk on you, you will soon get new 
clothes,-but the touch of a lizard pollutes you. 
In Buiimay however, the image of a lizard is 
considered a: talibh^ agai danger. Should 
you kfll a emake burn te corpse, because he is 
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by caste a Brahmin. Snakes are considered the 
guardians of the village cattle. The cobra 
carries a precious jewel in his head which is an 
antidote to poison, and brings good luck, but 
it is hard to secure. The bis-cobra is supposed 
to be endowed with legs and a sting in its tail. 

I remember once being roused by a hurly- 
burly in my verandah at Jacobabad, and on 
going out to inquire was shown with pride a 
bis-cobra which my chuprassies had jointly 
succeeded in belabouring to death. They told 
me if it stung anyone the victim must run to 
the nearest water for which also the bis-cobra 
would make. Whoever lost the race would die. 
The reputed bis-cobra, however, turned out to 
be a thick-tailed stingless Hzard. The graceful 
pipal tree {Ficus religiosa), whose slender 
pointed leaves quiver in every passing breath of 
air, attracts to itself varying superstitions. 
Thus Buddhists believe that its nerves were 
upset by the tremendous scenes it witnessed 
when Gautama Buddha sat in its shade and 
endured temptation at Buddh-Gaya when the 
world was young, Hindus, on the other hand, 
imagine that the rustling of its leaves is caused 
by the whispering of spirits who sit aloft among 
its branches, the spirits of little Brahmin boys 
who died before they donned the sacred thread. 
Hence one should never tell secrets under a 
pipal tree for the spirits will overhear and 
repeat them. The banyan {Ficus indica) and 
the neem {Melia azadiraclita) are favourite 
haunts of Bhuts, and shoidd be avoided by 
ladies. 

MiSCEIIiANEOUS SUPEESTITIONS. 

Perhaps I may be allowed a few remarks about 
miscellaneous superstitions. It is a common 
belief that the foundations of large masonry 
works cannot be well and truly laid without a 
human' sacrifice, preferably the insertion of a 
human head, amid the building materials. 
There was a belief during the early days of the 
plague in Western India, also turning on human 
sacrifice, of which I had personal experience. 
It was thought that an ointment of human 
brains was required by Government to remove 
the stains from Queen Victoria’s statue in 
Bombay, which some ruffians had defiled at 
night. Hence much of the reluctance to go to 
the plague hospitals, where the Doctor Sahib 
lay in wait to poison patients and extract their 
fwains. Hence, too, the falling off in the att^- 
dance at schools In the backwoods of Surat, as 
I found on tour. 

In days of yore Goanese fi^ermen used 4^ 
, propitiate, the sea. at the b^npin^ of 


season by offering up human victims, but „in 
these less hardy times they rest content with 
cocks. On the day of Nareh Pornima, Hindus 
throw coco-nuts into the sea as an offering to 
the marine deities, and Brahmins bind amulets 
round fishermen’s arms to protect them against 
the perils of the deep. Two more Goanese 
beliefs may be mentioned. One is that if a 
crime has been committed and a number of 
persons are under suspicion, they should in turn 
place their hands on an iron pot in which a 
cock has been placed. The cock will crow when 
the guilty man puts his hand on the pot. 
Another is that the corpse of a murdered man 
will bleed if the murderer draws nigh. The 
same belief prevailed in Scotland, as narrated 
by Sir Walter Scott in “The Fair Maid of Perth.” 

To turn to less gruesome beliefs, Hindus 
think that to have a lucky day one should 
begin by looking on a lucky face, so they look 
at themselves in a mirror. They have a specific 
against seeing ghosts, which consists in sleeping 
with an almanac under one’s piUow. Then they 
have their own ideas about hygiene just as 
some of us have. Thus they think that drinking 
water immediately after eating bananas causes 
goitre. And eating ducks’ eggs causes 
rheumatism. Moreover, it is unlucky to eat 
any sort of egg when starting on a journey. 
Housewives will be glad to know that cock¬ 
roaches improve the sanitation of a house. If 
a Hindu husband dreams of a snake he is about 
to become a father. When the baby arrives in 
due course, the day after its birth pen and ink 
are kept near it so that Chitragupta, the God of 
Fortune, who will shortly pay a call, may have 
facilities for writing its fate on the child’s fore¬ 
head. Hindus have what may be called com¬ 
pensatory beliefs about drowning. Thus they 
think that anyone whose hair curls in a certain 
way is born to be drowned, but, on the other 
hand, that anyone who accidentally eats ants 
in sugar will escape drowning. So there is hope 
even for the curly-headed. But neither they 
nor any other man’should venture into a boat 
with a single woman. However, it is fair to 
add that the femme-sole is equally dangerous 
to one man or many. A Hindu thinks that 
three is an unlucky number, so never gives three 
presents to a friend He also believes that if 
he , hates his tongue when eating he is hei% 
abused, by someone. With this compare the 
European idea atout ear tingling. Shake^ae»© 
remarks that, “ pdbt <ioth often lose* 

tie inoautidus’ ieiider eoiihe' 
waiting for, he mB 
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number of moles on the debtor the number of 
debts the latter contracted in a previous state 
of existence. Hindus think it kindly to snap 
their fingers if anyone yawns in their presence, 
to prevent stray devils skipping down the 
yawner’s throat, just as they draw patterns 
before their doors at Divali to keep demons 
rom entering their houses. Again, they deem 
unlucky for a man to shave on his birthday. 
Similarly, an Irishman who shaves on Sunday 
runs the risk of toothache. Parsis, too, have 
their prejudices for they are averse from cutting 
their nails indoors, less they should thereby incur 
misfortune. 

This portion of the paper may be fittingly 
closed by a reference to Hindu ideas about 
celestial bodies and natural phenomena. The 
planet Mars has a disturbing influence on the 
earth, which tends to produce wars and other 
political disturbances. This tendency is at 
present intensified by the existing conjunction 
between Mars, Saturn, and Jupiter, to which is 
attributed also the spread of plague. The 
approach of HaUey’s Comet was thought to 
indicate impending famine and pestilenoe, and 
also, so a Hindu friend has lately informed me, 
danger to the House of Lords. A Sadu lately 
appeared before a (Calcutta police-magistrate 
asking that the dispenser of justice would order 
him to be sacrificed to the Goddess Kali so 
that the evil influence of the comet might bo 
averted from the Government and people of 
India. Sad to say, his public-spirited offer was 
declined. Saturn has an evil disposition, and 
win blight the prosperity of anyone who falls 
under its evil eye for seven years unless in the 
meantime he induces d Brahmin priest to 
interfere. This, of course, costs money. Venus, 
the universal.mischief-maker, is also an unlucky 
star, and the day of the week named after her, 
Shukrwar, Friday, is an unlucky day. Eclipses 
of the sun are due to the fact that the radiant 
orb is from time to time so shocked at human 
enormities that he hangs his head in sheer 
dependency. But eclipses of the moon occur 
because her ladyship is being dunned for debt 
by two supernatural ogres named Rahu and 
Ketm To hasten payment they threaten to 
swallow her, and to obviate her extinction the 
pous prayers and propitiate Mangs 

with presents, because Rahu. and Ketu are of 
the hfeng caste. After the eclipse is over, 
;; 4evout Hindus baHte and break their* earthen 
ic ^ ^ funa^ ^ Ckanets ^ and shooting 


arrows of welcome rain over the tliirsty land. 
Volcanic eruptions indicate the wrath of the 
God Shiva, the destroyer. Finally, earth¬ 
quakes occur because the great cobra, on which 
the earth rests, moves his head to manifest the 
displeasure of bis lord Vishnu, the preserver, at 
the misdeeds of men. 

Superstitions Common to India and 
Europe. 

And now I reach the last stage of our progress 
—^that of discussing the superstitions common 
to India and Europe. Take the custom of 
blessing a man when he sneezes. Indians say 
“ Live long ! ” Germans, “ Gesiindheit ” (good 
health to you), and Frenchmen, “A vos 
souhaits"^ (I %vish you well). This custom is 
said to be due to the fact that the first symptom 
of the Black Death of the Middle Ages was a 
fit of sneezing. Could that destroying epidemic 
have been a virulent form.of the modern “ ’flu ” ? 

Both Indians and Europeans draw omens from 
birds. Thus in France, if a stray bird enters a 
house the omen is good, and so in India the 
arrival of a stray pigeon brings luck. In both 
East and West the owFs hbot and the dog’s 
howl are sounds of ill-omen. Italy shares with 
India a belief in the evil eye, and the same 
belief underlies the ISnglish practice of throwing 
an old shoe after a newly-wedded couple. Again, 
in India a horseshoe is a safeguard against evil 
spirits, while in England to find an old horse-shoe 
brings good luck. On the other hand, it is very 
unlucky to break a mirror whether iu Europe 
or India. This belief is said to be due to the 
idea that injury is thereby caused to the 
‘‘ other self ” appearing in the glass. Various 
Indian jungle tribes believe that witches can 
transform themselves into animals,and the same 
belief used to prevail in Yorkshire and Devon. 
But the Indian witch prefers the splendid 
similitude of a tiger, while her British compeer 
was content with the humble form of hare 
or cat. In France the witch was supposed to 
assume the dreadful shape of the child-devouring 
were-wolf. Finally, comets are believed both 
in Asia and Europe to portend the death of 
royalty, 

Shakespeare himself wrote the lines— 

**When beggars die there are no comets seen. 

The heavens . themselves blaze forth the death 
of princes.” , 


port^ deatii of princes. 

Use 'how olJndra 'siiooting forth 


Thus the minds of men, especially untutored 
men, Eastern or Western, in many ways evince 
their common origmt when moved by deep-rooted 
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instincts and emotions. In tke words of the 
prince of poets— 

“ One touch of Nature makes the whole world 
kin.” _ 

[P.S.—^Mr. Gupta, in the course of the discussion 
that followed the reading of this paper, stated that he 
had never heard in Bengal of the superstition that 
Europeans had the evil eye or the belief that the 
English were descended from Hanuman, the Monkey 
King. I hesitated to dispute his authority myself, 
but I may say that after the proceedings had termi¬ 
nated a highly intelligent Bengali gentleman of 
my acquaintance informed me that he had heard 
of both these ideas in Bengal, and that they were 
prevalent among both Hindus and Mohammedans 
of that province.] 


DISCUSSION. 

The Ghaibman (Lord Lamington), in opening 
the discussion, said the Society was very much 
indebted to the author for his valuable com¬ 
pilation of the various superstitions prevalent in 
India. It did not do for people in this country 
to laugh or mock at other people’s superstitions, 
because he believed that in the very latest of 
the Atlantic greyhounds there was no state¬ 
room numbered 13, owing to the dislike of 
travellers to occupy berths designated by that 
particular number. The author had stated that 
the people of India who were supposed to possess 
the evil eye, and who were something in the 
nature of witches, were not to be judged by out¬ 
ward appearance. That was contrary to the feeling 
that used to exist in Europe, because all witches 
were supposed to be ugly, hideous, and, generally, 
hags; but Indian beliefs were rather more practical. 
Personally, he fancied more harm had been done in 
Europe by the good-looking witch than by any old 
hag that ever existed. The author had mentioned 
certain people whose spirit, when they went to 
sleep, was supposed to go out of the body and very 
often liked to go to a water-jar to get refreshment. 
Having travelled in New Guinea, he could remember 
when one of the party went to sleep in a boat, 
and for some reason it was required to wake him, 
none of the boat’s crew would venture to do so, 
because it was supposed that when a person was 
asleep the spirit left the body, and if the body 
was disturbed the possessor of that body would 
invariably die. The author had referred in the 
course of his paper to the superstition prevalent in 
some parts of India, that the foundations of large 
masonry works could not be well and trul^l laid 
without a human sacrifice. He had an example of 
that superstition when he had the honour of being 
^vernor of Bombay. It was the occasion of the 
‘■msit of the then Pnnoe and Princess of Wales 
to India, and their Royal Highnesset v^ere to 
lay the foundation-stone, of , the great , new 
docks which were to be builk He suggest^, that 
there shoulda g^therinf^ children 
. memorate the occasion, but his i&a Wi^ bV^borhe 


by the criticism that if any child happened to get 
lost, which might easily occur in such a large 
gathering, it would be said that that child had 
been taken to be imbedded in the masonry work 
of the great docks. The author had referred to the ■ 
question of earthquakes, and had stated that a 
prophecy made by someone of an earthquake taking 
place proved to be false. He remembered two 
years ago meeting a lady, whose veracity he had 
no reason to doubt, who stated she was so sensi¬ 
tive to changes in the atmosphere that she could 
always foretell an earthquake two or three days 
before it occurred. For instance, she was aware 
that the great earthquake in Messina would 
take place two or three days before it actually 
occurred, and when the occurrence took place she 
again had peculiar sensations or efiect upon her 
body which the shook or changes in the weather 
always brought about. There might, therefore, be 
something more in the statement of the prophet 
than Mr. Moore was disposed to credit him with. 
Superstition, from his point of view, was a very 
material form of religion. A few years ago a book 
called “Myths” was published, which dealt with 
superstitions amongst lihe Australian aborigines, 
and the purpose of the book was to show that 
belief in superstitions in default of' any real 
religion was of very great value indeed, that super¬ 
stitions tended to give a certain stability and a 
certain idea of morals amongst the people, and 
were not to be lightly pondenmed. It was naturally 
a very material belief—a belief that by something 
happening to the body, or some occurrence, or 
some manifestation to the senses, either evil 
would come or good would be brought about. 
True religion was the exact converse of that. True 
religion said that what was apparently material 
was immaterial, that the soul and the unseen were 
the matters of vital concern to all. At the same 
time, superstitions did no doubt inculcate a certain 
principle in people, although when they were 
carried to extremes they were distinctly hurtful— 
as, for instance, the custom of human sacrifice. 
With regard to the question of the credibility-of 
superstitions, he did not suppose anyone present 
really believed in them, but yet it was an extra¬ 
ordinary thing that, though people did not believe 
in them, the thing connected with the superstition 
very often did happen. Lockhart, in his “ Life of 
Scott,” mentioned how Mungo Park, when bidding 
farewell to some of his friends in this country for 
the last time, felt sure that he would never return, 
and surely enough he perished in Africa. There 
might be something in the proverb quoted in that 
hook, “ Freits attend those who heed them.” Belief 
in material superstitions seemed to be quite con¬ 
trary to the Highest ,idea of.Indian religion. , 

Sir Georgej Bibdwoou said:—As for criticism 
of Mr. LesUe Moore’s delightful pstper, He. had 
nothing but praise to dispeni^. Mr,-Leslie 
bad brought'befee them an immense mase 
T^and tehfaefery, almost 

a cohntiyi^’'tor the 
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greater part at first-liaud by himself, and had 
presented it to them in the simplest and clearest 
language, as if he had copied it all out from private 
letters, written by him in India to friends in 
England : and had read his paper with an ease 
and force of enunciation quite exceptional among 
those who usually dealt in public with such 
impracticable themes, thus adding greatly to the 
gratification of his distinguished audience that 
afternoon. Mr. Leslie Moore might indeed rest 
assured that the volume of the Journal of the 
Royal Society of Arts containing his most praise¬ 
worthy paper would always remain a locus classicus 
on its seductive, if limitless subject. 

For the rest, his own remarks would be directed 
primarily to the enforcement of the fact that Indian 
superstitions were not such a trackless wilder¬ 
ness of random beliefs, rites, customs, fairy tales, 
and often inexplicable “survivals,*^ as were the 
corresponding and, in origin, identical superstitions 
of Europe, wherever the evolution of the spiritual 
life of the people had been disturbed and checked 
by religious revolutions; but consisted of a body 
of systematised, and, for the most part, even after 
3,000 years, readily explainable, and, indeed, quite 
rational traditions and regulations, the binding 
authority of which is still unshaken in India— 
India of the Hindus—and, qonsequently, still 
plenipotent to quicken the vitality, and assure the 
stability of a unique, and as he (Sir G-eorge Bird- 
wood) trusted, ever irresolvable idiosyncratic 
civilisation, based on an hieratic social economy 
of the highest ethical elevation and beauty in its 
ideals, and in its realities of boundless beneficence 
and grace—the grace that begets grace [Xccpts xctpii' 

T*/CT6t]. 

“Superstitions,” albeit limited by the qualifi¬ 
cation “ Indian,” was, as Mr. Leslie Moore acknow¬ 
ledged in opening his paper, too comprehensive a 
title for it; for superstition is the natural attitude, 
in fear, and awe, and reverence, and adoration, of 
finite man, before, to him, through his five senses 
alone, the unknown and unknowable Infinite; and 
includes all religions,* their dogmas, rituals, rules 
of conduct, etc.; all, from the most debased to 
the most exalted, being, in their time and place, 
equally reasonable and well-founded, and right- 
worthy, and obligatory; and essentially one and the 
same religion,—and of one and the same man; in 
accordance with the natural law of absolute unity 
iUi and throughout exhaustless and incalculahle 
diversity. Even in restricting himself to “Indian 
Superstitions,” Mr. Leslie Moore had not attempted 
to enlarge on any but the most ubiquitous, and 
conspicuous, and popular of them, such as Omens, 
the Evil Eye, Spirits, Mai^riage Usages, and Magic. 
He (Sir Oeorge Birdwood) would confine his 
observations entirely to omens, and in the 


' * €teero,I?at, Beor. xlii.,defines superstition as, “a vain 

Sear ctf the goisj** aad iailgkm, “ a pious adoration of them. 
fear has.be^ mw to bring us, step by step, 

tbcBreator; in its perfected 
' ^even Of' the ■ brute 

Banduism 1 



narrowest, practical application of the word omen; 
difldcult as it is to discriminate, theoretically, 
between omens,' and divination, vaticination, and 
prophecy. 

The etymology of the word omen is now regarded 
as uncertain, and indeed, undeterminable; and 
although himself convinced that it sprang from a 
root in common with the Greek “a bird,” 

and an omen,” and again oIcdvos, “ a solitary 
[flying] bird,” such as the eagle and vulture, and 
“ an omen,” and that it therefore referred originally 
to omens derived from the observation of birds, he 
would nevertheless use the word, in the present 
connection, only in its now largely-extended mean¬ 
ing, as generioally including every recoguised 
species of omen for the disclosure of future fates 
of good and evil,* viz.: (1) Auspices, or presages 
[c/. sagacious], portents, ostents, monstra f or 
“warnings,” etc., from the “inspection” of the 
flight and feeding of “ birds.” (2) Aruspices, i.e., 
Haruspices, or foresights, forebodings, etc., from the 
“inspection” of the “entrails” [hiraj “empty 
gut,” cf Sanskrit, hira, “intestines”] of “birds” 
[and other “victims,” haruga^ from harviga^ or 
arviga^ meaning Jipstis'] sacrificed for the purpose. 
(3) Auguries [avis, “ a bird,” and garrire, to 
chatter, etc., compare “gargle,” Night-Jar, and 
Jay], or prodigies, wonders, foretold by the chatter, 
cry, and song notes, and singing of birds, etc. 
And (4) Oracles, or pre-“ dictions,” announced, 

' usually in response to inquiries, by the gods; 
including the forecasting of future events by the 
drawing of lots [sors, sor^is], turning to passages 
in books opened off-hand [“ Sortes Homerioae,” 


* As to the original meanings — which 1 have above 
attempted clearly to bring out—of these ceonologlcai words, 
one etymology of “omen” goes back to the hypothetical 
Aryan root av; found in the Sanskrit avi, “ observing,” and 
ams, “favouring" ; the Greekand aSs, “the ear” [also 
aWQijTtKos, “ sensitive ”]; the Latin Am, “ Hail 1 ” ams, a 
“grandfather,” auris, “theear,” osmenov omen ,for am-men, 
“ a thing heard ” ; and the English [Norman] “ Oyez! ” 
audacious, and scout, words all referring to listening, and 
[Boer] “ Oom,” or Old-Man, in a reverential sense, as in “ Oom 
Paul.” On the other hand, the passages in Varro are quoted:— 
“ omen velut oremen” and ore primum datum est 

osmen dictum'* Hence Skeat says, some connect it with os, 
“ the mouth,” others with auris, “ the ear.” The words “ aus¬ 
pices ” and “ angaries ” are referred to the hypothetical Aryan 
roots va and w’, appearing in the Sanskrit vaga, “ wind,” 
Vayu, “ Wind God,” vara, “ tail for fanning, as the yak’s, 
and peacock’s, and “ bird”; the Greek otwwds [which I 
take to be cognate with “ omen ”]; the Latin vagabundits, 
“a vagabond,” vage, “sparsely,” “vaguely,” “far and wide,” 
ventus, “ wind,” vamus, “ a winnowing fan,” avis, “ a bird,” 
auspicium, divination from the flight of birds, and augwium, 
from the sound of birds ; [and the English wind, winnow, 
winter, wither]. “ Oracle ” goes back to the Latin os, oris, 
“ the mouth,” as possih’y, as will have been seen above, 
does “ omen,” from which we get the Latin orare, to pray, 
adorare, to pray to, and orator, “ an eloquent speaker.” In 
any ceonolc^eal association, there is no word derived from 
the Greek bpvts; but its root is considered to appear in the 
Latin vdmm, "the elm,” oiniw, “the alder,” and omus, 
** the mountain ash,”,and the English [Scotch] "rowan-tree,” 
or said **mbuntaln^iE^” and in "ornithology,” 
fCioei^), , Bivim xMi.5^:^p,—omens ar^ distinguished as 
“ oatenta, portents^ monkra, prodigia,” because “ oatendunt, 

. portendunt, moinstrantj .prmdi^ 
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“ SS. Bibliose,”* “ SS. Virgilian86,”t etc.], and the 
calculating of nativities from the rising of the 

Sidus Natalitium ” by astrologers. 

In India, omens thus discriminated and classed 
area division of the saoro-sanct science of Jyotisha^ 
or Astronomy; so called from Jyoti, “the Shining,” 
one of the epithets of the Lord Siva; and every 
Hindu who aspires to a redeeming mastery of “ the 
four Vedas,” or Books-of-Sacred-“ Knowledge ” 
[c/. “ wisdom,” “ wit,” “ witch,” etc., and the Greek 
“an image,” idea, “idea,” and Latin 
visus, “vision,” and videre, “to see”] has con¬ 
currently to study “ the six Vidangas,” or “ Bodies ” 
supplementary-to-the-“ Vedas ”; of which “ Astro¬ 
nomy ” is the most widely known, including, as it 
does, mathematics, astrology, horoscopes, omens, 
and palmistry. Every Hindu village has its here¬ 
ditary Jyotishi, Joshi, or Astrologer and Diviner, 
and, indeed, its general guide, philosopher, and 
friend: who each successive year writes up the 
Kalendar [Panchanga, “the Five Bodies,” i.e,, 

“ topics ” of the lunar, and the solar days, the lunar 
asterisms, the division of the lunar daySj and 
the transits and conjunctions of the planets] 
by which all religious festivals and other solennial 
observances are fixed, and aU agricultural operations 
regulated, and wedding-days are arranged, and 
nativities cast, and fortunes foretold, and omens in 
general are interpreted. He combines in himself 
the Roman Astrologus, Mathematicus, Geneth- 
liacus, Horoscopus, and Auspex Nuptiarum, Harus- 
pex, and Augur. In a word, he is the village Oracle; 
and delightful good company, with his hid treasure 
of priceless ancientries, for every distinguished 
stranger passing his time-worn way, if but he 
can speak your language, or you his. In view of 
the ignorant detraction of him, and his tribe, by 
the more illiterate class of our Protestant mis¬ 
sionaries in India,—thinking of the dictum of 
Julius Hare, “The Christian is God Almighty’s 
Gentleman,” he (Sir George Bird wood) always 
read it, “The Gentleman is God Almighty’s 
Christian ”; a version, after all, nearer to the 
original line in “ Absolom and Achitophel,” “ His 
tribe were God Almighty’s Gentlemen.” Of course 
his sacred office, that rightly can be held only by 
one of “ the twice-born castes,” lends itself to charla¬ 
tanry and roguery of every degree; and therefore 
its incumbents are expressly forbidden to interpret 
omens, as they are also forbidden to teach the 
, ShastraSi “ Vedangas,” and Vedas, for a fee; while 
those who do so, and those not of the four “ twice- 
born castes” who usurp the office, are numbered 
with informers, horse-trainers, dog-fanciers, teachers 
of fencing, etc., and are universally despised, just 
as by the Romans was “ the starveling Greek ” of 

* ■Tlie' Maihkc^ of tbe Jews, according to Sir K.' P. Jodrell’s 
“ Illnskations of Euripides.’’ 

t Charles I,, to some conjttttcfcare of Ms trouble, 
to his Virgil, it at .^neid^iv. h. 615 ei to 

*the doat^ f|«ious 'uurs.^ bf her, fij^ttv^' 
read, to 'his o#n aid"'' 


their high day [Juvenal III,] who played the part 
at once of— 

. Grammarian, painter, augur, rhetorician 
Rope dancer, conjuror, fiddler, and physician. 

Strictly speaking, the regular, hierarchical 
Jyotishi or Joshi should be a Brahman; and in 
Hindustan is generally a Brahman, but in the 
Dakhan he is almost everywhere a Sudra. The 
great book in the Djikhan on Auspices and 
Auguries is the Pa?icha-Pak$ha-Shastra,^ or 
“ Five-Birds-Cauon,” that is, “ Rule of Divination, 
by the Cook, the Crow, the Kite, the chahora 
or “ Indian Cuckoo,” and the Peacock, and, 
in practice, any other “ kenspeckle ” bird: 
and it is interesting to note that among the 
Romans the principal birds that gave omens 
by singing [osci?ies] were the raven [Apollo], 
the owl [Minerva], the crow, and the cock, and 
by flight [alites, or prcBpet^es], the eagle [Jupiter], 
vulture, hawk, screech-owl, osprey, and buzzard 
[of. Statius, “ The Thebaid,” iii. 602 et seg,: Cicero, 
Divin. liii.:—“ Turn hie, turn illuc volent alites; 
turn a dextra, turn a sinistra parte canant oscines 
also the footnotes by J. Tollius, in Blaev’s edition 
of Ausonius, Amsterdam, 1671, pages 489-90, on the 
line in “ Technopmgmon ” :—“Quadrupes oscini- 
hus quis jungitur auspioiis ?—Mus.”]. But having 
been very much preoccupied while in India as Hono¬ 
rary Secretary to the Agri-Horticultural Society of 
Western India, in laying out the Victoria Gardens in 
Bombaj, and carrying out their agricultural experi¬ 
ments at Poona, his (Sir George Birdwood’s) greater 
interest while so engaged was in the oeonology of 
Indian plants. There is no Indian canonical 
Shastra, or Book-of-“ Instruction,” on arboreal and 
floral omens; hut in the works on astronomy, or 
Jyotisha, attributed to Varauha Mihiram, the one 
of “ The Nine Gems of the Court of King Vikrama- 
dilya ” who is credited with the statement that ■ 
“sun-spots are ominous of imminent famine,” 
numbers of omens from plants are given. He 
{Sir George Birdwood) had never seen any of this 
mythical Varauha Mihiram’s writings, such as 
the Brihat Samhita [“Treatise” on the planet 
“ Jupiter”], and the Brihaj Jataka [“ Treatise on 
Nativities ”], but many of its omens became known 
to him through Dr. Bhau Daji and the Rao Sahib 
Yishvanath Narayan Mandlik, and the Hindu 
Superintendents [Karh^xris'] of the Bombay and 
Poona Gardens; and nearly all of them relating ' 
to plants were in this formIf snob and such a 
“ kenspeckle ” wild plant were at any time in such 
and such a condition, such and such would be the 
following fate of the crop, tree, or flowenng plant . 
in which you were'- Interested, For example:—- 
“If bent grass flowers, there‘"willbe a great-crop 
of sugar-cane.” Others were of wider scope, 

* Hot 'to be the 

oentory, 

VM^wto Sarmaii;, bat ,erigiaal}y^ ^ to 

" it toss 

- We l?!E|bW # 
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the following illustrations:—‘*If the ChampaJca 
flowers well, every crop wijl do weU ” :—“ If 
the ‘ Mango ’ fruits prolifloally, every one will 
prosper “ If the Wood-apple flowers, there will 
be storms about ” :—** If the Marking-nut flourishes, 
there will be fear in men’s hearts of evil to come ” : 
—‘‘ If the Catechu spreads itself out and blossoms 
abundantly, there will be famine in the land.” :—. 
“ If the Barringtonia speciosa richly blooms, plague 
and pestilence will follow ” :—“ If the Blue Lotus 
flowers, the country will be invaded by a foreign 
army.” Obviously such omens are not idle and 
vain mystifications, or again, arbitrary survivals,” 
and gradually he (Sir George Birdwood) became 
convinced that they were founded on an over¬ 
whelming induction of facts, observed with un¬ 
tiring solicitude, albeit imperfectly observed,— 
judged by our present scientific standards of 
research, — and from generation to generation, 
and century after century, through at least three 
millenniums; and that they were just as honest in 
intention, and true in inspiration, as the forecasts 
of solar and lunar eclipses, and planetary occulta- 
tions, and the dread visitations of comets. He 
(Sir George Birdwood) would not say this of the, 
following plant omen:—“ If the Sarsaparilla 
flowers well,—dancing-girls will have a fine high 
time of it.” But at least this may be said of all 
widespread and enduring omens of the sort, that, 
although they have outlived their original signifi¬ 
cance, and become useless for all the practical 
purposes of a work-a-day world, and apparently 
unmeaning “survivals,” the observance of them 
is still of advantage,—^in the promotion of the 
continuity of folk-lore, and folk-culture, and of 
that reverence for the past which is the ground¬ 
work of all culture, and above all, as “ means of 
grace” in the evolution of spiritual-mindedness, 
among the peoples who from the darkmost 
abysm of the past, have grown up with them 
into the wider spread, and, we will hope, brighter 
and happier light of the present-day world. 

Mr. Leslie Moore has well shown how closely 
the omens of the Hindus resemble those of other 
races,—^not only of the Japethic or Aryan race,, 
but of the Semitic and Hamitic. The truth is, 
that the most notable of them have come down to 
us from millenmums before the division of the once 
universal, so-called Scythian, race, orNoachians of 
' the Old World, into Semites, Hamites, and Aryans. 
Sneezing has always been regarded as. a strong 
omen, and, in the main, for good. The Bible is 
full of. reference and allusions to astrologers, 
oharmers, diviners, exorcists, magicians, sorcerers, 
soothsayers, oracles,* but aU through it, including 
^ the Apocrypha, no one sneezes. In the “ Odyssey,” 
xvii. Ml-5, we read how Penelope, at fi.rst 
doubting the story of the return of Ulysses, 

. di^ised as a beggar, on Telemachus at the 
of it giving' “a great sneeze,” regarded 
jr as a eonfirmaUon of its truth, and instantly cried 
exultantly:—Ooia®,, call in • the stranger, 

means, “Tbe Word of 
in^lirlably the ^osaio 


that not one he spared* of the suitors to be 
slaughtered.” Aristophanes in “The Progs”—on 
.Eacus crying out to Bacchus:—“Assuredly I 
struck you,” makes Bacchus reply:—“Then why 
did I not sneeze?” And in “The Birds”—we 
read:—“With you a word is ‘a bird,’ and you 
call a sneeze ‘ a bird,’ a sudden meeting * a bird,’ 
a servant * a bird,’ an ass ‘ a bird ’ ” [i.e., they were 
each one an omen, or tiovis —as in Latin are avis 
and ales]. Theocritus, viii., has:—“ On Simichidas 
the Loves have sneezed” ; and, xviii.,—^the “ Epi- 
thalamium of Helen”:—“0 happy bridegroom^ 
some benignant spirit sneezed on thee a blessing.” 
Catullus, xlv., on Acme and Septimus, records:— 

“ Love who at first had regarded him [disdainfully] 
from, the left, now sneezed approvingly from the 
right”: and similarly sealed Acme’s passion for 
Septimus with another “sneeze from the right.” 
Propertius, ii. 3, asks:—“ In thy new born days, 
my life, did Love sneeze, sharp and clear, a 
favouring omen ? ”;— 

“Aridus argutum sternuit omen Amor?” 

Pliny, ii. 40 (40) tells us that at the rising of 
the Dog Star, the Egyptian Oryx stands facing 
it, steadfastly sneezing at it, as if worshipping it. 
Again, xxviii. 6 (2) he asks:—“Why when one 
sneezes do we salute him? an attention the 
Emperor Tiberius Ccesar, the most dismal, of men, 
invariably exacted from those about him.” That 
is quite a Gilbertian “scena”! The Greek salu¬ 
tations were “ “ ZeD, (rwo-o*^!” [Ausonius, 

“Griphus,” p. 455], “Deus te adjuvot” was 
the Latin one of Mediseval Europe; the German 
Mr, Leslie Moore has given us; and we all 
knew the English:—“God bless you.” Indian 
ceonology is full of sneezing; and a common 
saying among Hindus, when anyone suddenly, 
and for no apparent reason, changes his mind, 
is:—“Did a fly sneeze?” It is worthy of 
being naturalised'in Europe, if, indeed, it is not 
already domiciled there somewhere. Also it is .a 
great social art among Indians to convert a bad 
into a good omen, after the manner of Julius 
Caesar, of whom Suetonius [59] tells us that 
stumbling—a direful portent—on the seashore, 
when landing with his invading army at Adru- 
metum, he at once kissed the ground, and, at 
the same time gathering up a handful of the soil, 
exclaimed triumphantly as he arose to his feet:— 
“ Thus I take prize of Thee, 0 Afrioi I ” 

The close relationship of the omens of the 
Greeks and Romans to those of the ,Hindus 
is, of course, due not only to the prehistoric 
connection between them before they migrated 
from their original home—somewhere about the 
Caspian Sea—^Westward and Eastward, respec¬ 
tively, but to the mterchange of omens among them, 
after they had beoonie separate, and great, and re¬ 
nowned nationalities, with differentiated languages, 
literatures, arts, religions; an interchange 
that had grown , so Intimate by the perflod of tha 
Osesars, that Armeniius, Babyloniu^, Ooiha^^us, 
Ohaldseus and Indus, were then Roman synonyms 
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for astrologus, auspex, augur^ Jiaruspex, etc.; 
and, as lie (Sir G-eorge Birdwood) had often said 
before, the glory of the reign of Augustus Osesar 
and his immediate predecessor and successors, 
that was above all the glory of Cicero and 
Virgil, and Horace, and Ovid, and Pliny, etc., 
became reflected throughout India by the still vivid 
and vitalising legend of “ The Nine Gems of the 
Court of King Vikramadilya.” And some day it 
will be demonstrated that the legendary Varauha 
Mihiram, of whom he had already spoken was, in 
the flesh, none other than his own first and last 
official and journalistic inspiration and despair, 
the Elder Pliny,—amalgamed, in diminishing 
proportions, with Oicero, the philosophical Augur, 
and Claudius Ptolemy the Geographer, and 
Astronomer, and Aratus, the Laureate of the 
Heavens:— 

“ In restless Gyres about the Arctic Pole.” 

Mr. K. G. Gupta, O.S.I., said he could not 
understand how it was that an Indian had been 
asked to speak, unless it were- a cunning device "of 
the Secretary to present before the audience a live 
specimen of that unfortunate people called Hindus, 
who had been credited with the long* catalogue of 
superstitions with which the author had regaled 
them. He wished the author had placed some 
limitation upon the word Hindu, because he 
evidently referred to what he had learned in his 
experience in Bombay. Many of the observations 
which were made with regard to the Hindus 
generally did not apply, at any rate, to Bengal 
from which he (the speaker) came. He would 
take only two examples to prove that. The first 
was when the author said that the European was 
credited with the evil eye. Personally he had 
never heard of it in Bengal, where he was born 
and brought up, and lived for many years. But 
there might be a reason for having that belief in 
some places because of the difference in the 
customs of England and India. All those who 
had been in India knew that Indian mothers did 
not like their children to be praised in any way; 
they did not like them to be called plump, sweet 
or healthy. But in this country the custom was 
just the reverse. If anyone wished to please a 
mother, he could not do better than bestow com¬ 
mendations on the child. It might have happened 
that in India some English lady, not knowing the 
Indian custom, might have spoken well of the 
children of her hostess, and the hostess had taken 
the compliment in a different light. It was quite 
possible that, by a strange coincidence, some 
harm had befallen the children, so that one 
could easily understand how a European would be 
credited with the evil eye, „ In the second place, he 
had never heard the suggestion made previously 
that an Englishman was regarded as a descendant 
of Hanuman. Having regard to the extreme eriergy 
of the average Englishman, his agility in the tennis- 
court, or cricket-field, or in tl^lbaH-room, it was 
possible that in some, parts, India he,ri^Mho 
considered as being^desp^nded from, the , In; 


that connection they were on very solid ground,, 
because, according to the most approved theory, 
they were all descended from apes, and he, there¬ 
fore, thought the Hindu gave the Englishman very 
great credit, because he did not regard him as a 
descendant from an ordinary ape, but from Hanu¬ 
man, the Lord of Monkeys. Hanuman was. the 
ally and friend of .Rama, one of the great Indian 
deities; he assisted Rama in civilising and Aryan- 
ising Ceylon, and he was a loyal, thoroughly good 
and kind ape. He was so loyal that when his loyalty 
was once questioned he tore open his breast for 
everybody to see that on his heart was written the 
name of his friend and patron Rama. If they 
had to admit that they were descended from 
apes, surely the best thing that could possibly 
happen was to be descended from the best of 
the apes, so that there was nothing discreditable 
about it at all. Coming to the question of 
superstitions, what were superstitions? Hid not. 
they represent the exercise of that faculty which 
had brought all human knowledge, i.e., the 
inductive faculty? All the highest achievements 
of science were due to that process. Superstition 
was an inference drawn from one or two 
coincidences. It was faulty in that sense, but it 
was the result of the same process. It could easily 
be imagined that, in the early days of humanity, 
when a hunter started out in the morning to find 
food for the day, he saw a jackal on his left-hand 
side, and that on that day he was unsuccessful. 
The next day when he started out the jackal was 
not there, and then he was successful. On the 
third day, unfortunately, the jackal happened to 
be there, and again he met with failure. Naturally 
he would go home and think that the jackal on his 
left-hand side must have had something to do with 
his non-success. He would tell that to his friends and 
relations, and so the superstition would gradually 
get abroad. Probably some other men would have 
the same experience too, and it would be regarded 
as a fact inductively proved. There was the jackal, 
and there was the want of success on three or four 
or five occasions; therefore their relation as cause 
and effect must be a fact- That instance of in¬ 
ductive reasoning was no doubt faulty, but once 
the superstition was well established those who 
believed in it did not take heed of the want of 
proof in other oases, but only took note of those 
cases where the coincidence happened. It was due 
to the inductive process hastily carried out and the 
naturally innate conservatism of the human mirid, 
that superstitions had gradually grown up and 
spread. And, after all, what was true to-day might 
^ superstition in the near future. For instance, 
in the highest principles of science, what people ' 
believed tp. be perfectly true to-day, fifty years, 
hence would probably be callal superstitions. 
knowledge progressed, the theories which were ? ; 
to be absolutely proved at the present time 
in a‘ generation or two be regarded as qmt4 \ 

■ .stitious. The ^yord superstition <fid np4 
ve?cy -far.' called, superstifem ^ 

dlffer^t stages of 
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peoiJle grew in intelligence they left superstitions 
behind. They had done their work for the day, 
and they were doing their work now for different 
stages of society. All people were not on the 
same level of culture, enlightenment and educa¬ 
tion. Those who were still children could not 
be ' taken straight away to the university and 
given the highest education. Similarly, human 
beings who had not yet advanced forward liked 
to play with what more cultured people 
regarded as superstitions, although they would 
gradually overcome them as education advanced 
and enlightenment grew. It was not right to 
laugh at superstitions, because they were doing 
their work for the time, and they would be 
gradually discarded as any particular class of 
people or race advanced in enlightenment. In 
that way he thought superstitions had their uses. 
The particular superstitions to which the author 
had referred did not, he thought, have very much 
to do with religion ; they related to actual experi¬ 
ences in life, and had not so much to do with the 
spiritual side of life and what would happen here¬ 
after. That was another kind of superstition with 
which he did nob think the author had dealt. 

Air. M. Longwoeth Dames said his own ex¬ 
perience in India had been in an entirely different 
part from that dealt with by the author, namely, 
on the North-West Frontier. As most of those 
present knew, beliefs varied in different parts of 
India, hut there was often quite as much in 
common between the beliefs of a country as there 
was between the beliefs of entirely different 
countries. Many of the superstitions to which 
the author had referred could be paralleled just as 
well in Europe or other parts of the world. He 
called to memory a belief which was held about 
the Bhuts on the North-West Frontier. There 
■vyas a place not far from his house which was 
believed to be haunted by a Bhut, and which it 
was dangerous to pass by at night. A man went 
past it one night and was then, found to have a 
hump on his back, the statement being made that 
the Bhut had jumped on his back and stopped 
there. There was also an Irish story of a man who 
passed a haunted castle, when the Phuca sprang 
on his back and stopped there, and he became a 
hunchback. The author had referred to the super¬ 
stition of eating the earth from saints* graves. He 
came across a similar case in Ireland, in Kmg*s 
County, where the people of the district visited a 
priest’s tomb and were gradually eating all the earth 
from that tomb. He remembered also a particular 
kind of omen that existed ^ong the Baluchis on the 
Norfel3:-West Frontier, According to the Baluchis it 
was a very unlucky thing'to see a particular bird, 
; a'sort of shrike, on one^s left-hand side on starting 
a journey. Should suoh a bird be seen it was 
^ i necessary for the trav€dlers to go back and make a 
fre^ stet. But if the party happened to be going 
out shooting |t ^asr-a favourable omen to see the 
the-hit-M^#sS^%‘'beoause it meant blood, 
t^e proceed. ■ He remem¬ 


bered once receiving an ofiaoial report from the 
local police officer in the district he was admini¬ 
stering saying that a widow and her family, who 
did the scavenging for a small bungalow in the 
district, had been driven out of their house by a 
Djinn. His orders being requested on the subject, 
he told the ofS.cer to provide another house for the 
widow and her family for the time being. When 
he visited the place he heard the statement of the 
widow and of the surviving children, one of the 
children having already been killed by the Djinn, 
while the others were perpetually frightened out of 
their lives. They lived under a small stunted tree, 
the hut being almost under the boughs of the tree. 
The children used to play under it, but whenever 
the mother was away the Djinn used suddenly to 
spring out and dreadfully frighten them. He 
(Mr. Dames) proposed to cut down the tree,, in 
order to remove the Djinn, but his proposition 
created the utmost consternation, because the 
people said the Djinn would take a frightful 
revenge. Accordingly the house remained un¬ 
occupied, and a separate house had to be 
provided for the widow and her children. 
Another cujious belief in that part of the 
country was that the Djinn sometimes took the 
appearance of devils seen travelling across the 
plains in hot weather. As a rule Mohammedans 
believed they were the souls of unbelievers, 
especially Hindus, who were compelled to live a 
wandering life as they had never accepted a proper 
faith. Personally he had seen ten or a dozen 
columns of dust and sand crossing the plain at the 
same time, and they certainly had a very ghostly 
appearance. 

Mr. K. Vyasa Rao said he had always tried to 
look at Indian superstitions from the point of view 
of the outsider. It struck him that Indian super¬ 
stitions had in them a basis quite different from 
the basis of superstitions that existed in other 
countries. One very interesting superstition which 
the author had not mentioned was that in regard 
to pollution. When a death occurred in a Hindu 
household the members of that household, even 
though some of the relations might be living 
hundreds of miles away, had to observe pollution 
for ten days. That rule was nowadays seen in 
the wholesome principle of segregation, because 
during the time of pollution no member of the 
household was permitted to enter a house, or 
to be in any sort of social communion with the 
members of that house. When the plague 
occurred in Bombay and other places in India, 
the principle of segregation was earned out in 
exactly the same way, but that principle of segre¬ 
gation had been thought of and adopted centuries 
ago in India. Another great superstition to which 
the author had referred was in regard to the 
occurrence of an ^lipse, it being thought that the 
eclipse of the sua^ .fnd the moon was due to two 
snakes or serpents, f"Whenever an eclipse took place 
Hindus were compelled to go out of their houses 
to the rivers and tanks and have a bath, just at 
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the time the eclipse began and concluded. It one , morning, and seeing a woman 'there selling 


would be found that two thousand years ago Indian 
astronomers were so well acquainted with astrono¬ 
mical matters that they were able to fix the time 
and place of an eclipse, and nevertheless by the 
side of such great scientific ability there was such 
a silly superstition, in which people believed, as that 
two snakes came and swallowed the sun and the 
moon at the time of an eclipse, and that they 
must, therefore, go and have a bath. The reason 
that the people had a bath at the time was that 
they feared during the eclipse there might be 
some seismic disturbance, and that it would be 
a precautionary measure on their part to leave the 
house and be in the open at the time. Another 
superstition to which the author had not referred 
was the wonderful power certain Indians possessed 
in the art of curing snake bites and scorpion stings. 
If a man was stung in the ankle the poison 
gradually ascended his body; but as soon as the 
poison-curer began to pour out his incantations, 
the poison in the armpit began to descend and go 
slowly down until it came to the actual spot where 
the original sting was, and then it disappeared 
altogether from the place of the sting. That was 
done even at the present day, and no scientist or 
psychologist had been able to explain the wonder 
of it, or how it was possible that a man, simply by 
means of incantations, was able to get rid of poison. 
in another man’s body and altogether relieve 
him of illness. Under the name of superstition 
there were sterling gems of the purest ray which 
would lead to a better appreciation of spiritual 
beliefs. 

Sir Abundel T. Arundel, K.O.S.I., in pro¬ 
posing a hearty vote of thanks to the author for 
his interesting and instructive paper, said he 
thought Mr. Gupta’s contribution was one of 
extreme value, as it endeavoured to get at the 
underlying principles of the superstitions to which 
reference had been made. He wished to be allowed 
to refer to one curious experience in regard to 
the superstition that existed as to the killing 
of human victims for placing in the foundations 
of bridges, to which the Chairman had referred. 
Near the place where he was Collector, a large 
bridge was being built across the River Kistna. 
There was a great dam across the river, and a 
broad canal, which severed the town from a 
large stretch of land between the canal and the 
river. Rumours had been going about in the 
town, for some time past, that sacrifices were to 
be ofiered. It was even rumoured, that the 
engineer-in-chief, Mr. Spring, had had a letter 
from the .late Queen Yictoria mentioning the 
number of babies who were to be put in the 
foundations of the bridge. In the tract- between 
the canal and the river there was a large colony 
of Punjabis, who had been iiAported sp^iaUy by 
Mr. Spring to carry on the werk„4nd a number of 
those Punjabis used to go over a narrow W^e, , 
leading across the canal, inM^^'the ,bazEte, i»d''Wy 
what they'Wanted, One of 4bem 


sweetmeats, he went and bought some from her. 
The woman had a baby in her arms, and in order 
to ingratiate himself with her, the Punjabi took the 
baby in his arms purely for that purpose. He had 
no sooner done so than a woman on the other side 
of the bazaar shouted out, “ Baby snatcher 1 ” and 
in a moment the whole town was in an uproar. 
The argument of the villagers was that one of the 
Punjabis had actually been seen with the baby in 
his arms, and that the sole object for which he had 
possession of it was in order that it might be 
sacrificed to be put in the foundations of the bridge. 
The uproar was on the point of turning into a 
great riot, but it was ultimately quelled through 
the tactful interposition of the chief engineer, 
assisted by the native magistrate, who had to he 
fetched from some distance. 

Sir James Wilson, K.C.S.I., in seconding the 
motion, related an instance in which he had the 
misfortune to come into conflict with a Bhut. In 
some parts of the Punjab there were large tumulii 
ancient burying-places, which were supposed to be 
the graves of the naugajas^ giants who were nine 
yards long. On riding into a new camp one day, 
a little to the north of Delhi, he was met by a 
deputation of the headmen of the village, who 
were evidently greatly disturbed. They explained 
to him that his tent-pitchers had unfortunately 
pitched his tent close to one of the graves of the 
naugajaSj and that they did not like it at all. He 
replied that he was very sorry to hear it, and that, 
if they objected because they thought it was a holy 
place, he would give orders to have the camp 
‘removed. The headmen replied that it was not 
a sacred place, and that personally they did not 
mind, but they were afraid of the consequences to 
him. They explained to him that the naugaja 
was a very dangerous person, and that he would 
probably resent anybody trespassing upon his 
ground; but be (Sir James} replied that, if that was 
all, he would risk it. In the middle of the heat of 
the day there was a tremendous uproar in the 
camp, and on making inquiry he discovered that a 
rotten tree standing in the middle of the camp had 
suddenly,caught fire most mysteriously. All the 
people and his own servants swore that nobody had 
gone near it, and that the outbreak was the giant’s 
first indication of the trouble he intended to bring 
upon them. In the middle of the night a whirl¬ 
wind blew right through the camp and very nearly 
blew his tent down; the Government official tent 
was blown down, and the Government official 
table was broken. The villagers, of course, put that 
down to the aoliom of the naugaja^ and he had 
no doubt they were still more convinced than ever 
before that thb was a dangerous fellow. ’ 

Sir GEOBas Brnnwoon said he rose si&ply 
eon^rm I^eali^ Moore’s sta^ncient 
htof the Mndus^ 
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descended from the Indian Monkey God, Hamiman 
[“ Long-jaw ”]; but whether it was to be regarded 
as implying compliment or contempt would depend 
on the feeling and thought of the person at the 
time of giving expression to it: for the Hindus, 
like all the quick-witted people of Southern 
Eurasia, from Greece to India, have a wonderful 
way of conveying praise and blame, blessing and 
cursing, in the same words; of which the best 
illustration, albeit unintentional, known to him, 
was the “ Authorised Version of the Biblical 
text:—“0 fools and slow of heart to believe all 
that the prophets have told you.” The “ Bevised 
Version ” is even more clearly double-edged, and is 
only to be rightly understood by substituting the 
word after for “in” between “to believe” and 
“ all. ” It is the Hill Tribes of South-Western India 
who are personified in “ The Bamayana ” by the 
simious subjects of the heroical Hanuman; and 
spoken by a Hindu, in the plain sense of the words, 
the tradition referred to by Mr. Leslie Moore could 
have been repeated to him only in the spirit of the 
slncerest praise. A common Hindu sajdng in 
Bombay is :—“ Even the High Gods themselves 
delight in flattery.” * 

Mr. Leslie Moobe, in replying to the discus¬ 
sion, said Mr. Gupta was perfectly right in saying 
that he (the author) was not careful enough in 
using the term “Hindu.” He ought to have said 
“Bombay Hindu” more frequently than he did. 
Sir George Birdwood had supported him in the 
statement that Englishmen were descended from 
Hanuman, the Monkey God, and Mr. Gupta had 
pointed out what a glorious ancestry that was. 
Mr. Gupta had stated that the evil eye supersti¬ 
tion did not exist in Bengal. It certainly existed 
in Bombay, and he thought that it must also exist 
in the Punjab, to judge from the story by Budyard 
Kipling which had been told them about the Punjab. 
Mr. Vyasa Bao had mentioned some interesting 
superstitions that were not referred to in the paper. 
As a matter of fact he (the author) started his paper 
by saying that it would be impossible to read an 
exhaustive paper on Indian superstitions, because 
to do so would take a very much longer time than 
was at his disposal. He presumed that Mr. Gupta, 
had spoken in a joking mood, but he assured that 
gentleman that he wrote the paper in anything 
but a critical frame of mind. It would be 
absolutely absurd for any Briton to criticise 
Hindus about their superstitions, for the simple 
reason that Britons were probably sunk quite as 
deeply in superstitions as the Hindus were. It 
was only necessary to remember the superstitions 
about fairies in Ireland, pixies in Hpvonshire, and 
brownies in Scotland, for it to he manifest that 
superstitions were quite as deeply rooted in Britain 
as they were in India, and to his own mind they 
were certainly not more picturesque. 


*Iii this coanectioh there interesting correspondence 
r* ms h^ing;-.“Sir Citarles Crpsthwaite on India** in 

^ <3i fee #fe, awl yth October laet. 


ELEVENTH ORDINARY MEETING. 

Wednesday, February 22nd, 1911 ; Alan S. 
Cole, C.B., in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Brichett, Dr. I. G., Cardwell, Missouri, U.S.A. 
Bruch, Walter W., 64, High Holborn, W.O. 
Converse, Edmund Cogswell, Conyers Manor, 
Greenwich, Connecticut, U.S.A., and 72, Broad- 
street, New York City, U.S.A. 

Down, St. Vincent Bowen, Winchester House, 
Singapore, Straits Settlements. 

Glad well, Arthur, Brynmaur, Gerrards Cross, 
Bucks. 

Harvey, Ernest William, F.C.S., The British 
Empire Club, 12, St. James’s-square, S.W. 
Hastings, Percy, The Cottage, Wimbledon-common, 
S.W. 

Moitry, Maumatha Nath, Serampore, Hoogli 
District, Bengal, India. 

WiUiains, Stacy B., Brockweir, Urmston, near 
Manchester. 

The following candidates were balloted for 
and duly elected members of the Society :— 

Crook, Thomas Mewburn, B.B.A., 10, Gains- 
borough-road, Bedford Park, W. 

Genge, Henry Arthur Pope, Ootaoamund, Madras, 
India. 

Green, Bichard Grafton, Newport, Essex. 

Grundy, Outhbert Cartwright, B.I., B.O.A., Home- 
field, Blackpool, Lancashire. 

Gumm^ y Marti, Alfredo, Oalle Universidad 30, 
Barcelona, Spain. 

Heys, John, Heysham, Marine Approach, South 
Shields. 

Lawrance, Dilipa John Skillern, 16, Infantry-road, 
Bangalore, India. 

Lawrance, JohnC. Skillern, B.A,, LL.B., Kirkton, 
16, Infantry-road, Bangalore, India, 

Lloyd, William, 29, Bridge-street, Staines. 

Pott, Mias Constance M., 81, Oornwall-gardens,S.W. 
Smith, Alexander Monro,'2, Denton-road, East 
Twickenham. 

The paper read was— 

EXPERIMENTS WITH “WATER- 
FINDERS.” 

By. Professor J. Weetheimee, B.Sc., B.A., 
F.LC., F.C.S., 

Principal of the Merchant Venturers' Technical College 
and Dean of the Eaeulty of Engineering in the University 
of Bristol. 

In the Cantor Lecture on “ Mine Surveying,” 
in 1892, Mr. Brough placed before this Society 
a brief sketch of the history of the use of the 
diviiiing-rod,,more particularly for the purpose 
of finding metal. There are now, and have been 
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for many centuries, hundreds of people who 
believe firmly that, by the use of the rod, certain 
persons are able to find not only metals but also 
water, coal, and, as a recent wielder of the rod 
(Mr. Edwards, the sexton at Rodney Stoke) 
alleges—corpses ! The rod has. also been used 
quite recently to track persons, and at one time 
was largely in use for the purpose of finding 
criminals. 

There is abundance of weU-authenticated 
evidence that “ Dowsers ” or “ Jowsers,” as 
waterfiiiders are termed in the West of England, 
have repeatedly indicated spots where good 
supplies of water have been found. The object 
of my experiments was to ascertain whether 
or not these indications were caused by any 
influence outside the “ Dowser,” or whether he 
unconsciously gave indications not caused by 
anything external to himself. An attempt 
was made to induce all the well-known 
waterfinders to take part in the experi¬ 
ments, and the conditions were arranged before¬ 
hand, so that the powers of the waterfinders 
might be tested in a way that appeared to 
them to be fair. 


Many of the professional “ dowsers ” declined 
any test except the very expensive and quite 
inconclusive one of “ finding ” water by means 
of the rod, etc., and then sinking wells to 
ascertain the accuracy of these indications. In 
such a “ test ” one cannot, of course, eliminate 
the possibility that in many parts of the country, 
especially those in which waterfinding flourishes, 
it is rather more likely than not that water 
will be found in any place chosen by a man 
ha-sdng a knowledge of the conditions binder 
which water is usually found. Moreover, if a 
well be sunk and no water is found at a 
certain depth, the waterfinder can always 
state that this is due to the wefl not being 
deep enough. 

The methods of “ dowsers ” vary consider¬ 
ably; some use a twig, others a watch-spring, 
while one of the best with whom I experimented 
required neither twig nor spring. The conditions 
which they regard as essential also vary to a 
remarkable extent; some <^ai| find water only 
through the earth, othep, find a stone floor or 
a piece of linoleum no l^dranee. Some can, 


detect water in moveipent op|y;| some allege 
that the presence of iron or coa .1 4 a hindrance; 
some can find running water in ai^ iron pipe; 
others state this is impossible* This makes 


experiments with “ dowsersi”; ^ exceptionally 
difficult, since the oonditiopi aoo^|)table to one 
■ may be applicable to him only. ' ^ 


The experiments I am about to describe deal 
mainly with the finding of Avater, but some of 
them were directed to ascertain the value of 
the claims of certain “ dowsers ” to find gold 
or silver, while one experiment had in view a 
test as to the accuracy of the “dowser’s” 
opinion that the external influence which caused 
the motion of his rod was electrical in character. 

(-4) Expbrimeots to Find Water. 

I. At BrisUngton Hall, 

In the kitchen of this house there is a deep 
well with a constant supply of water, situated 
near the fireplace approximately at W, as shown 
on the plan. Fig. 1 , which is roughly to scale. 
Three “ dowsers ” were, by kind permission of 
Mr. A. C. Ireland, J.P., taken to the HaU and 
asked to discover the position of this well by 
means of their rods. One of these—IMr. Chennels 
—^indicated three spots in the kitchen marked 
respectively, C^, Cg and C 3 , but failed to give any 
indication when over the well itself; but when 
told where the well was, he discovered the 


Scale -of Feet 



”4 
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existence of a course of water rumung from Cj^ to 
the well. 

Another—^the Rev. W. F. Newman, M.A.— 
got indications at three points, Nj, Ng and Ng, and 
likewise traced two lines, and N 2 , 9 ^ 3 , along 
which he supposed that there were underground 
streams of water. The third waterfinder— 
Mr. R. Pavey—drew a number of lines indi¬ 
cating the underground channels which he found, 
and one of these-^ijj^a—like Mr. Newman’s 
line N 2 ,^^ 5 , passed close enough to the well to 


be regarded as a success, but, as will readily be 
seen, the indications of these three experienjc^'V ’ 

“dowsers” are absqliately at variaiw 
ano&er; if they ar4''all correct,' Mr* # 

p^perty wcmld fe’ 
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II. Experiments at TeddesUy, Penicridge, 
Staffordshire, 

These experiments were performed by Mr. G. 
Roberts over a tiled drain in Lord Hatherton’s 
Park at Teddesley. This drain is a few feet 
below the surface, and at the time of the experi¬ 
ments there was an abundant flow of water 
through it. The object of the experiments was 
to ascertain whether or not JVIr. Roberts’s rod 
moved invariably when .passing over an under¬ 
ground stream of water. Mr. Roberts passed 



over the drain six times in all, three times his 
rod gave indications, but on the remaining 
three occasions the rod did not act when 
^Ir. Roberts was on or near the drain; this 
proved that Mr. Roberts’s rod does not turn 
with any certainty W'-hen over running water. 

The rod indicated in a large number of places; 
certain spots where a number of indications 
were obtained within two comparatively small 
areas were oarefuUy marked by stakes, their 
petitions accurately measured and an amateur 
waterfinder—Sir Richard Harrington—^who did 
not witness the experiments performed by 
Mr. Roberts, was subsequently taken to the two 
parts of the park in question, and was asked to 
re-discover the points indicated by Mr. Roberts. 
The results are plotted for one part on Pig. 2: 
Rj, R. 2 , and R^ are the points indicated by Mr. 
Roberts; Hj, and Hg are the positions 
selected by Sir Richard Harrington. In this 
case it will be seen that there is only one 
' position in which there is an approximate 
agreement 

In regard to these experiments it is, however, 
right to say that, while Mr. Roberts was allowed 
ample time for his indications. Sir Richard 
Hajrrington had to make his tests speedily. 

HI. Experimmts in Grotinds of Downside 

These experiments were performed by 
Mr, Rowland Pavey, who pictured to himself 
the hollows in the g^und which contained 
water, and traced lines on , the surface 
; It was a. condition of the 

|i oxj^ment tiiat Bnes traced' elsewhere than 
w^'were situated were not 


to count, and Mr. Pavey was successful in finding 
the wells, as will be seen from Pig. 3; but 
Mr. Pavey drew so many lines, most of them 
curved, that it seemed to me probable that 
anyone drawing a similar number of lines at 
random would have drawn at least one which 
would pass through the well or spring to be 
detected. In stating this, I wish it to be under¬ 



stood that I am perfectly satisfied that Mr. 
Pavey, whom I believe to be an honourable 
man, did not draw the lines in the way 
mentioned with any intention to make success 
certain in this way; on the contrary, I feel sure 
that he really believes in his possession of the 
powers he claims, and that the channels ho 
traces have an actual existence. 

IV. Experiments in West Town Lane, 
Brislington, near Bristol 

I put before Mr. Pavey my reasons for under¬ 
valuing the success he had obtained, and asked 
him whether his rod would indicate *the presence 
of flowing water in an iron pipe. His reply was 
in the affirmative, and in the following experi¬ 
ments he was asked to stand over a water-main 
buried in the earth through which a large 
quantity of water was flowing. By the kindness 
of the chief engineer of the Bristol Waterworks 
(Mr. J. A. McPherson, B.Sc.) arrangements were 
made by which, at times unknown to Mr. Pavey, 

• the flow of water "^as stopped, and Mr. Pavey 
was asked to ascertain when the water ceased 
to flow and when ii‘ began to flow again. 

As shown on the accompanying plan. Fig. 4, 
a three-inch water-main passes through the lane 
in question ,* it Is controlled by the three-mch 
sluice valve, shoWn on the plan, at the West 
Town end of the lane. The sluice valve was 
kept open the^ whole time, thus ensuring that 
the main w^ fuE of water, while the hydrant 
was opened and closed at fixed times. Abont 
five seconds were required to open and close 






387 


Pebmnp 1911. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


the hydrant; when the hydrant was opened 
there was a rapid flow of water through the 
three-inch main, while when it was closed the 
water was still. Mr. Pavey had stated that he 
was not affected by still water, but was affected 
by running water, whether contained in iron 
pipes or not. 

In order to ensure perfect accuracy of working, 
a man was stationed at the sluice valve to see 
that it remained open during the whole time of 
the experiments ; he was accompanied by a 
student of the Merchant Venturers’ Technical 
College as a witness. The man whose duty it 
was to open and close the hydi'ant, was super¬ 
vised by a foreman of the Bristol Waterworks 
and another student of the College; Mr. Pavey’s 
observations were timed by Mr. McPherson and 
myself. Before commencing the experiments 
the watches used by the foreman, the student 


Times when the water 
was turned on and off 
respectively at the 
hydrant. 

Off 3.15 


On 3.20 
Off 3.24 


On 3.30 


Off 3.36 


Times when Mr. Pavey 
stated that, in his 
opinion, the water had 
been turned on and off 
respectively. 

On 3.15 
Ofl 3.15J 

On 3.23i 

Ofl 3.24 
On 3.26J 
Ofl 3.27 
On 3.28^ 

Ofl 3.29^ 

On 3.31 
Off S.SIJ 
On 3.32 
Ofl 3.33| 

On 3.35J 
Ofl 3.35J 


Brislingfton V®. 
Village % 



who accompanied him, Mr. McPherson and 
myself were all set accurately to the same time; 
at the end of the experiments they were again 
compared and found to be still in perfect agreer 
ment. The results of the experiments are shown 
in the accompanying table :— 


Times when the water 
was tmmed on and off 
respectively at the 
hydrant. 

Ofl 3. 4 

Times when Mr. Pavey 
stated that, in his 
opinion, the water had 
been turned on and off 
respectively. 

On 3. 6i 

Off 3. 

On 3. 8 

On 3. 9 

0£E 3. 

On 3.10J 

Ofi 3.114 

On 3.12 
, CfE 3.121' ' 

, On 3114 
. Ofl 3 .i4’.' • 


At 3.35| the experiments were suspended for 
a few minutes in order that Mr. Pavey might 
see to what extent his indications agreed with 
what had really happened; they were resumed 
shortly before 3.43. 


On 3.40 ■ 

On 3.43 
Ofl 3.43i 

Off 3.46 

On 3.45J 
Off 3.46 
On 8.47^ 

On 4. 0 


Mr. Pavey was of opinion that his failure was 
due to the fact tR^ water engineer and 
myself were near Mm, and that we had prevented 
his success. He, therefore, offered to undertafe:': 
another ^nes of tests, and backed up this 0^' 
by undertakMg^to subscribe £5 to ^e 
^Hospital if he laSed once out of Mroiei % 
the, water 
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through the main or when it was not doing so; 
it was also a condition that if he succeeded I 
should pay the hospital £10. 

The experiments were completed under the 
precise conditions required by ]Mr. Pavey, and 
the result of them is shown in the accompanying 
table:— 


Times when the water 
was turned on and off at 
the hydrant. 

Ofi 2'. 42 

On 2.46 

Times aocording to Mr. 
Pavey’s time chart when, 
in his opinion, the w^ater 
had been turned on and 
off respectively. 

011 2.55 

On 2.56 

Of 3. 0 

On 3. 1 

Of 3. 3 

Ofi 3, 8 

On 3. 9 

Off 3.14 

On 3.15 

Of 3.15 

Of 3.20 

On 3.20 

Of 3.27 

On 3.30 

Of 3.33 

On 3.34 

On 8.37 

Off 3.40 

Mi‘. Pavey paid £5 to 

the Bristol Hospital, 


and has since published a book criticising the 
experiments from his point of view. It contains 
a number of statements of a mystic character, 
such as his claim to be able, by means of his 
“ pantoscopic ” faculty, to see the wings which 
he alleges human beings possess, and also 
to see the electric fluid passing through 
their bodies. He assumes, quite wrongly, that 
his failures are due to some telepathic action 
which I have exerted , upon him. Not only can 
-I lay mo claim to the wonderful power which 
he attributes to me, but also I had no desire that 
he should fail. On the contrary, I should have 
been delighted if he had succeeded, as I should 
then have had a most interesting field for 
research in regard to an hitherto unknown 
force, the existence of which would have been 
proved. 

[B) E2CPEEIMENTS TO PiNB GOLD AND SlLVEE. 

1. BxpenimnU mth Mr, OhenneU, 

When at Brislington Hall, Mr. Chennels was 
.■asked -first to choose a piece of ground where 
his rod did not indicate the presence of water. 
Twelve .saucers were then arranged on this 
.ground and sums of money were placed under 
.some of thesOj - viz., either £3 in gold or at least 


75. in silver. In the first trial Mr. (Jhennels 
indicated over five saucers ; under two of these 
only was there any money. But there w^as 
money under three of the saucers over which 
Ml’. Chennels’s rod did not indicate, so that 
hir. Chennels was right in seven cases and wrong 
in five. 

In the- second test only seven saucers were 
used; Mr. Chemiels’s rod indicated over six of 
these; these indications being correct in three 
instances and wrong in the remaining three. 
Under the seventh saucer there was no money, 
so that in this instance Mr. Chennels was right 
in foui‘ cases and wi’ong in three. 

Subsequently, he performed experiments in 
the Great Hall of the Merchant Venturers’ 
Technical College ; he was asked to make certain 
that the places where the nine saucers used 
were placed were ones in which nothing would 
interfere with the success of the experiment. 
Accordingly, he placed the saucers himself on 
the ground, and then did a blank test with each 
saucer, thus making certain that when no coins 
were under the saucers his rod did not move. 
The sum of IO 5 . in silver was then placed under 
each of four of the saucers; Mr. Chennels 
indicated over four saucers under three of which 
there was money. Since there was money under 
only one of the remaining five saucers, Mr. 
Chennels was right in seven out of nine oases. 
This experiment must, therefore, be regarded as 
a success. 

Mr. Chennels thought that he could do better 
in the open, and the next experiment was there¬ 
fore performed in an open space at the back of 
the College. The same precautions were taken 
as in the previous experiments, each saucer 
being placed by Mr. Chennels and a blank test 
being made -with the rod, when Mr. Chennels 
obtained no indications oyer any of the twelve 
saucers used. 

Mr. Ghennels’s rod subsequently indicated over 
each of the twelve saucers, but money had been 
placed under only two of them, so that in this 
instance there were ten failures against two 
successes. Mr. Chennels endeavoured to explain 
his failure by stating that in his opinion there 
was either a mass of water under the ground 
in question or a bed of coal at a depth, as he 
estimated, of 1,000 feet. He also found the 
existence of water or coal in a covered space 
under the Great Hall where, strangely enough, 
he had performed the successful experiment 
mentioned * abpvei^i 

After Mr. Chennels had'discovered the alleged 
bed of coal at the College, he said he would 
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prefer bo try an experiment elsewhere. He was, 
therefore, taken to the garden of the Merchants’ 
Hall, where he placed five saucers in positions 
selected by himself, and again made a blank 
test with, his rod, ascertaining that it did not 
act over any of the saucers. At his request, 
money was placed this time only under one 
saucer. 

Mr.‘ Chennels discovered this saucer by means 
of his rod, but when asked to repeat the experi¬ 
ment, was unfortunately too tired to proceed. 

It win be noted that in the live experiments 
with coins described above, Mr. Chennels 
obtained a large measure of success in tw’o cases 
only. 

II. Experiments with the Rev, W. F. 

Newman, M,A, 

Eight cushions were placed on the floor of the 
dining-room at Brislington HaU; two sovereigns 
were placed under each of two of these cushions. 
Mr. Newman was then invited to find under 
which of the cushions gold was placed. In two 
cases he said there was gold imder the cushions 
when this was not so; in a third instance he 
said there might be gold under the cushion, but 
was not certain. This was one of the cushions 
under which gold had been placed. He said 
there was no gold under the remaining five 
cushions, but there were two sovereigns under 
one of them. It will be seen from these results 
that the indications given by the rod were 
inaccurate. As Mr. Newman had previously 
obtained no indications with Ms rod over the 
places where the cushions w'ere placed, it is, in 
my opinion, fahiy certain that the vigorous 
movements of the rod wMch resulted in this test 
were due to subjective causes. 

{ C ) Experiment to Ascertain if the Motion 
OF A Dowser’s Eod is Due to an 
Ei^ectrigal Cause. 

In the course of our correspondence, Mr. New¬ 
man expressed the opinion, frequently held by 
dowsers, that the action of his twig was due to 
some electrical cause, and that, if he was 
insulated from the ground, his rod would not 
act. I told Mr. Newman that experiments in 
this direction had already been performed, and 
that the results justified the belief ^that the 
motion of the rod was not due to such a cause. 
It was, however, decided to try the experiment, 
and Mr. Newman accordingly proceeded to 
choose a spot outside Brislington Hah where 


nected to the earth without Mr. Newman 
knowdng when this happened. Mr. Newman 
thought that the indications of the twig were 
not quite as vigorous when he was insulated, 
but he admitted that the difference, if any, 
between the indications given when he was 
and was not insulated respectively was so slight 
that it was useless for him to try to say when 
insulation took place or not—^in fact, the result 
was that he was satisfied that the motion of the 
twig was not due to an electrical cause. 

Conclusion. 

Since these experiments were undertaken, I 
have received a large amount of correspondence 
and many publications in regard to dowsing in 
this country and abroad, but I have not been 
able to find any experienced dowser willing to 
submit to definite experiments, nor have I been 
able to induce the proprietors or agents for any 
of the instruments for finding water to submit 
these to a scientific test. 

My opinion is that the motion of the dowser’s 
rod and the sensations which he experiences are 
not due to any cause outside Mmself. On the 
other hand, I believe that when the dowsers 
with whom I experimented stated that they did 
not cause the rod to move, they were saying 
what they believed to be the truth, but were 
unconsciously misleading themselves. 


DISCUSSION. 

The Secretary read the following communication 
from Professor W. F. Barrett, F.E.S. :—I am glad 
that the subject of ** Waterfinders has been brought 
before* the Eoyal Society of Arts, and regret my 
distance from London prevents my attendance. 
Having given to this subject many years of careful 
investigation, perhaps I may be allowed to make 
a few remarks. When a paper is read before a 
learned society on an obscure and controverted 
question, it is usual for the author to make himself 
acquainted with the history of the subject and 
acknowledge—even if he does not discuss—the 
investigations and conclusions of those who have 
previously explored the same field; provided their 
scientific standing and the precautions they have 
taken justify such an acknowledgment. Professor 
Wertheimer, however, has not thought fit to' take 
this course, for what reason I do not know. 

The author tells us that the object of Ms ex- 
perimehts was to ascertain whether the indications 
given by the dowser were due to an influence out¬ 
side the dowser, or were purely subjective, amd he 
arrives at the conclusion that the motiqu 


dows^*s rod and the sensations which he e^e^ 
his twig gave strong indieatior^; Mr. Netoan. are hot due to any cause outside hilh^^ 

was then ^ked to stand a stodi ctor^Wfiy tfetis oonclusioh is bfeeed upon a few ex^riihen^ 
insulated, but m atran^ that it’oo^dd-bd doh- wil® pi^fMiohal dowsei^, 
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Pavey, aad two amateur dowsers, the late Sir R. 
Harrington and the Rev. W. Newman, together 
with a dowser, Mr. Roberts, who is not further 
described. 

The principal experiments were with Pavey and 
Ohennels, and consisted of tests on still or running 
pipe-water and finding hidden coins. Whether 
such tests are of value in ascertaining the claims 
of dowsers to be waterfinders is a matter of 
doubt. Some years ago I req,u 0 sted Mr. E. 
Westlake, P.G.S., to conduct a series of experi¬ 
ments with Pavey and three other Somersetshire 
dowsers, to see whether their respective and 
independent indications of underground metallic 
lodes coincided or not. The results are given 
in an appendix to my last Report on Dows¬ 
ing and published in the Proceedings of the 
Society for Psychical Research for 1900. It turned 
out that Pavey was only right about once in six, 
’ whereas another dowser, Day, was right in one half 
the trials. But the general result was inconclusive 
aud of no evidential value. 

The test of running pipe-water selected by Pro¬ 
fessor Wertheimer is not a desirable one* In the 
first place it is difidcult to prevent some slight 
sensory indications arising from the sudden stop¬ 
page and reflow of the water, and in the next place 
the experiment has little bearing upon the main 
object of the inquiry. 

Of the other professional dowser tested by Pro¬ 
fessor Wertheimer—a man named Ohennels—I 
know nothing; I think were he a dowser of any 
repute I should certainly have heard of him. 
There are of course many persons who—^finding a 
forked twig suddenly twist in their hands at certain 
spots—believe they have a peculiar gift of ore or 
water-finding, but are self-deceived. The uncon¬ 
scious and involuntary muscular action which 
causes the dowsing-rod to turn, is by no means 
uncommon, and is a familiar illustration of what 
is known as “ motor automatism.” 

The qualifications of anyone who* professes to be 
a dowser need to be tested, and his record critically 
examined, before wasting time in using him as 
the subject of serious scientific investigation. 
In this respect Professor Wertheimer has been 
singularly unfortunate, and whilst I welcome the 
interest he has shown in the subject, I do not 
think he has much advanced our knowledge in 
one of the most difficult regions of psycho-physical 
inquiry. 

It is now some twenty years ago that, at the 
request of the late Professor Sidgwick and the 
OounoU of the Society for Psychical Research, I 
reluctantly consented to underta|:e an investigation 
into this subject. On a ^j^riori grounds it seemed 
to me. far more probable that any^ success the 
. dowser achi8ve3%as diie either tp the prevalence 
water-bearing stra^, a shrewd eye for the 
ground, or chance eoinoidence—than to any 
peculiar gifts, hh possessed. Moreover, it is well 
known fail^^ forgotten and 

,,.l|mfcy' 'renumbered.’ Hence I 'was 

tmj^eparei a remarkable body of 


evidence in favour of certain dowsers, notably the 
late John Mullins, and, after five years laborious 
investigation, I was driven to abandon the ex¬ 
planations I have just; given as inadequate to 
cover the whole ground^ though they are true 
enough in certain special oases. After publishing 
my first lengthy report, farther investigations were 
made, with the aid of able and critical geological 
advice,, and these were published in my second 
Report in 1900. Since then a bulky mass of 
additional evidence has accumulated, and will be 
published shortly. It is obvious I cannot give even 
the briefest outline of this evidence at the present 
moment. It is sufficient to say that if Professor- 
Wertheimer, or anyone else, can give a more 
satisfactory explanation of this evidence than 
I have ventured to make, I shall heartily 
welcome it. 

My own conclusions are that the involuntary 
motion of the rod, or the malaise which occurs 
in certain dowsers on approaching the hidden 
object of their search (whatever that object 
may he), arise from an obscure nervous reflex 
and muscular spasm, which is stimulated by 
suggestion and also by other causes. Among 
the latter, in a good dowser, may be classed a 
transcendental perceptive power, not consciously 
exercised, hut able to start a nervous or muscular 
spasm. Evidence of the existence in certain indi¬ 
viduals of such a faculty new to science, goes back 
to a remote period, and is supported by a consider¬ 
able amount of trustworthy and recent experi¬ 
mental research, so that its recognition by science 
may be hoped for in the not distant future. This 
faculty is one allied to that of instinct in animals, 
inasmuch as it is a case of nascitur non fit. Further 
experiments in dowsing—conducted with the same 
care as Professor Wertheimer has taken—are greatly 
to be desired, but it is hopeless to expect any conclu¬ 
sive results without prolonged investigation. Nega¬ 
tive evidence in psychical research is of the • same 
value as the negative evidence adduced by those who 
deny the existence of meteorites because they have 
never seen one fall. 

P.S.—^The word “ dowsing-rod,” I may say, in 
answer to inquiries, is probably the Oelbio-Cornish 
translation of striking-rod, the colloquial German 
name of the divining “rod,” duschan rhodl 
becoming in time “ deusing,” and thence 
“ dowsing-rod,” aud hence our modern “ dowser.” 

Mr. T. W. Danby said that the divining practised 
by the earliest dowsers was for minerals, whereas 
the object of the modern dowsers was to find water. 
Agricola, the well-known authority on mediaeval 
mining, stated that .the use of the divining-rod 
enabled the dowser to find only mineral veins, 
which was very different from finding pockets 
of water or ore, or springs of water. A mineral 
vein had this mysterious characteristic, that there 
was no record in any mining hook of any 
observer got to the bottom of a 

mineral vein. years ago, when he was a 

student at the Royal School of Mines, he had the 
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only personal experience in his life of dowsing, and 
he was very much astonished at the results. During 
the long vacation he and a fellow-student had the 
privilege of travelling with the then Professor of 
Mining, the late Sir Warington Smythe. First 
of all, they went into North Wales, where, to 
his astonishment,*he found that the miners be¬ 
lieved thoroughly in divining. From Wales 
they went to the Isle of Man, where he 
was still more astonished to find tl]^at dowsing 
was a positive article of belief. In discussing 
the subject with some of the mining captains, the 
suggestion was made that, as his fellow-student 
and himself knew nothing of the locality, 
and were profoundly sceptical on the subject,^ 
the opportunity should be taken of putting 
dowsing to a practical test. It was thereupon 
agreed that his fellow-student and himself should 
walk along holding a hazel twig, the point of which 
was upwards, near the old Foxdale silver mines; 
that a miner should walk by the side of them, 
and when the divining-rod turned down, the 
miner should mark the place with his pick. He 
walked along with the twig, and, to his blank 
astonishment, it turned down more than once, while 
his fellow-student’s twig also turned down at 
intervals. The captain of the mine subsequently 
said that he did not think his fellow-student had 
been very successful, but his (Mr. Danby’s) indica¬ 
tions were nearly all correct—in fact that he was 
an expert diviner I 

Mr. S. Simmelkjoeh stated that during the 
meeting of the German Association of Gas and 
Water Engineers, held in Konigsberg in June, 
1910, Mr. Bieske read a paper upon the divining- 
rod, and at the conclusion of an interesting dis¬ 
cussion the author made the following remarks: 
“ During the discussion the word ‘ swindle ’ has 
been used several times. I did not use that 
word, and I do not approve of it, because, in my 
opinion, in most oases it is more a question of 
disease than of swindle.” That remark was 
heartily approved by the meeting, 

Mr. W. N. Gardner asked whether the author 
knew of any ease where a water diviner had been 
able to state the quantity of water which would 
flow from a particular source. 


water was present, but also the depth at which it 
existed. He had written to the persons interested 
in those machines asking them to perform some tests 
with them, but so far, for various reasons, they had 
not found it possible to do so. He had not tried any 
experiments on clay lands, as he had not deliberately 
asked a dowser to conduct an experiment that was 
certain of failure. He had always taken the dowser 
to a place where there was water for him to dis¬ 
cover, so that he might work under the fairest 
possible conditions. He did not intend to start 
any technical training for dowsers, although he 
regretted to say there were, in the West of 
England, certain gentlemen who took apprentices ' 
and professed to teach them the art and mystery 
of dowsing. With regard to Professor Barrett’s 
criticisms, he did not give the history of the sub¬ 
ject in his paper, mainly for the reason that 
Professor Barrett had given it so very fully him¬ 
self, his papers covering two whole parts of the 
Proceedings of the Psychical Besearch Society. 
Those papers gave a vast amount of evidence, 
very little of which, however, was of an experi¬ 
mental character. The kind of evidence given 
by Professor Barrett was that Mrs. So-and-So 
stated she knew that a dowser did indicate 
that water would be found in a certain place, 
and on a well being sunk water was found there. 
Personally, he was not concerned in that class of 
evidence, because he admitted at once that many 
cases of that sort were undoubted facts. Professor 
Barrett next stated that the test with running water 
was an unfair one. He had not taken upon himself 
to say what was fair and what was unfair; he had 
gone to dowsers and asked them to lay “down 
what they considered a fair test, and this, 
it seemed to him, was the scientific way to 
attack the question. It would be very unfair 
of him, if a chemist told him that he could do 
something wonderful in chemistry, to ask the 
chemist to prove it to him by conducting an 
experiment in accordance with conditions that 
he (the author) would lay down. That would nojb 
be at all fair; the chemist must be allowed to 
conduct his experiment in his own way. There¬ 
fore, when Mr. Pavey told him that he could 
discover water in an iron water-pipe, he did not 
ask himself whether Professor Barrett thought 
it was fair or not, because Mr. Pavey himself 
thought it was fair and carried out the test. Then 
Professor Barrett thought that sufficient care had 
not been taken to secure the real article to carry 


Mr. 0. H. J. Glayton inquired whether Pro¬ 
fessor Wertheimer had any experience of dowsers 
on clay lands where it was practically impossible 
to find water. 


out the tests. That was absolutely wrong. Mr,. 
George Roberts, one of the gentlemen of whomi 
Professor Barrett had never heard, was voudied 
for by no less than six gentlemerj. of good position 
in his own neighbonriiobd; ^ he had work^ for a 


Professor Wertheimer, in reply, said he did 
nob know of any case where a dowser had been 
able correctly to determine the quantity of .water 
which was to be derived from source he had 
discovered, bnfc there were t j^ ’AcMa^ oh’the 


great number of people, and was'exceedingly 
known; in &ot,»there was' no doubt’' he 
prof^onal dowser of oonsideraMe ability.. ^ 

' ,bn lhe,in!olh>n'' the GhAiwiN 


market which professed' nCl'only to 


pplli 
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HOME INDUSTRIES. 

Plague mid the Silk Trade ,—It seems that the 
plague has obtained a footing in Chefoo, one of the 
chief Chinese silk centres. The silks collected there 
are despatched to Shanghai, either direct or vid 
Tsingtan, and thence distributed by the European 
houses to consumers in America, Europe, India, 
and Asia Minor. The principal varieties are 
Shangtung tussore, and Shangtung pongees. It 
is said that the Chinese silk export trade is being 
seriously affected by the disorganisation and 
reduction of transit facilities resulting from the pre¬ 
cautions taken to prevent the spread of the plague, 
and there is considerable delay in the arrival 
of silk at the ports. It is expected that the next 
silk crop will show a large decrease. 

Sudanese Cotton tmd the Trade Outlook .—^It is 
reported that several cotton merchants in the 
Sudan intend to forward all their cotton direct to 
Liverpool, and already one shipment has been so 
sent through the Kordofan Commercial Company. 
The reports as to the present crop are very 
encouraging. The Economic Board of the Sudan 
Government gives the. following details on the state 
of the crop “ In November 35,000 feddans were 
reported to be under cotton at Tokar. Rains have 
been good, and a satisfactory crop may be expected. 
The quality should be even better than last year, 
as all seed sown has been good Egyptian of one 
kind. The plants ar^ in the best possible condition. 
The greater part of the crop is from Mitafifi seed 
provided by the Government on repayment. Cotton 
in Berber province, according to reports for 
November and December, is not coming on so 
well. Natives are inclined to starve their cotton 
as regards water. Egyptian cotton was successfully 
grown as a flood crop in the White Nile province. 
This is noteworthy, as vast areas of flood land are 
available in that province. Lack of rain spoilt the 
cotton at Renk. Cotton as a rain crop is reported 
fair at Kodok and Melut. Picking was to begin in 
December. As a general rule, cotton is poor when 
sown on untilLed low ground where rain streams 
have washed over it, but at Malakal a crop sown 
very late proved an exception to this. A good crop 
is expected from Debeloweid.” Commenting on 
the cotton trade outlook, Mr. F. Ashworth, writing to 
the Manchester Chamber of Commerce, asks:— 
“ Gan the consuming world take off a full produo- 
’ idon at the present comparative high cost ? ” In 
Ms opinion, with the present capacity of produc- 
-tion, and given sufficient inducement, it would be 
quite possible to supply for export from this 
country, 600 million yards per month (the monthly 
average in 1910 was 500 million yards) of assorted 
cotton piece goods, (or 7,200 million yards per 
an n u m ). Sut-eur oversea markets are not yet 
capable of taking up such a supply, even at normal 
^ prices^, slflf lesA at prs^nt rates. Mr. Ashworth’s 
concii#^, ^lerefoxe, h that the presarvation of 
j,^^thy betw^n supply imd demand does 

f fot ttq^.maiAinery,, either spincQes or 

_ wo3rked at its 'fulj 


capacity throughout the current year, under the 
prospective conditions governing the trade. There 
is still too much machinery for the capacity of the 
markets. 

The Growth of Insurance .—The returns just 
published by the Board of Trade relating to life 
assurance testify to the continued development in 
all branches of life assurance. The total amount 
of life assurance effected with British companies 
during 1910 exceeded the total recorded for any 
previous year. As showing the growth in the 
amounts paid in premiums in connection with 
ordinary and industrial schemes of assurance, and 
the increase of funds, the following figures are 
given:— 

Ordinary Assurance. Industrial Assurance. 

Premiums. Funds, Premiums. Funds. 

£ £ £ £ 

1890.. .13.928.001 160,172,605 4,361,438 7,167,869 

1895.. .16.862.514 188,372,636 5,927,835 11,875,423 

1900.. .20.829.017 231,339,585 8,078,728 18,332,283 

1905.. .23.903.788 277,537,214 10,600,611 27,111,038 

1909.. .29.402.259 336,413,395 14,127,016 42,669,066 

The assurances in force at the end of 1909 
aggregated £782,198,531 under ordinary tables, in 
addition to £292,689,157 industrial policies. In 
1890 the figures respectively ware, £442,436,266 and 
£35,920,639. The growth in industrial business 
has been very rapid during the period under 
review, and the figures point to the growing pros¬ 
perity of a large section of the community. They 
also refute the prophecies of those who held that 
legislation would prove injurious to life assurance 
business. 

The Motor Liner.—Reference was recently made 
in these Notes to the order in the hands of a Clyde 
firm for an oil-engined Atlantic liner, but particulars 
were wanting. It is now known that she will be 
of 6,000 tons and will carry both passengers and 
cargo. This is the first serious attempt of British 
shipbuilders to construct a motor-boat of such 
large dimensions. A cargo motor-boat of 8,000 tons 
is being built in a German yard for the Hamburg- 
America line, and' will, it is expected, be ready for 
service early this year. 

Educated Women TTor/cers.—The report of the 
work done in the first eighteen months of its 
existence by the Educated Women Workers’ Home 
Training Fund is encouraging. During the period 
named fifteen women have finished their training, 
two have entirely paid back their fees, and seven 
are paying regular instalments. The professions 
adopted include midwifery, physical culture, 
lecturers, and teachers of dancing. The Association 
lends money to girls, and women who desire the 
training, necessary for a specified profession, and 
the question of funds- is therefore all important. 
Much more ihoney ,is wanted if the Fund is to do 
all it might do in the way of help to poor gentle¬ 
women, and,it bn^Jit not to be very difficult to get 
it, provided the is on a sound business 

basis. , 1 
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Piece Goods for Southern Nigeria ,—^Attention 
is called to a proposed amendment of the Folded 
Woven Goods Ordinance of Southern Nigeria by a 
Bill about to be introduced into the Legislative 
Council. The Bill permits some variations in the 
manner of folding certain goods to meet the re¬ 
quirements of the trade, and consolidates the 
various amendments already made to the original 
Ordinance. The following new section is quoted:— 

No folded goods other than those specified in the schedule 
thereto shall be imported into the colony or protectorate 
unless the same shall be folded in folds not less than 36 
inches in length and each piece be marked with the number 
of yards and inches (if any) contained therein. Such mark 
shall be stamped on the fabric of each piece. Any words, 
figures, marks, or abbreviations of the words yards ” and 
“ inches ” which, according to the common use or custom of 
the trade are commonly taken to indicate the measure of 
the folded woven goods, may be used in such marking. No 
piece shall ,be made up to show more folds than the full 
number of yards it actually contains, any portion of a yard 
(over such number of yards) not to be shown as a fold. The 
above section is to apply to all folded woven goods imported 
into the colony or protectorate, whether for sale, use, or 
disposal therein, or for transhipment to or in transit for 
any other country, port, or place, but the Comptroller of 
Customs may, with the approval of the Governor, exempt 
goods in transit for any other country in which the 
manner of folding or marking such goods is regulated by law. 

The exemptions referred to are those given in the 
Board of Trade Journal on December 1st, 1910. 


-The Manchester Canal. —Messrs. W. H. Coward, 
Limited, of Finsbury Pavement, have addressed a 
letter to the Manchester Ship Canal Company 
advocating the provision hy shipowners of more ao- 
coiumodation for dead-weight cargo in the steamers 
that already load in the Canal. They write:— 

“ We take the liberty of addressing you on the 
subject of a great inconvenience, amounting prac¬ 
tically to the negation of the advantage promised 
as a result of the extension of the sea trafidc of 
Manchester, so far as shippers of dead-weight are 
concerned. We are considerable exporters to the 
British colonies of cast-iron pipes, machinery of all 
kinds, fire-bricks, and goods generally, all of which 
come under the denomination of dead-weight. We 
are also, in a smaller degree, shippers of measure¬ 
ment goods from your city.. It appears that from 
the limited draught of steamships necessitated on 
leaving your port the tonnage offering is not 
sufficient to carry away the accumulation of cargo, 
and a large quantity is at present diverted, at an 
increased cost of carriage, to other ports. This 
state of things is sufficiently serious, but when we 
find, and we believe we are correct, that in most 
cases steamers ascending the Canal are already 
partly supplied with dead-weight collected at other 
ports, it produces circumstances absolutely; adverse 
to the prosperity dl Manchester as a loading centre. 
The remedy for tMs anomalous position naturally 
appears to be the inorea^ of tonnage, and in order 
to make up satisfactory genei^l cargoes a due pro¬ 
portion of measurement sheuid also be forthcoming, 
which the brokers say they ^>an^ot obtaiu.Y, 

The letter will x 
of the Manchester 
Exporters* 


0 doubt 



the, attefiMoa 




The National Telephone Position .—The report of 
the National Telephone Company for the first half 
of the current year has just been issued, and is the 
last report the Company will issue as a going 
concern. When it passes under the control of the 
Postmaster-General it will have been in existence 
for twenty-four years, and its revenue has now 
reached a sum approximating to three and a half 
millions sterling. The percentage of working ex¬ 
penses to net income has been steadily increasing 
in recent years, and is now over 64 per cent, as 
compared with 56’32 per cent, in 1896, but its net 
income is over one million. The Post Office takes 
over the undertaking on lines similar to those 
governing tramway transfers; that is to say the 
plant will be purchased at its fair market value, 
regard being had to its suitability for the purposes 
of the Post Office telephone service, but no payment 
will be made for goodwill or compulsory purchase, 
and certain powers of objecting to plant as unsuit¬ 
able are reserved to the Postmaster-General. At 
the option of the Government, three-fourths of the 
purchase-money, and with the consent of the Com¬ 
pany the whole of it, may be paid by way of 
annuity for a term not exceeding twenty years. 
That portion of the purchase-money not paid in 
cash wiU take the form -of terminable annuities 
running over the period named, interest on the 
balance outstanding from time to time being fixed 
at the rate of 3 per cent, per annum, payable 
quarterly. The total amount of capital invested 
in the Company is £11,483,593. 


CORRESPONDENCE. 


THE TAJ MAHAL, AGRA. 

The number of the Journal containing Mr. Robert 
Chisholm’s paper on The Taj Mahal, etc., has 
just reached me in Egypt. I regret that where 
I am now I have not suitable books of reference 
at hand, but I should like to point out that the 
dimensions of some great domed buildings in 
Europe which Mr. Chisholm gives are far from * 
correct. T~Ta tells us that Samta Sofia at Constan¬ 
tinople covers a square of about 130 feet. By this 
statement he must mean that the dome covers a 
square of that area. This is by, no means the case. 
The span of the dome, which is the same as that 
of the square on which it rests is just about 
100 feet. ** St. Peter’s at Rome, about 126 feot.” 
This is not a remarkably clear statement. No 
doubt he refers to the span of that majestic dome 
which rests on a square with the corners cut off, 
and has a diameter 140 feet or thereabout. ^ 
«St. Paul’s, London, 95 feet.*^ Paul’s ; 

covers a ^uare spaoe, although by the 
of the gr^t 'Supporting ^aarches, it 
supposed to'siand mest ma 
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Mi\ Robert F. Ghisbolm, to whom the foregoing 
letter has been submitted, writes in reply 
Mr. Somers Clarke, in his note dated January 
13th, calling into (question my figures of the rela¬ 
tive sizes of the areas covered by the well-known 
domical buildings, Santa Sophia, Constantinople; 
St. Peter’s, Borne; and St. Paul’s, London, does 
not seem to realise the impossibility of any two 
men agreeing as to how the relative merits of the 
structural difficulties overcome can be presented 
by measurement. Even the straightforward mea¬ 
surements are many. There is, first of all, the 
simple size measured from wall to wall at the floor 
level; secondly, the size measured in the same 
way at any point between the floor level and the 
level of the springing of the dome; thirdly, the 
length of the side of the greatest square which can 
be inscribed within the points of support parallel 
with the main axis of the building; fourthly, the 
side of the greatest square set diagonally with the 
main axis; and, fifthly, the diameter of the dome 
itself—whence arise other considerations. The 
Byzantine dome (Santa Sophia) resembles half an 
orange with the four cheeks cut oS by vertical 
lines, leaving four points making a square which 
rest on the centres of the sides of, say, a square 
box, whereas in St. Peter’s the half-orange rests on 
the co7'ners of the box. In St. Paul’s these corners 
are split up into three, so that the dome has twelve 
supporting props. Further, it is noted that every 
advance of the corners diminishes the difficulty of 
the structural problem, and that this cutting off 
of the corners is itself modified by its form and 
solidity. I think, as incidental statements having 
no reference whatever to the paper I was reading 
(The Taj Mahal), I will let them stand as they are. 

; The main point is that whereas Mr. Somers Clarke 
places St. Peter’s first as a structural achievement, 
I place Santa Sophia first; and I think the majority 
of the members of the architectural profession will 
agree with me. 

LINEN AND COTTON UNDERWEAR.' 

■ ^ As one of those persons who adopted linen 
underwear, with satisfactory results, on hearing 
a paper read on the Linen Industry in Ireland, last 
year, supported by a medioaL opinion recommend¬ 
ing it, Sir G. Birdwood’s remarks on page 369 
of your proceedings of the 17th inst. come to 
me as a shook. It is claimed for linen that It 
absorbs moisture very rapidly, and dries very 
rapidly, allowing the skin to breathe, and preveri|is 
chills and colds; whereas cotton arj.d wool absorb 
moisture slowly, dry very slowly, retaining the 
moisture of the body, become felted, choke the 
, pores, aud enooutage chills and colds, I always 
understood that those who could afford it in the 
East used lineri or silk underwear, while cotton V7as 
only adopted on aocbunt of ite cheapness.. Perhaps 
some of your readers qan authoritatively determine 
this differ^oe^ opiupn and the truth of the 


BOOKBINDING. 

With reference to Mr. Stephen’s interesting 
paper, and the discussion thereon, I have two 
remarks to make, as a user of books. In the 
climate of Madras it is an ordinary thing for the 
dye to come off a book-coyer on to one’s hands and 
one’s knees, however lightly it may be handled 
or rested. The chocolate colour of Chambers’s 
“ Mathematical Tables ” comes off as a bright red. 
Books intended for engineers have to go to hot and 
damp places, a fact which should be borne in mind 
by publishers. The other point is that wall- 
crickets, and some other insects, are kept off by 
certain dyes. I had many books bound when in 
Madras, especially in two colours, a pink (the 
reverse side of a red) and a pale green (the reverse 
side of a dark green). In both oases the side I 
used shows the threads, and I much prefer it to 
the side intended to be used. The material, very 
cheap, is, I believe, cotton, and seems to be sized. 
If not placed in a shutting-up book-case the pink 
covers are attacked at once by the wall-crickets, 
which, slobbering as they feed, make pale patches 
of a blotchy character, sucking out the size, bub 
not attacking the threads. The green covers, on 
the contrary, were never attacked even when 
placed amongst pink books on which the creatures 
were feeding. Bbqinalb Byves. 


NOTES ON BOOKS* 

The Life-Boat a^d its Work. By Sir John 
Cameron Lamb, C.B., O.M.G. London: William 
Clowes & Sons, Ltd. I 5 . net. 

Readers of the Journal will no doubt remember 
that about a year ago Sir John, Cameron Lamb 
read before the Society a paper, in which he gave a 
vei 7 valuable historical account of the origin and 
development of the life-boat from the date of 
its invention in the weighteenth century down to 
the present time. The subject is one with, which 
Sir. John is peculiarly well fitted to deal, as h^ has 
long been connected with the Royal National Life- 
Boat Institution, and is now its Deputy Chairman. 
As Chairman of the Council of the Boyal Society 
of Arts, he was also much interested in the part 
played by the Society in the early development 
of the life-boat : and he relates how, in 1802, it 
awarded a gold medal and fifty guineas to Henry 
Greathead; in 1807 a gold medal to Christopher 
W^n; in 1810 a silver medal and twenty guineas 
to thO'-BtswjjFAisBremner ; in 1814 a silver medal 
and guineas to Thomas Boyce; and in 1817 
a sa^er.. medal 'to Captain Gabriel Bay. These 
rewards wsare a3f'granted for inventions in connec¬ 
tion with life^gat^ and if, as Sir John Lamb 
saysj.it iiidifficulilsoirestrain a smile at the details 
of two of feexte of their award shows that 
the its jiioneer 'principles—was 

alive'atra V#rViii6^%eriod to the impoilianoe of 
encotxaging mtech in this direction. 
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It is, perhaps, hardly necessary to describe in 
detail the contents of the book, as they are the 
same in substance as the paper which appeared in 
thQ 'Journal of February ISfch, 1910, A number 
of excellent illustrations have been added, not 
the least interesting of which is a reproduction 
of the wreck-chart of the British Isles for 1907-8— 
a most convincing argument , for the cause which 
Sir John Lamb advocates. The little book gives 
an extremely interesting and complete account of 
the subject with which it deals, and it is to be hoped 
that it will enjoy a wide circulation, the more 
especially as any profits derived from its sale will 
be handed over to that most deserving of bodies, 
the Royal National Life-Boat Institution. 


The number of silk manufactories throughout 
the country are 2,413, employing a total of 232,549 
hands, of whom 20,307 are males and 212,242 are 
females. Their wages amount annually to seventy- 
five million of lire (three million pounds sterling). 

Amongst European nations, Italy still holds her 
position as the largest silk producer, but daring the 
last twenty years she has lost the supremacy she 
then held, and now occupies only the third place, 
as will be seen from the following statistics:— 
1890 - 91 . 1009 - 10 . 

China . . 4,910,000 kilos. 7,480,000 kilos. 

Japan . . 2,018,000 „ 8,672,000 „ 

Italy . . 4,690,000 „ 4,251,000 „ 

France . . 650,000 „ 674,000 „ 


GENERAL NOTES* 


iNTERNATIONAti ART CONGRESS AT ROME.— 
Arrangements have been made to hold an Inter¬ 
national Art Congress in connection with the Exhi¬ 
bition of Fine Art which will be opened at Rome 
on March 27th next. The Congress will last for 
eight days. The subjects to be discussed have been 
divided into five groups: (1) Problems connected 
with culture and teaching; (2) the teaching of art; 
(3) aesthetics and public art ,* (4) exhibitions, com¬ 
petitions, legislation; (5) study and experiment in 
technical processes. A large and infiuential Inter¬ 
national Patronage Committee has been formed, 
under the presidency of the Minister of Public 
Instruction. 

Indian Oyster Culture. — The American 
Consul at Calcutta states that an article on Indian 
oysters in the Madras Fisheries Bulletin has drawn 
attention to the commercial possibilities of oyster 
culture in India, for although there are numerous 
natural oyster-beds in various parts of India, 
there is no organised oyster industry anywhere. 
Some years ago the oyster-beds of Sindh were 
exceedingly prolific, and made Karachi famous. 
To-day the supply is totally insufficient, and 
the beds practically wrecked. In most of the 
estharies of the Madras Presidency edible oysters 
are found. The shape of the Indian oyster seems 
to be determined by the character of its habitation. 
In muddy'creeks and channels they are long and 
narrow, and in sandy beds of water they assume a 
broad form An ideal oyster-bed has been dis¬ 
covered in the Pulicat Lake, but the most extensive 
beds in Southern India are those in Cochin Harbour. 


The Egyptian Cotton Industry. — A recent 
Khedivial decree has authorised the creation of a 
Department of Agriculture in Egypt, and the 
appointment of a Director-General to that office. 
Although no definite plans have yet been formed 
as to the work of the new administration, it is 
believed that it will have to do principally with 
the control of cotton culture, and by systematic 
surveillance to prevent over-irrigation of the cotton 
fields by native growers, who in the past have re¬ 
tarded the maturity of the plants by flooding the 
fields too frequently. The education of the native 
farmer as to the proper kinds of seeds to use and 
as to the best crop rotations will, it is believed, 
also claim much of the attention of the new 
department. The Director-General is now visiting 
the cotton-producing districts with a view to 
gatheriiig first-hand knowledge of the actual con¬ 
ditions that he will be called upon to supervise. 
The Egyptian Government is experimenting on its 
Korashieh Estates with a new cotton-seed styled 
“Assili,*^ which has produced approximately 800 
pounds per acre. It is like “ Afifi in colour, but 
better in quality, and is expected to fetch about 
eight shillings and fourpence more per hundred¬ 
weight than any other variety cultivated in Egypt. 
The Ministry of Agriculture at Constantinople has 
asked the Ottoman High Commissioner in Cairo 
to send a quantity of Egyptian cotton-seed of the 
best varieties with a view to being tried in Turkey. 

Chinese Pottery . in the Straits Settle¬ 
ments. —Chinese are pioneers in the art of pottery. 
They use few implements, and the rapidity with 
which they fashion pots is marvellous, especially 
some of the Straits Settlements potters. The 
potter’s wheel is the essential part of the work¬ 
man’s equipment. This is a large fiat disc of stone 
revolving on a pivot. When the clay is properly 


Early precautionary measures should, it is said, be prepared, a five-pound piece, which is sufficient for 
taken to safeguard aU existing beds, and thdr a ten-inch pot, is rolled into a ball, dab^d 

cultivation d^eveloped by the introduction of with burnt rice Busks, and placed on the disc^ 

experts. ' The workmM^S 1^is gently thrust into the J 

■ , ^ omtre the clay;- while his right Band is 

The Sile Industry.in ItaXiY.— The importa^oe pressing on the hul^e te keep the wholi^ ^ 

. of .the Italian silk industry ma^ be se^en frq-ia'most of the 
following fibres taken, Mini&rfiil' wheel .is 

.recently. ipsued»'' ^ By ^'liiaais' - 4 
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opposite each other—i.e., one inside and one outside 
—together moving slowly up from the wheel, 
pressure by both hands is exerted, and the shape¬ 
less mass of clay assumes the shape of a pot with 
astonishing rapidity. A thin piece of wood is used 
to flatten the rim, and usually the same piece is 
used to measure the pot to see if it is the correct 
size. A potter will mould two ten-inch pots in three 
minutes. These newly-made pots are set in the 
sun for one day, and then placed in an oven 
arrangement, where they are “fired,” an operation 
which takes four days. 

Tbaffic oit the Simplon Bailway. —Since the 
opening of the, Simplon Tunnel in the spring of 
1906, both the passenger and goods traffic by this 
route show a marked increase, as wiU be seen by 
the following returns:— 



No. of 

Passeugevs. 

Goods. 

1906 . 

. 260,000 . . 

. 26,000 tons. 

1907 . 

. 365,000 . . 

. 75,000 „ 

1908 . 

. 375,000 . . 

. 81,000 „ 

1909 . 

. 376,000 . . 

. 102,000 „ 

1910 . 

. 497,000 . . 

. 135,000 „ 


The Pboduction op Spabkling Burgundy in 
France.— In making sparkling Burgundy, the best 
qualities of wines are carefully selected and kept 
in cool cellars, to be prepared to the taste of 
its consumers. The* fining and racking require the 
greatest attention. The wine is then bottled and 
piled in a cellar having a steady temperature of 
50° Fahrenheit, where the fermentation* takes 
place. The American Consular Agent at Dijon 
says that under normal conditions fermentation 
takes two years. When the ferment has destroyed 
the original substances, which prevented limpidity 
and good conservation, the carbonic acid gas, 
crated by the decomposition of the natural sugar, 
produces the final and complete clarification, and 
the wine has received the maximum of its hygienic 
quality. When fermentation is finished, and the 
sediment precipitated, the bottles are placed on an 
indined table* necks downward, and gently moved 
every day for sixty days, so as to bring the sedi¬ 
ment to the corks. The csorks are then removed, 
and the sediment forced out by the gas in the 
bottles. The operation must be carried out as 
quickly as possible to avoid loss of wine. The 
bottles, after being refilled and recorked with new 
corks, are put back in the cellar, and are ready for 
labelling and shipping. 

Alcohol prom the Garob Bean, —The dis¬ 
covery that alcohol cau-be extracted from the fruit 
of ';%e carob tree has caused this article to be 
: lo^ed.pfon as "ihlieh more valuable than formerly., 
^ a l^iiimous evergreen found in Spain, 
fee Levant, and its fruit, "commonly 
m about one inch wide and 
from inches *hmg, and when dried has 

hitherto feed ■ for, animals.^ Experi¬ 
ments have Spain to obtain 

alcohol from Jtftar triturating the fruit 


it was immediately placed in hot water to steep, 
and the sugar or glucose extracted by means of a 
current of water. The liquid resulting from this 
process was then allowed to ferment, the glucose 
thus being transformed into alcohol, which was 
later distilled. It was found that 2*3 quarts of 
pure alcohol could be obtained from twenty-two 
pounds of the beans. A factory has been estab¬ 
lished at Faro, in Portugal, furnished with a 
triturator of 4,000 pounds’ capacity per hour. 
Here the practice is to steep the beans in four 
or five times their weight of water. The quantity 
of water depends upon the amount of glucose 
contained in the beans, which must be determined 
chemically. The distilling is carried on with the 
most modern apparatus, because the alcohol from 
the earob bean, unless very pure, emits a peculiar 
odour and has a disagreeable taste. Owing to the 
great quantity of carob trees {algarroho) in Spain, 
this discovery will probably establish another im¬ 
portant industry there, as well as in other Mediter¬ 
ranean countries. Large quantities of the bean 
are grown in the neighbourhood of Barcelona; 
and in the provinces of Valencia and Oastellon, 
and in the south, the production is even greater. 

United States Coal Production. —According 
to reports received by the United States Geological 
Survey from coal-mine owners and others familiar , 
with the industry, the production of coal in tlie 
United States during 1910 was between 476 and 
486 million short tons, a considerable increase over 
the output of 460 million short tons in 1909, and 
approximately within one per cent, of the maximum 
previous record of 480 million tons produced in 
1907. Of the total production in 1910, the anthracite 
mines of Pennsylvania contributed nearly 83 million 
short tons, and the bituminous mines between 390 
and 400 million tons. 

Goco-nut Oil Butter in Austria. —A new 
substitute for butter has been placed on the market 
in Western Bohemia. It contains no animal fats, 
but is manufactured from coco-nut oil, the yolk of 
eggs, and a small proportion of cream. The coco¬ 
nuts are imported by the shipload by way of 
Hamburg, up the Elbe to Aussig, where the factory 
is situated. The meat of the coco-nuts is pressed 
for the oil, the outer fibrous shell is used in the 
manufacture of mats, and the hard shell is made 
into buttons. Coco-nut oil has been used for some 
time in Europe in the manufacture of oleomargarine 
under various names, but in combination with lard 
or other animal fats. The “ vegetable ” butter is 
prepared in two forms—soft and in firm cakes. It 
is shipped by parcels post from the factory in 
packages of five kilogrammes (eleven pounds). The 
claim is made that this butter substitute has an 
agreeable flavour, is , .not injurious to health, and is 
excellent for cooHng purposes. 

THB'MANGRO'^ifBi4k;iENDUSTRY IN,' AUSTRALIA. 
—A oompar^ has, Been formed in Sydney for 
utilising mangrove bark, to meet commercial 
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demands for tanning and dyeing purposes, and, 
according to the American Yice-Gonsul in that 
city, a concession has been obtained from the 
Government of Queensland for taking the bark 
from trees on land near the coast of North 
Queensland, between Oqoktown and Cape York. 
It is said that the supplies of black mangrove trees 
in the northern part' of Australia are almost 
unlimited, the forests being found along rivers, 
creeks, and estuaries near the coast, frequently on 
mud fiats, which are inundated at high tides. 
Many of the trees grow large, and permit of poles 
fifty feet long being cut, while from a single tree 
upwards of a ton of bark has been stripped. Pre¬ 
vious attempts to make commercial use of Austra¬ 
lian mangrove bark have not met with success, 
owing to the high freight in shipping the bark 
to countries equipped with plant suitable for 
treating the bark, but the present plan contem¬ 
plates conveying the bark to a factory near the 
trees, where it can be dried and crushed, and 
the cutch made into solid extracts, which can 
be more easily exported. It is estimated that 
240 tons of bark will produce 45 per cent, of cutch. 
It is said that Queensland is in a position to 
compete, under favourable conditions, with the 
principal sources of mangrove supplies, that is to 
say, the east coast of Africa, North Borneo, etc. 

The Production of Tuna Cheese in Mexico.— 
The tuna cheese industry has been of importance 
in Mexico from time immemorial, and San Luis 
Potosi has long been the great tuna market of that 
country. The tuna plant grows spontaneously in 
San Luis Potosi, Guanajuato, and Zacatecas, oh 
land too dry at present to permit of much other 
vegetation. In some parts of San Luis Potosi it 
grows in such profusion as to render fair returns 
to landowners, in spite of the exceedingly low price 
realised for the fruit. The cheese is made by 
simply boiling and straining the tuna pulp imtil 
the proper consistency is reached. It is of a 
chocolate colour, pleasant to the taste, wholesome, 
and slightly laxative. Sometimes nuts or flavours 
are added, and the product is said to be better 
when taken with milk. The leaves of the tuna 
plant, which is of the prickly pear family, are used 
for fodder or dried and used for fuel. The term 
“tuna cheese” is descriptive only of the con¬ 
sistency of the product; it is, rather, a confection, 
and is to be sold in the United States, to which 
country it is being exported from Mexico in small 
. packages as a confection. 


MEETINGS OF THE' .SOCIETY. 

Oedinary Mebtinc^s. 

Wednesday evenings, at 8 o’clock 
March 1 .— Leonard E. Hinn, M.B., 

“ Caisson Sickness and Compressed Aiir,” 

, March 8.—Q#-,. 


Wednesday afternoon, at 4.30 o’clock:— 

March 15.—Colonel Charles Edward Cassal, 
V.D., P.I.G., “The Adulteration of Food.” The 
Right Hon. the Lord Mayor of London will preside. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

March 16.—Glaude Hamilton Archer Hill, 
I.O.S., C.S.I., O.I.E., “ Education in India.” The 
Right Hon. Lord Northcote, G.O.M.G., G.O.I.E., 
O.B., will preside. 

April 27.—Sir Thomas Henry Holland ,K.0.I. E., 
D.So., P.R.S., “ The Trend of Mineral Development 
in India.” Lord Avebury, D.G.L., LL.D., F.R.S,, 
will preside. 

May 25.—W. R. H. Merk, I.G.S., G.S.I., LL.D., 
“ The N.W.P. Province of India.” 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock;— 

February 28.—The Hon. Sir Richard Solomon, 
K.G.B., K:.0.M.G., K.O.V.O., K.O., M.A., High Gom- 
mlssionet for the Union of South Africa, “The 
Resources and Problems of the Union of South 
Africa,” The Right Hon. Lewis Harcourt, M.P., 
Secretary of State for the Colonies, will preside. 

April 4. —Captain R. Muirhead Collins, 
O.M.G., “Australia and her Resources.” 

May 9.—F. Williams Taylor, “ Canadian 
Banking.” 


Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Professor Adrian J. Brown, M.Sc., “ Brewing 

and Modern Science,” Four Lectures. 

Sylldbm. 

Lecture IV.— February 27.—“ The Fermenta¬ 
tion Process.” Previous Treatment of the subject 
by Dr. G. Salamon in 1888—^The Pure Yeast Ques¬ 
tion in Brewing—Zymase and Modern Views of 
Alcoholip Fermentation—^Nitrogen Assimilation— 
The so-called “ secondary ” products of Fermenta¬ 
tion, etc.—Conclusion. 

Professor J. A. Fleming, M.A., D,Sc., 
F.R.S,, “ Applications of Electric Heating,” 
Four Lectures, 

Syllabus. 

Lecture I.— March 6.—“ The Laws of Electric 
Heating, Radiation, and Thermometry.” The 
Transformation of Electric. Current Energy into 
Heat — Joule,'S ■ Law — Explanation: the Eleo^ 

tronic Hypothesis‘d Necessary Qualiti^ of fdia 
Conductor and Cc^itions for the Prqduetioi^ 
High Temperature—Laws of Badiation^-^&tblBSiiT 
-,'' Boltsmahn ’Law—Wien’s Displaoem^t^: 

'Eitoc^cal; of. ; 



898 


JOUBNAL OF THE EOYAL SOCIETY OF ARTS. mnmnf 24 , mi. 


Lectueb II.— Mabch 13.—“ The Appliances and 
Processes of Electric Heating.” Resistance and 
Arc Heating—Direct and Inductive Methods— 
Electric Furnaces of G-irod, Heroult, Kjellin, 
Eeller, Stassano, Ferranti, Rodenhauser, and others 
—^Resistance Furnaces for Chemical Operations, 
both at Moderate and Very High Temperatures— 
Experimental Models. 

Lectuee III.— Maech 20. — ‘*The Technical 
Applications of Electric Heating,” The Manu¬ 
facture of Graphite, Carborundum, Calcium 
Carbide, Quartz Glass, Aluminium, Ferro-Alloys, 
and Iron and Steel in Electric Furnaces—Electric 
Welding—Electric Furnaces for Metallurgical and 
Chemical Operations. 

Lectuee IV. — IVIaech 27. — “ The Domestic 
Applications of Electric Heating.” Electric Water 
Heating—Its Cost and Economy—Air Heating by. 
-Electric Radiators and Convectors — Electric 
Cooking—^Various Systems and Types of Utensil 
critically discussed—The Advantages and Draw¬ 
backs in Comparison with other Methods of 
Culinary Heating. 

Alpeed B. H. Tutton, M.A., D.So., F.RvS., 

Rook Crystal: its Structure and Uses.” 
Four Lectures. 

May 1, 8,15, 22. 

Dates to he hereafter announced :— 

Fbank: M. Andeews, Architecture in America.” 

Aethus Ghaelbb Davis, F.C.S., Assoo.Inst.O.E., 
‘*The Manufacture and Testing o^ Portland 
Cement.” 

George B, Heming, “ Art Education in Jewellery 
andGoldsmithing.” Sir George Birdwood, K.O.I.E., 
U.S.L, M.D., LL.D., will preside. 

Professor Raoul Pictet, ‘'Les Basses Tempera¬ 
tures.” 

Sir William Abstey, K.O.B., D.G.L., D.Sc,, 
F.R.S., “ The Quantitative Measurement of Colour- 
Blindness.” 

Hal Williams, M.LMeoh,E., M,I.E.E., ** Beet 
Sugar Factories.” 

^OBL Heatoit, B.So., F.G.S., “ The Production 
and Identification of Artificial Gems.” 


MEETINGS FOR THE ENSUING WEEK. 

MojinAT, MbsUARY 37...royal SOOIETY of arts, Johnr 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Professor Adrian J..Brown, “ Brewing and Modem 
Science,” (Lecture IV.) 

, Oeo@:apMoal, ..BiirHngtcm-gardens, W., 8*30 p.m. 
V Br. W. T, Grei4n,Labrador.” 

i ' Stapi<^ Irih Hall, Holbom, "W.C., 5 p.m. 

' PlBJiEARY 28.„ItOYAB SOOIETY OF ARTS, 

W.O., 4.30 p.m. (Colonial 
4 liAe HpiL, Sir Ridiard Solomon, High 

c the Onion oi Souiii Africa, “ The 

I ’Ffohlmns of the Union of South 

W., 3 p.m. 

Structure: 



Civil Engineers, 25, Great George-street, S.W., 8 p.m. 
Mr. A. T. Blackall, “Modern Rail way‘Signal ling : 
Some Developments upon the Great Western 
Railway.” 

Photographic, 35, Russell-square, W.O., 8 p.m. 

Mr. E. W. Harvey Piper, “ Lordly Lincoln.” 

Cold Storage and Ice Association, at the Royal 
Society of Aets, .Tohn-street, Aclelphi, W.C., 
8 p.m. Mr. F. Simpson, “ Thermometry in its 
Application to the Carriage and Storage of 
Refrigerated Produce.” 

Wednesday, March 1...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Dr, l/conard 
Hill, “Caisson Sickness ami Compressed Air.” 
Public Analysts, Burlington House, W., 8 p.m. 

1. Anniuil General Meeting. 2, Messrs. R, Ross, 
J. Race, and F. Maudaley, “ Examination of the 
Process of Shrewsbury <fc Knapp for the Estima¬ 
tion of Coco-nut Oil.” 3. Dr. A. C. Cumming and 
Mr. A. Gemmell, “The Estimation of Iron by 
Permanganate in the Presence of Hydrochloric 
Acid.” 4. Dr. A. Backe, “The Analysis of 
Sweetened Condensed Milk.” 5. Mr. H. S. 
Shrewsbury, “Ifote on Henry C. Frey’s Method 
of Estimating Petroleum in Turpentine.” 6. Mr. 
J, P. Batey, “Note on the Formation of Hy- 
poiodites and their Action on Sodium Thio¬ 
sulphate—A source of error in certain Iodine 
Titrations.” 7. Dr. C. B. Savory will show a 
new form of Specific Gravity Apparatus. 

United Service Institution, Whitehall, S.W., 3 p.m. 
Major-General H. T. Arbuthnot, “The Crimea 
Revisited.” 

Royal Archieological, at the Society of Antiquaries, 
Burlington House, W., 4.30 p.m. Mr. H. H. E. 
Oraster, “ The Abandonment of the Roman Wall.” 
West India Committee, 15, Seething-lane, E.C., 
R46 p.m. Mr. W. Fawcett, “Some Interesting 
Features of Tropical Vegetation in the West 
Indies.” 

Thursday, March 2... Royal, Burlington House, W., 
4.30 p-m. 

Linneau, Burlington House, W., 8 p.m. 1. Dr. 
Malcolm Burr, “ Dermaptera (Earwigs) preserved 
in Amber, from Prussia.” 2. Miss Laura Roscoe 
Thoruely, “ Report on the Marine Polyzoa of the 
Collection made by Mr. J. Stanley Gardiner in the 
Indian Ocean in H.M.S. ‘Sealark.”* 3. Mr. W. M. 
Tattersall, “ On the Mysidacea and Euphausiacea 
collected in the Indian Ocean during 1005.” 
Roentgen Society, 10, Hanover-square, W., 8.15 p.m. 
Chemical, Burlington House, W., 8.30 p.m. i. Mr. 
S. U. Pickering, “Potassium Cupricaibonates.” 

2. Messrs. M. 0. Forster and A. Zimmerli, 
“ Studies in the Camphaue Series. Part XXIX. 
A New Phenylhydrazone of Camphorquinone.” 

3. Messrs. A. Hopwood and C. Weizmann, 
“Synthesis of Pipeptides of Laurie Acid with 
Glycine, Alanine, Valine, Leucine, and Aspara¬ 
gine." 4. Messrs. F. G. Pope and H. Howard, 
“ Fluorone Derivatives.” 5. Messrs. F. B. Power 
and A. H.’^Salway, “The Constituents of Witharia 

. Somnifera.” 

Royal Institution, Albemarle-street, W., 3 p.m. 

to A. C. Benson, “ Ruskin.” (Lecture I.) 

Camera Club, 17, John-street, Ade^i, W.O., 8.30 p.m. 

Mr. C. Davenport, “Hlumfuated Manuscripts,” 
Biilatelio, 4, Soutlitopton-row, W.O., 6 p.m. 
to. F. J. Peplow, “Display of the 1871-6 Issues of 
^ Japan bn Entires, with Notes on the Cancellations. ” 
Friday, MARck"3...Royal Institution, Albemarle-street, 
W.,*9 p.m. Dr, F. A. Dlxey, “ Scents of Butterflies.” 
Civil EBgiE| 0 ts, 26, Great George-street, S.W., 8p.m, 
(^tud|in4* Mooting.) Mr. H, Ellis Hill, Jun,, 
“L%os karboju* Survey, 1909-1910.” 

Saturday, MAsask xlnstitution, Albema^^ 

W.'^A#^''3^fekc^ShrJ.J. Thomson j “Radiant 
(Lecture 1.) ^ 
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NOTICES. 


NEXT WEEK. 

Monday, March 6 th, 8 p.m. (Cantor Lecture.) 
Professor J. A. Fleming, M.A., B.Se., F.E.S., 
‘‘Applications of Electric Heating.” (Lecture I.) 

Wednesday, March 8 th, 8 p.m. (Ordinary 
Meeting.) James CxINTlib, M.A., M.B., C.M., 
D.P.H., “ Plague and Its Dissemination.” Sir 
Shirley Forster Murphy, M.E.C.S., will 
preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURES ON BREWING.” 

On Monday Evening, February 27th, Professor 
Adrian J. Brown, M.Sc., delivered the fourth 
and last lecture of his course on “ Brewing and 
Modern Science.” 

On the motion of the Chairman, a vote of 
thanks was accorded to Professor Brown for his 
interesting course. 

The lectures will be published in the Jotirnal 
dming the summer recess. 


COLONIAL SECTION. 

Tuesday Aeternoon, February 28th, the 
Eight Hon. Lewis Harcourt, M.P., Secretary 
bf‘ State for the Colonies, in the chair. A 
paper oij ” The Eesources and Problems of 
‘the Union of South Africa ” was read by the 
Hon. Sir Eichard Solomon, K.C.B., K.C.M.G., 
K.C.V.O., K.G., High Commissioner for the 
Union of South Africa. 

The paper and discussion will be published 
Ih ^ subsequent number of th§ Journal, 


COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for I 5 . 6d. each, on 
application to the Secretary. 


PROCEEDINGS OFTHESOCIETY* 


TWELFTH ORDINARY MEETING. 

Wednesday, March 1st, 1911 ; Ernest 
William Moir, M.Inst.C.E., in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Curtis, Miss Gertrude M., 5, Victoria-street, h.W, 
Hayward, Johnson, Tuesley Lane Cottage, Godal- 
ming, Surrey. 

Hebdon, William, 56, Tresillian-road, St. John’s, 
S.B, 

Johnston, Edward Hamilton, I.C.S., Terlings, 
Harlow, Essex. 

Willott, Frederic John, The Aluminium Corpora-, 
tion, Limited, Wallsend-on-Tyne. 

The following candidates were balloted for 
and duly elected members of tlie Society 
Bell, Thomas, Messrs. John Brown & Co., Ltd., 
Clydebank, Scotland. 

Byrne, James, 24, Broad-st., New York City, U.S.A. 
Ooiokabn, Olive, Oakwood, Wylam, Northumberland. 
Dubilier, William, 431, Lumber Exchange Building, 
Seattle, Washington, XJ.S.A. 

Lee, Harold, 56, Oxford-street; and Fairfield, 
Broughton Park, Manchester. 

Lello, Thomas Stanley, High-road, Ohadwell Heath, 
Essex. . 

Mackay, Eobert John, Secretary's Ofilce, General. 

Post Office, B.O. . 

Mansell, Waller H., 406, Oxford-street, W. ,;, 
Pitt, E/Sandip^»-5^^^ Wilts; 


LIST 0 F MEMBERS.* 


' ,,' ,0rivasi»ya, Jwala E.^.^^iCun|cl^ 

The new: M bf ^ ' 'John' ',Sa4iT|el, 
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The paper read was— 

OAISSON SICKNESS AND COM¬ 
PRESSED AIR. 

By Leonard Hill, M.B., F.R.S. 

Attention was first called to caisson disease 
or compressed-air sickness in the middle of last 
century, when Triger applied the use of eom- 
pressed-air caissons to the sinliing of coal shafts 
through the wet soil at Chalons on the banks 
of the Loire. Hoppe Seyler (1857) and Thos. 
Schwann (1858) in Germany, and Bucquoy 
(1861) in France, gave the first correct sug- 
gestiop. as to the cause, viz., that it was due to 
the setting free of bubbles of gas in the blood. 
Nitrogen gas is dissolved, according to the law 
of partial pressures, during exposure to the 
compressed air, and this dissolved gas having 
no time to esca;:,e through the lungs, if the 
pressure be suddenly lowered, bubbles off just 
as carbonic acid escapes frorp aerated water 
when a bottle is uncorked. 

The voice of these men w'as as that of the 
prophet in the wilderness; the large majority 
of medical writers, ignorant of physical laws, 
held that exposure to compressed air mechani¬ 
cally alters the distribution of the blood, 
forcing it inwards and causing a congestion of 
the viscera, which is suddenly and dangerously 
altered on decompression. 

In 1879 Paul Bert published his great work 
** La Pression Baromdtrique,” in which he 
described an admirably - contrived series of 
experiments on animals which proved, once and 
for all, (1) that the mechanical effects of com¬ 
pressed air are negligible; (2) that during 
exposure to 8 to 9 atmospheres| there is no 
ill effect until the partial pressure of oxygen 
dissolved in the blood reaches such a point that 
it acts as a tissue poison; (3) that patholc^cal 
accidents occur only after decompression, and 
are due to bubbles of nitrogen appearing in the 
blood and interfering with the circulation; 
(4) that these effects can be prevented by 
makirg the rate of decompression slow enough. 

After Bert’s death, Philippon and others in 
France confirmed his work, hut in England, 
and particularly in America where many great 
cai^n works were initiated, engineers remained 
^ in ignorance of Bert’s great work, and the 
m^^haxiical theoi^j held sway. In Germany 
Ycm. ScJ^tte^H^er knd Mager published in 

* 'theddiia ayalleiie. They established the 
“-feii^pressedrair illness, and 



how this depends on the ischaemia produced by 
bubbles interfering with the circulation in one 
or other part of the body. In particular they 
demonstrated that the paralysis, so often pro¬ 
duced (diver’s palsy), is due to a local death and 
degeneration of the spinal cord, produced by 
bubbles blocking the circulation there. They 
laid down the principle that a uniform decom¬ 
pression at the rate of two minutes per O’l 
atmosphere was safe, basing their calculations 
on a law of saturation and desaturation of the 
body, which had been enunciated by Zuntz (1897). 
Two years earlier, in 1898, I began the experi¬ 
mental study of this subject in England, and by 
my experiments independently established the 
truth of Bert’s conclusions and overthrew the 
mechanical doctrines which were generally held 
here and America. For the last fifteen years I 
have continued researches on the subject, and I 
now propose to give you the chief results of 
these. Before doing so I may state that in 
1899 Lorrain Smith greatly advanced our know¬ 
ledge of oxygen poisoning by showing that very 
long exposure (for two days or so) to a partial 
pressure of 75 per cent, to 100 per cent, of an 
atmosphere produces a fatal inflammation of the 
lung, while short exposures to over 2 to 3 atmo¬ 
spheres of oxygen quickly produces the same effect 
(180 per cent, of an atmosphere in twenty-four 
hours, 300 per cent, in five hours). E. W. Moir 
reported that mules lived for a year in the' 
Hudson Tunnel, where the partial pressure of 
oxygen was about 60 per cent, of an atmosphere. 
They remained in perfect health. 

In 1907 Vernon made a very important con¬ 
tribution by showing that oil or fat exposed to 
air takes up in solution over five times the 
volume of nitrogen and oxygen that water does. 
In the same year Haldane, with Boycott and 
Damant, for the Admiralty Committee on deep¬ 
water diving, made an equally important contri¬ 
bution, in which they showed (1) that the 
deep-water divet hitherto had not been given 
a sufficient air supply and had in conse¬ 
quence suffered from excess of carbcfh dioxide, 
(2) That the legs of his dress required lacing up 
to prevent his bseing blown up helpless from the 
bottom by too big an air supply. (3) That the 
saturation of the body in compressed air was 
much slower thaii generally thought. (4) That 
safety lay in m^ing the exposure a short one 
for deep-water Ivork (previously insisted on by 
Oatsaras), (§) ’Hiat it is safe to deoonffpress 
rapidly from the maximum absolute presrare to 
half tbi^ pres^e, the second stage of decom- 
pr^sion beingslow enough to allow the' 
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supersaturated blood to give up the nitrogen to 
the lungs. 

After this brief introduction I will now give 
an account of the chief experiments I have 
carried out with the help of first one and then 
another colleague—J. J. R. Macleod, C. E. Haih, 
M. Greenwood, F. Twort, and H. B. Walker. 

Disproof of Mechanical Theory. —(1) I en¬ 
closed a frog’s heart in a small chamber with 
thick glass windows, and showed that it con¬ 
tinued to contract in a normal manner at a 
pressmre of even 50 atmospheres. Similarly 
I showed that a frog’s muscle could .be excited 
to contract normally in like conditions. (2) In 
caterpillars, air is conveyed directly to the body 
cells ' by finely branching tracheae. Their cir¬ 
culating liquid is not respiratory in function. 
Sudden decompression from 27 atmospheres 
had no ill-effect on these, unless they had eaten 
leaves while under pressure. Then the^’’ were 
burst by the swelling of the swallowed bubbles 
(Greenwood). (3) I enclosed a narcotised dog 
or cat in a pressure chamber, having first 
connected its carotid artery with a mercurial 
manometer, and set the manometer recording 
on a clockwork drum, the manometer and 
drum both being put inside the chamber. 
I showed that the blood pressure and pulse 
beats exhibited no noteworthy, change on 
raising or lowering the pressure 2 to 3 atmo¬ 
spheres (confirmation of Bert). (4) I contrived 
a chamber with glass windows, in which I 
placed a frog so that the -web of its feet might 
be illuminated with an are light and projected 
microscopically on to a screen. I found that 
the circulation in the capillaries did not alter 
w^hen the pressure was raised quickly or lowered 
20 atmospheres and even 70 atmospheres, 

Froofs that Nitrogen Bubbles are the Cause 
of the Illness. — (1) By the same means I 
demonstrated both the setting free of nitrogen 
bubbles in the blood on decompression, and the 
fact that they can be again driven into solution 
by recompression — for on suddenly decom¬ 
pressing after a long exposure I had the keen 
pleasure of seeing the bubbles appear in the 
capillaries, grow in size and stop the circulation, 
to shrink and disappear again on putting up 
the pressure {Froceedings of the Boyal Society^ 
.yoi, Ixx., p, 454, 1902), This experiment was 
repeated by Sir Thomas Oliver {Journal of 
the Bxyyal Society of Artsi May 11th, 1906, 
vol. liv.), (2) Macleod and, I\enclo^ 
cotised dogs in a pressure. cfephte, hSiving 
first connected t|ie. cwtid artery, tq a (lap 
, so that' we ^ ‘ sampW 


into a vacuum pump and analyse the blood 
gases. We then confirmed Bert’s observations, 
and showed that the nitrogen dissolved in the 
blood varies with the partial pressure, roughly 
1 per cent, of nitrogen is dissolved per atmo¬ 
sphere. By the same method we studied the 
giving-off of nitrogen from the lungs during 
decompression. (3) 0. Ham and I killed rats 
rapid decompression from 10 atmospheres, 
and chopped up their bodies under water, 
collecting the gas set free in their bodies 
under a funnel full of water. We found 80 
to 90 per cent, of the gas was nitrogen, and 
the rest chiefly carbon dioxide with a trace of 
oxygen, e.y., 10*7 to 16 per cent. COg, 2*1 to 
4 per jsent. 0, 87*2 to 80 per cent. N. The gas 
obtained was more than there ought to have 
been according to the law of partial pressures 
and the volume of water in the body. This 
excess we found was partly due to gas, swallowed 
or set free by- fermentation, in the alimentary 
canal. Part of the excess, no doubt, was due 
to tbe greater solubility of nitrogen in fat, a 
fact then undiscovered. (4) We killed mammals 
by rapid decompression, and, opening the right 
side of the heart under water, analysed the gas 
obtained and showed it was 80 to 90 per cent N, 
the rest being carbon dioxide with only a trace 
of oxygen. The carbonic acid escapes from 
the blood because the nitrogen set free acts as 
a vacuum in regard to COg. The ox^^gen chemi¬ 
cally unites with and is used up by the blood, 
and therefore is only found in small amount 
(confirmatory of von- Schrotter). (6) Green¬ 
wood and I showed that rats and frogs, 
if submitted to high pressures of oxygen 
until ^poisoned by it, and then rapidly 
decompressed, have considerable amounts of 
dissolved oxygen set free in their bodies. This 
never occurs with 'low pressures of air, and 
oxygen bubbles are not a factor in caisson 
sickness, (6) We also showed that .animals 
killed by decompression in 3 to 5 seconds from 
-f 7 to 8 atmospheres have gas bubbles in the fat 
droplets of the tissue cells, such as the liver and 
kidney, which actually vacuolise and disrupt the 
structure of the tissue cells. The liver and ' 
kidney may appes^ foamy vnth bubbles in such 
case. - The fat, too, in all cases of rapid decom¬ 
pression, is honeycombed with bubbles, like 
whisked white of eg|. Alveoli of the lungs, too, 
m^y be ruptm^ '^d lobules rendered emphy^ 
sematous by the.wl^at expansion ol to’ 
55 ^tlm,'tom.' 'Mfehis sefe ^ 

to, navUy, ' ■ 
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vessels are filled with columns of bubbles. 
Such a distribution of gas may be found in men 
killed by bursting of caissons. (7) Comparing 
big rats with small rats, pregnant with virgin 
rats, and mice with rats, we found the danger 
of- rapid decompression increases with body 
weight. An herbivorous animal, the guinea-pig, 
too, is more susceptible than a kitten of the 
same weight. A.ySmith found the heavier and 
older men more susceptible at the Brooklyn 
Works. 

Boycott and Damant have since shown that 
the risk varies as the fatness of the animal. 
This we have recently found to hold good with 
pigs. Fat pigs weighing 100 to 120 lbs. are 
more susceptible than smaller pigs of 50 to 
60 lbs. The bubbles once set free in the fat 
of pigs may stay there for days after decom¬ 
pression, as we have found to om' cost, for it 
has seriously damaged the sale of the animals 
to the butcher, since the fat does not bleed 
' properly and remains pink. 

Yernon showed that fat exposed to 1 atmo¬ 
sphere dissolves about five times the amount 
that water does. F. Twort and I have shown 
that this holds good up to 7 atmospheres. 

The following are the figures we obtained:— 

fiO c.e. olive oil (specific gravity *917) were 
shaken at + 95 lbs. for 38 minutes, and allowed 
to stand at +95 lbs. for 2] hours. Room 
temperature, 17*3*^ C, The gases were then 
extracted from a sample. 


Volume of gases Calculated on 

(K.T,P.)- Vernon's results. 

■ " - N 35-55 89-21 

0 18 17 
CO* 1-62 1-491 

^ Time spent in collecting sample, 1 minute. 
Pressure fell 2^ lbs, during colldotion. The yest 
. of the oil was left for three day sat +92 lbs., 
to +84*6 lbs. The sample gave 






Voiome of gases 
•CMP.); 

H 33*61 
O-15*56 
CO. 1*66 


Calculated on 
Vernon’s results. 
35*53 
15‘*4 
1*35 


oil gave a alow evolution of visible bubbles 
. redu^ioh oi to pressure in 10 minutei 
^ + ^Ibs., even without any oseilla 

, to'^amber^ ^ AH ^e results give fuxthe: 

he excluded Iron 
of’fat ii 

^ "must^ be infporto' 

to-bioc« 
- The latritt %h 

' tot ‘ ji: 



kinds of animals, worms, snails, flies, spiders, 
frogs, etc., are instantly convulsed and killed 
by exposure to 50 atmospheres oxygen. (*2) The 
frog’s heart beats, nerve conducts and muscle 
contracts for some time in 50 atmospheres 0, 
but there is evidence of progressive diminution 
in functional power, the muscle behaving like a 
fatigued muscle. The central nervous system 
is, as Bert showed, the first point of attack of 
high pressures of oxygen. (3) Mice exposed to 
10 atmospheres 0 are thrown into tetanic spasm, 
and on being decompressed continue to be con¬ 
vulsed by a touch. Bubbles of oxygen are to 
be then found in the central nervous system 
compressing the nerve cells. As the-bubbles are 
oxygen the cells do not die and the animals 
may recover, the oxygen being absorbed by 
the tissues and the circulation re-established. 

(4) + 3 atmospheres 0 convulsed animals in 30 
to 60 minutes (so Bert and Lorrain Smith), and 
the poisonous effect, depending as it does on the 
partial pressure of 0 in the blood, comes on 
just as soon in larger animals as in small, e.g.^ 
cats, rats, and mice. (5) Fatal inflammation of 
the lung is produced by exposure to high partial 
pressures of oxygen, e.g,, after 25 hours oon- 
tiuuous exposure to + 7 atmospheres of air — 

170 per cent, of an atmosphere 0 (confirmation 
of Lorrain Smith). This can be prevented by 
using nitrogen to dilute the air, and so lowering 
the partial pressure of oxygen. (6) It is quite 
safe to breathe 1 atmosphere oxygen, or 6 at¬ 
mospheres air, for 3 to 4 hours. The men who 
wear the Fleuss apparatus for rescue work in 
mines have breathed it day s-fter day for 
period. I. have spent much time in^p^6'5‘tln|[ 
this apparatus on physiological lines, and so 
have studied particularly the effect of oxygen, 
on man. In very hard work there.may be a. 
deficiency of the oxygen supply in the body, 
and then breathing oxygen helps the working 
power of the man. 

If the body is getting enough oxygen the 
breathing of it has no effect on the metabolism. 

The resting man cannot be fanned into a greater 
rate of activity by breathing oxygen. Poisonous 
pressures of. oxygen lower the metabolism and 
diminish tjbe carbonic acid output of animals. 

Flack and I showed that the breathing of 
oxygen -just betee a race may help an athlete, 
btouse durmg his great effort. he uses up 
oxygen quick^than his respiration and circula- - 
tlo» daife .provide it,. A shortage o£ oxygen leads 
to'd acdd.produots in the'tissues ^ >> 
breathlestoss , and 
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Carbon Dioxide and Tem;perature of Air in 
CcdsBom .—Much has beeu made of OO 2 as a 
contributory cause of caisson disease, Mr. 
E. W. Moir, the distinguished engineer, one 
who has the greatest pVactical knowledge of 
compressed-air work, has drawn particular 
attention to this. M. Oreenwood and I have 
exposed ourselves to compressed air and allowed 
the partial pressure of OOg to rise to 1'8 per 
cent, of an atmosphere, without any incon¬ 
venience. We have exposed cats and dogs to as 
much as 4 per cent. COg without untoward 
results, beyond increased frequency of respira¬ 
tion. Recently I have carried out many 
experiments on students sealed up in a small 
air-tight chamber, and found that it is the heat, 
moisture and stillness of the air which cause 
discomfort and fatigue, and not the excess of 
COg, or deficiency of oxygen in the air breathed. 
The putting on of powerful electric fans by 
whirling the air and cooling the body gives very 
great relief, even when there is 4 to 5 per cent, 
of COg in the chamber (confirmatory of Haldane’s 
work). 

Hot, moist, still air causes fatigue by taxing 
the cooling mechanism of the body; blood is 
sent to the skin to be cooled which ought to be 
going to muscle and brain; a higher blood- 
pressure has to be maintained to effect this, 
and this fatigues, the heart. Fatigue increases 
the danger of decompression by making the 
circulation and respiration less efficient. The 
heaf causes more blood to come to the skin 
and a more complete saturation with nitrogen 
there. The cold in the decompression chamber 
—due to expansion of the. air—causes vaso¬ 
constriction and repels the blood from the skin 
and so stops its desaturation. We have lost 
pigs by taking them from the warm caisson 
into the cold air. 

. Over hot and moist—^that is, under-ventilated 
—caissons have, therefore, a higher morbidity. 
The wet-bulb temperature rnust be kept below 
75° F., and if possible well below 70° F. 
(Haldane). The men should not pass from a 
warm caisson to a cold air-look and a cold 


decompression is favom’able, as it increases the 
pulmonary ventilation and the outbreathing of 
nitrogen. Haldane advises the air-pump to be 
slackened purposely. There is no harm in 
breathing 0*5 to 1 or even 2 per cent, of an 
atmosphere of COg. (8) The diver requires, as 
Haldane show^ed, one, two, three, and even four 
pumps to maintain an adequate ventilation in 
his helmet as he goes deeper. If there is four 
times as much air compressed in his helmet he 
must have four times as much air pumped 
through to wash out the COg and prevent him 
becoming breathless with excess. The working 
of three or four pumps means many men and 
much labour. I have suggested in place of 
many pumps the use of a chamber containing 
caustic soda carried on the back of the diver, 
and an injector on the inlet of the helmet, so 
arranged as to suck the air in the helmet 
through the caustic soda and absorb the COg. 
Messrs. Siebe, Gorman & Co, have made the first 
trials of this suggestion. One pump with this 
device should be enough for deep work. 

R. H. Davis, of the above firm, and I have 
contrived also a self-contained diving-dress fitted 
with cylinders containing 50 per cent, oxygen, 
and a caustic soda chamber. The oxygen supply 
lasts an hour, and the same injector plan is 
used in this dress to purify the air. A tele¬ 
phone wire, but no life-line or air-pipe is 
carried, and this makes the dress suitable for 
exploration of flooded mines, tunnels, etc. By 
using 50 per cent, oxygen there is no risk of 
oxygen-poisoning if the dress is used at depths 
not exceeding seventy to eighty feet (Haldane), 
It would, I think, be safe to use it at 100 feet 
for half an hour. 

Becompression m a Cure .—Maeleod and I 
found that we could restore animals on the 
point of death, after too rapid a decompression, 
by quickly recompressing them to the former 
pressure. Dangerous cases brooked no delays 
for the vital parts cannot stand interruption of 
the circulation for more than a very few minutes., 
On the frog’s web I observed how the bubbles, 
fib rink up ou recompression aud expand again 


outside world. They should go through a warm on decompression. 

lock to a warm room. ^ * .F. Twort and T have observed mioroseopi- 

Hot moist atniospheres are very disadvan- eally, and measured bubbles set free in water or 


t@(geous to. health s.nd work. If the wet-bulb oil, after dooompresaion from -h 90 lbs. 0^ 
i^r^perature is high in the caisson, the current ^compression the bubbles shrink 
of air should be mcreased electric fans fised* volume, ' feom the diameter,, > 

to cool the ~ Blectrio ferns have ipyer^y-as’the.pxe^ure,'iolIowing'Boylf’s.J^i^ 

moualy: ■■ 



404 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 3 , 1911 , 


0*2 mm.; they form round dust particles and 
roughnesses of the wall, and run together to 
form larger ones. On recompression, some of 
these bubbles persist when the pressure is 
raised again to +90 lbs., and enlarge again on 
lowering the pressure. This shows why, after 
reeompression of a case of caisson sickness, the 
decompression must be made very slowly. 

A. Smith suggested the use of a medical lock 
or recompression chamber at Brooklyn. In 
the first French caissons it had been noted 
that the men went back into the caissons to 
get relief from bends. 

E. W. Moir instituted the medical lock in 
all the works in his charge, brought it into 
prominence, and by its means has effected 
great saving of life and suffering. Some of the 
oases he has kindly reported to me have been 
in truth of men raised from the dead. 

For deep-dmng work I contrived with 
Messrs. Siebe, Gorman Co. a decompression 
chamber. This consists of a double-chambered 
diving-bell, one chamber (A) open at the 
bottom to the sea, the other (B) closed save 
for a manhole commmiicating with (A). The 
bell is lowered to the bottom, and the divers, 
after completing their work, enter (A), and 
from thence pass into (B) and close the man¬ 
hole. The bell is^ then raised on deck and (B) 
is slowly decompressed. A reeompression 
chamber ought to be on hand in all important 
deep-sea diving works. The men engaged in 
caisson works—^run at dangerous pressures— 
should have barracks at the works, and remain 
there after the shift so that they may be 
at once recompressed on first sign of illhess. 
The onset of illness is often delayed even for 
an hour or more, for it depends on the 
accumulation of bubbles and stoppage of the 
circulation in some vital part. 

In experiments on pigs we have several times 
lost the* animals on their way home to the farm, 
after we had, as We thought, safely decom¬ 
pressed them. We have failed to cure pigs, 
dangerously affected, by reeompression, when 
ike interval has been more than a very few 
nunutes. 

Dwmi Effects of High Pressures .—^As all 
;jwir e^eriments showed ’that dogs, cat's and 
iniiifeys could be safely decompressed at a rate 
0 ^ minutes per atmosphere from +100 lbs., 
M. Greenwood and I went under pressure 
^ ourselves. A suitaii^ chSmber was supplied 
^ US by Messrs, Siebe, Go|^an Go., who have 
us in. every and mo^ generously. 

R.'H« 



Davis, the managing director. We used a steel 
boiler (volume 42*2 cubic ft.) fitted with a 
telephone. In this one or other of us were 
exposed on eleven occasions to pressures above 
+ 60 lbs., four times to +75 lbs. (M. Greenwood 
once went to + 92 lbs.). We were actuaUy 
exposed to above + 60 lbs. for half an hour, and 
were virtually exposed for nearly an hour if we 
take into account the time of compression, 
•which was slow. We were safely decompressed 
by the uniform method (about 20 minutes per 
atmosphere), only on two occasions suffering 
from minor local symptoms. From + 92 lbs. 
M. Greenwood was decompressed in 2 hours 
17 minutes.' Damant and Catto have since 
dived to the correBi:>onding depth in the sea, 
and have been decompressed safely by the stage 
method. AVc found there is no sense of 
pressure, e.y., it is not possible to tell, + 3 
from + 5 atmospheres. The voice becomes very 
high pitched and nasal in quality, whispering 
and whistling impossible. 

The respiration is normally regulated by the 
partial pressure of carbonic acid in the alveoli of 
the lungs, on which depends the concentration of 
acid in the blood passing through the respiratory 
centre in the bi’ain. Normally the partial 
pressure of CO^ equals about 5 per cent, of an 
atmosphere. We found this held good up to 


+ 75 lbs. pressure. 



Percentage of COg 


Percentage found, 

found on analysis 


multiplied by 

of alveolar air of 

Pressure 

< pressure in 

lung. 

in lbs. 

atmospheres. 

5~3 

+ 0. 

6*3 

0-9 

+ 76 

5*4 

1*0 

+ 60 

6*0 

1*8 

+ 30 

6*4 

2*7 

+ 15 

6*4 

5-4 

+ 0 

6*4 


We collected and analysed our alveolar air 
while in the caisson, and it was rather astonish¬ 
ing to observe the percentage of OO 2 fall as the 
pressure rose from 6*4 at 1 atmosphere to 0*9 
at 6 atmospheres. , 

Methods of Decom^pression ,—Saturation of 
the body with nitrogen depends on. the relation 
between the circulating blood volume (the 
velocity with which the volume circulates) 
and the mass of the absorbing tissue fluid. 
The shorter time it takes for, the blood to go 
round the body, the greater is the volume of 
*the blood circulated per minute through the 
lungs fad tissues. During saturation the blood 
carries the nitrogen from the lungs to the tissues; 
during desaturation it caries it from the- tissues 
to Mye lungs, |ate of the circulation varies 
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in different organs, and so the saturation time 
varies. There are parts quickly and parts 
slowly saturated. The fat absorbs five times 
as much as the watery tissue, and therefore 
takes much longer to saturate and desaturate 
(Vernon). 

The brain and'spinal cord have much fat in 
the myelin of the nerve sheath. But as the 
brain has a more active circulation than the 
spinal cord, the white matter of the spinal 
cord is a commoner seat of bubbling, which 
leads to ischaemia, degeneration of the tissue, 
and paralysis. 

According to Haldane, the whole body is 
about half satmated in half an hour, and about 
saturated in 4 hours. Bornstein thinks 6 to 
7 hours are required for saturation of the 
fat. Bodily work, by increasing the circula¬ 
tion and pulmonary ventilation six times, or 
more, epormously reduces the time of satura¬ 
tion. Warm, moist caissons, by dilating the 
skin vessels and increasing perspiration, accele¬ 
rate the circulation in the periphery, and make 
the saturation there far more rapid than in a 
man exposed to cool wind. The diver is sur¬ 
rounded by cold water, the caisson workman 
by warm, moist air. The latter generally 
works much harder and longer hours, and 
therefore suffers far more from “ bends.” The 
diver goes to much greater pressure for short 
times, and after quick decompression may 
suffer from asphyxia or paralysis—^from bubbles 
in the heart or spinal cord. 

Greenwood and I studied on ourselves the 
saturation of a quick part—the kidney. When 
the kidney is actively secreting, the saturation 
of the urine must approximate to that in the 


lungs. The Admiralty tables of stage decom¬ 
pression are based on this assumption. 

Figures which P. Twort, H. B. Walker, and I 
have obtained make it doubtful whether this is 
so. We breathed oxygen for 35 minutes and 
until there was only 10 per cent, nitrogen left 
in the alveolar air of the lungs, and collected 
the m'ine secreted then. The amount of nitrogen 
dissolved under 1 atmosphere of air at body 
temperature is reckoned to be 0*825 per cent. 
(Bohr). We actually found 0*878 per cent,, 
using the Buekmaster and Gardner gas-pump, 
which gives the least possible source of error. 
After breathing the oxygen, we found 0*257 per 
cent., and on another occasion 0*316 percent. 
We should expect to find, with a jDartial pressure 
of only 10 per cent, atmosphere N, about 0*11 
per cent. Either this extra nitrogen came from 
the kidneys, they having retained it, or else 
from the arterial blood. 

The same lag is found in decompression 
experiments, and, considering the freedom of 
the diuresis, it is doubtful whether the kidneys 
can have retained all the excess of nitrogen, 
and it seems highly probable that the blood 
does not desaturate completely during its passage 
through the lungs. 

In dealing with this problem, the following 
came into consideration:— 

The two kidneys contain about 170 grm, of 
tissue water and perhaps 20 grm. of fat. As 
the fat has five times the saturation power for 
nitrogen, the solvent power of the kidneys 
would be equivalent to about 270 grm. of 
water. About 100 grm. of urine is passed 
each time, and a great volume of blood is cir¬ 
culating through the organs. 


arterial blood. 

One of us drank two pints of water, and half 
an hour later was raised to + 45 lbs. He then 
emptied his bladder, and ten minutes later 
emptied it again. The urine filled a glass 
receiver, which was sealed, and the gases were 
extracted from.it afterwards with the gas-pump. 
By this device samples of urine actually secreted 
in definite intervals, after a ^ven pressure limit 
had been reached, were qrvailable for analysis. 
The results showed us that the kidney—^in a state 
of, activity—is about saturated in 10 minutes;, 

We were decompressed at a rate of 20 minutes 
per atmosphere, and iOur^urin^ showed that 
desaturation lagged Tbehind the fall in pressure* 
<ka sW m of gas ^ 





Per cent. 

Per cent. ' 




N. in 

N, caicu- 

Time. 

Pressure in Um. 

Urine. 

lated. 

4. 0 


45 

3*93* 

3*47 

4. 6 1 
4.12/ 

■ Decompressed to 13 

— 


4.13 

+ 

13 

3*7 

1*62 

4.22 

+ 

13 

2*62 

1-62 ' 

4.28 

+ 

13 

2*30 

1-63 • 

4.34 

+ 

13 

1*87 

,l-62 . 

4.43 

+ 

13 

1*80 


4.45 1 
4.52/ 

■ Decompressed to 0 

. — ’ 

~ ' 

4.55 

+ 0 . 

1*64 

0-825 •'iyi 

5. 0 

+ 0 


' 0r828,‘ 

... • ...L-lS 


On decompie^pg a resting animal, the i 
gen shqtdd fee g^ven up ii&SKm iron 
as,^ that 
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prevents tlie formation of "bubbles under a 
certain strain; hence it is safe for a man to be 
rapidly decompressed after exposure to about 
4* ISlbs. (general experience of caissons). 

It is safe, therefore, to come rapidly from 
80 to 15 lbs, (absolute), or half-way. Since the 
volume of a gas is halved at 2 atmospheres, made 
one-fourth at 4 atmospheres, one-eighth at 8 
atmospheres, and the volume of a bubble is 
doubled on lowering the pressure from 8 to 4, 
6 to 8, 4 to % or 2 to 1, Haldane concluded 
it was safe to come ra}3idly from 4 to 2, 6 to 3, 
or 8 to 4 atmospheres. The supersaturated 
tissues then give nitrogen to the blood, and the 
blood to the lungs, and the nitrogen escapes 
without bubbling at the half-pressure stage, 
where a long pause is given. 

This stage method of decompression is of 
great value to divers, who only go dovra for a 
short period and do not work very hard, for it 
prevents the saturation of slow parts. The 
men are decompressed from the dangerous 
pressure to one half of it before the slow parts 


of the stage over the uniform method. The 
pressure was + 75 lbs., the time of decom¬ 
pression 90 to 110 minutes, the same as that 
used in the Admiralty Committee’s goat experi¬ 
ments. There were 4 fatal or dangerous cases 
in 20 uniform, 9 in 32 stages, and 9 in 44 
modified uniform, decompression rate slowing 
in proportion as pressure falls. 

Using a longer period, we have found it fairly 
safe to decompress pigs or goats by a one-stage 
method from 4-75 lbs. The method was 4-75 
to -f 18 lbs. in 10 minutes, and 4-18 to 4- 0 lbs. 
in 20 ininutes, after an interval of 80 to 100 
minutes. One death and no severe case resulted 
in ‘ 47 pigs weighing 50 to 100 lbs., 1 severe 
and 3 slight cases in 19 goats weighing 39 
to 57 lbs. 

Similar decompression of fat pigs from *4*'90 
lbs., allowing an interval of 105 to 120 minutes 
at 4-18 lbs., gave unfavourable results—7 deaths 
and 1 severe case in 27 pigs. These pigs weighed 
81 to 115 lbs,, and the fact that they were very 
fat and never moved during decompression told 


(fat, etc.) are saturated. 

Caisson workers work hard and for long' 
shifts, which means they are practically 
, saturated. The Admiralty Committee, by 
experiments on goats, found a great superiority 
of, the stage over the uniform method of 
. ^ mihutes per atmosphere, and established 
' detailed tables of decompression on the strength 
; . , ihese experiments. These tables are drawn 

V ^4^, and giv^ times pf decompression with a 
^ ^ifeeat appearance of exactitude. They are based 
' Pfi theoretical assumptions as to the circulation 


greatly against them. 

Only one pig out of all showed any symptoms 
after being decompressed in 10 minutes to the 
stage at + 18 to 20 lbs. It is therefore safe to 
use the stage method for a man; the only 
question to settle is the duration of the stage 
and the handling of the second part of the 
decompression. 

Bornstein fias compared the stage and the 
uniform method at the Elbe Tunnel Works 
{+ 2 atmospheres). 

Ca&es of Illness 


volume of blood, desaturation of the 
in its passage through the lungs; As 
^tivity has a most potent effect on the 
increasing the rate perhaps six or 
td&’Mmes, and converting ‘‘slow” parts into 
‘*iplek” parts, p dear that the tables 

l3i,avA only a limited accuracy. ‘As I have 
out abpve, the fact that the blood is 
|i1^satuMted in its paEtsage through the lung 

p; ;,„;®Pats, ,mor©p^, are-not the best animals 
.with map,- because of %eiE 
cud, wMohAeads to the swalcwing' 
and ■’ cpupied pP- 
_leads^ 

; of , viscera” . 




Bays. 


Workers. 

Illness. 

per Day. 

20 

Stage 

526 

16 ' 

0-94 ? 0*76 

16 

Uniform 

528 

17 

l*2l?lr06 

18 

Stage 

529 

12 

0-67 

16 ■ 

Uniform, 

529 

14 

0-88 

14 

Stage 

536 

12 

0*86 




The figures show a slight .advantage for the 
stage method, but it is within the limits of 
errorj for the .^fiurnber of cases from time to 
time vary widely In caisson works* Bornstein 
has got much beite^ results by making ihe 
climb a ladder ^metres high inomediaielyfaftejJ 
decompression, so as to excite - the circulation 
and pulmonary 

Deoompbessiok. 

.T,it V'r ' nWesaperpay 

’f . ’caiCTilated'C^" 

'-.'S ' ? 


c^cixlfttedc^’ 

* '2^1$; 
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Climbing after Decompression. 


Days. 

Workers. 

Cases of 
Illness. 

Illness per Day 
calculated on 
Basis of 1,000 
Workers. 

24 

407 

4 

0*39 

27 

338 

■ 17 

1-80 

13 

328 

4 

0-87 

13 

162 

4 

1*79 . 

12 

112 

. 1 

0-59 


In tMs respect I note that Mr. Francis Fox 
states that when he visited the St. Louis Works 
{57§ lbs.), he found the morbidity greatly 
lessened by the substitution of lifts for climbing 
after decompression. 

I do not think violent exercise would be wise 
afim' too short a decompression from a high 
pressure. Making our pigs struggle has several 
times brought on symptoms. The exercise 
should be given during the stage interval. 

8,500 man shifts were decompressed by Japp 
at the East River Tunnel, New York, by a stage 
method—from + 40 lbs. in 48 minutes. There 
were 1 * 62 per cent, cases and no serious ones. 
The method used was—(1)' + 40 to + 29 lbs. in 
5 minutes; (2) 10 minutes’ walking in 4- 29 lbs.; 


analysis of the nitrogen gas in the samples of 
urine collected every 7 minutes. 

Oxygen helps to clear the nitrogen out, as 
this experiment shows:— 

Per bent. Per cent. 




N. in 

N. calcu¬ 

Time. 

Pressure in lbs. 

Urine. 

lated. 

12.50 

45 

3*83 

3*47 

12.63 1 
12.57 J 

[ Decompression to 30 

— 

— , 

12.67) 

^ Decompression to 15 ) 



1. IJ 

Breathed oxygen for 2 min. J 



1. 2 

16 

3‘22 

1*70 

1. 4) 
1. 7 J 

|. Breathed oxygen 

— 

— 

1. 9 

15 

2*13 

1*70 


' Decompression to 10 ' 

1 


1.10 

1 Breathed oxygen for 3 min. 

- 


1.16 

Oxygen supply then gave 
^ out. 

i 


1.16 

10 

1*63 

1*42 

1.23 

10 

1*45 

— 

1.30 

10 

1*76 

— 

1.82 

1.39. 

I* Decompression to 5 

— 

— 

1.37 

■\ 5' 

1*61 

1*12 

1.40 

1.44 

I Decompression to 0 

1*36 

0*826 


(8) + 29 to + 12^ lbs. in 8 minutes; (4) 10 
minutes’ walking in + 12| lbs.; (5) + 12^ to + 0 
in 15 minutes. Lengths of tunnel were ar¬ 
ranged between locks for walking in. The 
Admiralty table ordains 92 minutes for this 
pressure. Half this'time, evidently, is enough, 
and no doubt less if the men were made to do 
hard muscular exercise during the stages. 

Bprnstein calculates the same volume of 
nitrogen expelled by uniform decompression in 
1 minute would be expelled by stage decom¬ 
pression in 0*5 to 0*6 minutes. 

Breathing oxygen . . — Q* 36 min. 

Forced breathing. . , 0*5 to 0 * 9 ' •„ 

Light bodily work . . 0*2 to 0*25 

Heavy „ „ . . 0*1 to 0*2 „ 

Greenwood and I, in the experiments on our¬ 
selves, realised the importance of muscular 
work, and by exercising oui^elves were decom¬ 
pressed safely from pressures which have 
proved dangerous for fat, somnolent pigs. • *^6 
in vain tried to make the pigs lexercise by giving 
theyn electric shocks. Lhave no doubt that-the ' 
Method to shorten d^c<mpressio|i ^felv is 
to mate tbp I .men work during decomj^esston. 
TOey at 


Bornstein has breathed oxygen (90 to 95 per 
cent.) for 48 minutes (at + 2 atmospheres), and 
two engineers at the Elbe Tunnel breathed it fo^ / 
30 minutes. These important observations show 
the limit to which such high partial pressures 
of oxygen can be breathed safely by' man. 
Bornstein has found the time limit given above 
must not be overstepped. He freed himself 
from “ bends,” after 8 hour exposures to + 2 
atmospheres, by using oxygen. 

The oxygen can he breathed economically by ^ 
the use of the Fleuss apparatus,* which V7as 
used so effectively in the last great eoHiery 
disaster : at Boltom This apparatus can be 
put on in the works and oxygen breathed for 
10 minutes brfore and again during decom¬ 
pression. This, coupled with active exercise to 
excite the circulation, ought to clear out niiost of 
the nitrogen in a veiy few minutes. For every . 
atmosphere the body dissolves nitrogen to about 
1 pier cbnt. of its mass—^or a 70 kilogr a m i h ^ 
man, say, 700 c.<;peat sfeiKisphere. Yon Scfootter 
calculates muscular exercise. 

.cut In ,5 minut^,’J)r<3to^ly' 


. .... I ii 
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works, and use oxygen in the air-locks for deep 
work under ex^pert medical advice. By using oxy¬ 
gen, and exercise in the air-locks, work might be 
done at a depth considered now to be dangerous. 

Leyigth of Shift, —It is generally held that 
length of shift increases risk (E, W. Moir, 
Bomstein), Bornstein says he can be decom¬ 
pressed from + 2 atmosiiheres in 20 seconds after 
60 minutes exposure, while he suffers from 
bends ” after 8 hours exposure if decomiiressed 
in 20 minutes per atmosphere. Bends, no 
doubt, are, due to saturation of the peripheral 
“ slow ” parts. Bornstein says a much slo'wer 
rate is needed for 8 hours than for 1 to 2 hours or 
2 to 4 hours shift. To prevent beiids, no doubt 
this is the case, but I doubt wdiether there , is 
evidence that dangerous cases are much more 
frequent with 6 to 8 than with 3 to 4-hour 
shifts. The question of saturation is com¬ 
plicated by that of fatigue: a long shift fatigues 
the circulatory mechanism and makes it in¬ 
efficient during decompression. 

- Neither the tables of the goat experiments of 
Boycott, Damant, and Haldane, nor the tables 
of Keays concerning the 557,000 man-shifts at 
the East River Tunnels, give conclusive 
evidence that shifts of 3 hours are more 
dangerous than 1|, or 8 than 3. 

The variations in percentage of cases, even 
when calculated from groups of 3,000 to 4,000 
. man-shifts, are very large, e.g., 8-hours shift 
0*43 per cent. May, 1907, and 0*94 per cent. 

' January, 1907. Chance plays a very big rdle. 
The first;3-hours shift gave 0*35 per cent, cases, 
and 9 fatij,or dangerous in about 48,600 man¬ 
shifts ; the second 3-hours shift (after 3 hours 
interval) gave 0*72 per cent, cases, and 
, 4 dangerous or fatal, in the same number of 

man-shifts. The sum of cases for the six hours 
is. I,* 07 per cent. The percentage in 10,700 
man-shifts of 8 hours is 0*62. Two 3-hour 
shifts with a 3-hours inteiwal appears, then, to 
be almost doubly as risky as one 8-hours shift, 
because it doubles decompressions. The per¬ 
centage of illness was 0*66, of death 0*0036, in 
667,000 man-shili^, mth a decompression rate 
' ^16 minute from.+ 29 to 4- 38 lbs., 

j ;V^ > A&hubhte persist for a Jong time, and may 
'fi ^a# ^.stefeg-pomts for the formation of other 


: i hwMes, it is wise tbvgive long intervals of lame 
. bfetwe^ successive shifts in deep-mter work. 

Oi ftnimnla 


liecompression of the Greatest Value. —Of 
the above 3,692 cases among 10,000 men, 89 per 
cent, were bends, 5 per cent, vertigo = 95 per 
cent, non-dangerous; 1*26 per cent, pain and 
prostration, 2*16 per cent, paralysis, 1*62 per 
cent, dyspnoea, 0*46 per cent, collapse = about 
5 per cent, dangerous. 

Recompression in the medical lock relieved 
90 per cent., and of the rest all but 0*5 per cent, 
were partly relieved. Oxygen breathing could 
be used with great efiect in the medical lock, 
and it ought to be always at hand there. Down 
Bros, make for me a small face-mask, by which 
the gas can be administered efficiently from a 
cylinder of compressed oxygen. The ordinary 
way of giving it to patients through an open 
funnel or nozzle is most inefficient. 

Yon Schrotter has suggested breathing hy¬ 
drogen or marsh gas to dilute the oxygen and 
wash out the nitrogen—a dangerous mixture 
to use, and I cannot see how it will help, for 
these inert gases will be dissolved and talie the 
place of the nitrogen. 

Recompression is no good if delayed too 
long. Nerve cells, out off from the blood¬ 
stream for a few minutes, cannot be recovered. 
Therefore the men should live close to the 
medical lock. 

Fat in the Food. —The following observations 
made by F. Twort and myself show how water 
behaves when reduced from -f 90 to + 20 lbs., 
and either left quiet or gently shaken. 


Water Shaken eor 30 Minutes at -f 90 lbs. 

Dissolved Dissolved* 

Air at Air at 


Dissolved 

+ 90 lbs. 

+ 20 lbs. 

When . 

Air found. 

calculated. 

calculated. 

collected. 

, 16*1 

15*71 

-T- 

at + 90 lbs. 

14*9 . 

• 16*28 

— 

at + 90 lbs. 

14*42 

15*88 

5*26 

at -f 20 lbs. 

' after 2 hours 

9*26 

15*28 , 

5*06 j 

^ at *4* 20 lbs. 

\ after 2 hours 

9*78 

15*74 

5*16 j 

t at + 20 lbs. 

8*26 

16*36 

5*41 - 

f after oscillation 
Uor 16' at 4 20 lbs. 

10*47 

16^73 

5*21 , 

f after oscillation 

1 for 6' at 4 20 lbs, 

.6*07 

16*19 

. 5*36 - 

( after oscillation 
Ifor SO' at 4 20 lbs. 


On^ geutle oscillation the gas is given ofiT 
without bubbling. Bubbles only occurred when 
the water wia rpii^hly shaken. This shows how 
stage Js. safe as far as i?egar&^ ibii 

;blpod. Oil, .on the 
;bubbl^;;,pSii/iqR qnite- at 
^probablfv^^^^fat^ in the bloody,etc., 
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amount of this. Flatulence should be avoided. 
We lost six goats on one occasion—decom¬ 
pressed from +90 to +20, after a big meal of 
vegetables. They had chewed the cud at 
+ 90 lbs., and died from gaseous distension of 
the stomach. 

Conclusion. —^The practical conclusion of the 
above review is that while decompression times 
at caisson works are often too short, those 
tabled by the Admiralty Committee are unneces¬ 
sarily long. Particularly is this so if the men 
be persuaded to exercise their bodies during 
decompression. While the evidence of the 
superiority of the stage over uniform method 
is not so marked as the Admiralty Committee 
maintained, I find a stage method can be made 
fairly safe, and is the best one to use for 
caissons. 

I think that a stage at + 8 lbs. lasting 15 
minutes is enough after a shift at + 30 lbs., and 
a stage of 30 minutes at + 15 lbs. after a shift 
at + 40 to 46 lbs., provided a medical lock for 
recompression is at hand. Five minutes in the 
first, and 10 minutes in the second case, should 
be given for completing the decompression. Von 
Schrotter recommends for +ltol^ atmospheres 
' a shift of 6 to 8 hours and decompression in 10 
minutes, quicker at first; for + 2 atmosphex’es 
a shift of 6 to 8 hom's decompression to + 0*8 
atmospheres in 3 minutes, and then to + 0 at 
rate of 4 minutes per 0 * 1 atmosphere; for + 3 
atmospheres a 3 to 4-hours shift and decompres¬ 
sion to +1*5 atmospheres in 3 minutes, and then 
to + 0 at rate of 4 minutes per 0*1 atmosphere. 
If the men can be arranged to climb from top 
to bottom of the shaft >during the stage it will 
greatly increase their safety. The breathing of 
oxygen from a Fleuss apparatus for five minutes 
immediately before decompression would act in 
the same way, and, if this were combined with 
exercise at the stage, the time of decompression 
might be safely shortened. By how much, further 
experiment will show. Fat and the older heavy- 
built men must be excluded, and all men with 
a defective circulation or pulmonary ventilation. 
A preliminary trial of green ” men at short 
shifts is perhaps advisable (Keays). It ought 
to diminish the tendency to bubble formation if 
fat food were avoided by caisson workmen, and 
the. diet limited to lean meat, bread and 
potatoes.- 

— l ;—^— - c — - 

' PISCUBSiON, 

Mr. E. H. Tab<^, inppeiihig the Said 


necessary must feel greatly indebted to the author 
and those associated with him for the valuable 
researches they had conducted. The only point 
to "which he wished to allude was the bene¬ 
ficial influence of exercise during decompression. 
As all engineers knew, it was very difficult to 
arrange in practical work that the men who were 
being decompressed should exercise while in the air¬ 
lock, which was universally a very small chamber 
where there was not much room to do any work. 
Moreover, when the men had done their spell of work 
in the caisson, they did not want to do any more 
when they got into the air-lock. Some time ago 
the author informed him that Mr. Bernstein had 
found it was beneficial if the men did work after 
they came out from the compressed-air chamber. 
He thereupon tried the experiment in some works 
with which he was connected, and the result 
proved that a good deal was to be said for the 
system. Figures given by engineers were not 
comparable with those given by scientists,"as it 
was difficult in practical engineering work to 
obtain comparable conditions, but the following 
results were obtained, which he thought were of 
great interest. Among the men who did not 
do work after they came out of the air-lock and 
had been decompressed, there were thirty-seven 
slight cases of illness in seven weeks. When the 
men were made to climb a staircase or ladder 
about sixty feet high after being decompressed, 
there were only nine cases of slight illness in four 
weeks. During the first period there was one case 
of illness in every ninety-four decompressions, and 
in the second period only one case in every 240 
decompressions; and, as far as he was aware, the 
other conditions were not more favourable during 
the first period than they were during the second. 

Mr. Leon Gasteb inquired how many hours the 
author thought it wAs advisable that a man should * 
work under compressed air. Special records were 
kept in Holland of the number of accidents that 
occurred during compressed-air work, and he was 
given to understand that two and a half times as 
many accidents took place when the men were 
working eight hours at" a stretch as when they 
worked for two periods of four hours, with an eight 
hours rest in between. It would also be of interest 
to know what medical supervision was employed 
for the purpose of selecting men for compressed-air 
work, and what medical supervision was employed 
during the actual work. 

The Ghaibman (Mr. E. W. Moir) said that for the 
past twenty years he had been associated with com¬ 
pressed-air work, and quite recently in connection 
with the four tunnels made under the East Biver he 
was called upon to advise the Bureau of Labour 
of York Biate in reference - to the hours, of 
labour, smdi the general oonditionn he 
should be , eom|ir6^d-air 

""’The'reoonnhehdE^bnS'he made ooxits#^^'' 
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combination of what he suggested and what the 
working-men’s union desired was put into practice. 
It was not a very scientific arrangement, but it 
was a vast improvement on anything that had 
previously been adopted. Twenty years ago, when 
he first went out to America in connection with 
compressed-air undertakings, the death-rate was 
25 per cent, per annum of the men employed 
during the construction of the works, and having 
his own life to look after, he did all he ^ 
could to ameliorate the conditions. From the 
experience he obtained in the erection of the Forth 
Bridge, prior to that time, on the eSect of recom¬ 
pression on the men there employed, he conceived 
the idea that, whatever might be the cause, recom¬ 
pression was certainly the cure of the trouble. 
Accordingly, he bnilt the first recompression lock, 

. and he was greatly surprised at the markedly 
beneficial results which were obtained. His old 
chief at the time, Mr, Pearson (now Lord Cowdray), 
was paralysed when he came out of the Hudson 
Tunnel, in which he had been for two and a half 
hours, and he was cured of his paralysis within 
thirty-five minutes by recompression and very slow 
decompression. He had known a man cured of 
paralysis twice within five hours. Engineers owed 
a deep debt of gratitude to the author and his 
associates for the tremendous amount of unselfish 
work they had put into their experiments. Engineers 
had fumbled along, and had arrived at certain 
conclusions in a rough-hewn kind of way, one of 
which, with regard to the effect of stage decom¬ 
pression, conflicted, he was sorry to say, with the 
author’s view, It had always been found that if 
the wo):kmen pass- through two or three air-locks, 
the benefits were very great from a health point of 
view; why, he did not knoW. Engineers always 
put in another diaphragm, if possible, and had at 
least two air-locks working, as a result of Which 
it was always found there were fewer oases of 
caisson disease. Prior, therefore, to Dr. Haldane’s 
theoretic discovery, engineers had recognised the 
benefits of stage decompression, although they 
did not-know the cause. The first diaphragm 
.of the . old Hudson Tunnel was so leaky that 
* be constructed, and that was 

iho first 'cN!3oasion on which two diaphragms were 
put in operation. It was forced upon their notice 
;..ihat more cases of bends occurred when only 
.one adr-lbck was in use than when there were 
:two. Whenever possible, more than one ai—ock 
was now built; and recently in the East River 
Tunncds, where work was being done up to a 
r of, 40 lbs. per square inch, which was 

, . 4eoidfi^ .deadly limit, there was not a single 
i^sase. of caisson disease experienced* The 
.fijiiiy-eight mhautes to get outj passing 
mcluding two, periods. <£ 
SO strongly afiyocat— 
Jarthor*,, Bripf —lhaty#il(h;ohly one - lock 
diathS' obcined*',, d£ 
going o%-ife:was 
iMt •if*’., -to 

* .;.;|]^"Ws^es 



automatic. If a man had to walk a thousand 
feet in order to get out, he must perform a 
certain amount of exercise. The more intelli¬ 
gent men generally worked their muscles and arms 
in the air-locks, and there was no doubt that that 
exercise tended to eliminate the bubbles of gas, 
which were the cause of the trouble. Personally, 
he did not agree with the author’s opinion that 
carbonic acid had no serious effect. He knew of a 
ease where, after a caisson had been sunk and 
finally closed in at the bottom with concrete, 
without any caisson disease occurring, trouble had 
developed in a few days, and, in fact, seven deaths 
occurred out of eight men, although precisely the 
same pressure was used, the only difference being 
that the air-compressors were run very much 
more slowly, because there was not leakage and 
the air-locks were not working. Whether the 
CO 3 allowed the nitrogen to get, into the 
more delicate parts of the anatomy, or whether 
by being more easily absorbed, and therefore 
more rapidly given out, it produced the first 
block in the system he could not say; but he was 
confident, as it was only a matter of pounds, shillings 
and pence to get down the COg, it was much 
better to keep it low. Possibly it was merely an 
index of something else which caused the trouble. 
The most interesting details given in the paper 
proved that if caterpillars could only be trained, 
they were the ideal caisson-workers, and that pigs 
were not; and the fact that the author survived 
the terribly high pressures to which he subjected 
himself in the course of his experiments proved that 
he was not a pig. In conclusion, it gave him the 
greatest possible pleasure to x^ropose a cordial vote 
of thanks to Dr. Hill for his most valuable paper. 

The resolution of thanks was then put, and 
carried unanimously. 

Dr. Leonard Hill, in reply, stated that the 
questions asked by Mr. Gaster were fully answered 
in a portion of the paper which he had been unable 
to read owing to the limitations of time. In reply 
to the Ohairman’s remarks with regard to COg, he 
thought that no evidence had yet been obtained as 
to whether the trouble was caused by OOg, or by 
heat. If the • ventilation was diminished, worse 
results were obtained; and bad vefitilation not 
only meant more COg but an entire alteration in 
the. cooling of the body. The Chairman contended 
that it was the COg which did the damage, while 
personally he thought it was the over-heating and 
the cooling of the body; and the question in dispute 
could only be ^determined by exifitei ©xperteeatal 
observation.-" With regard to stage decompression, 
it would be found at, the end . of the paper that the 
method he recommended was the stage method. 
The only thmg;^he objected to was the rather 
exaggerated way in which that method was 
regarded by the Alimralty Committee., While he 
:#d"no|;jib5ink — infinitely better,, ha 

the §tag—^eibod> plus dnroise,,.^d,,^us,-if, 
ipo^ble, &e best method of ail. ^ 
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APPENDIX TO THE CHAIRMAN’S REMARKS. 

Recommendations made to the Commissioner op Labour for Ntsw York State in regard to 
Regulations and Necessary Precautions to be Taken to Ensure the Safety and Health 
OP Employees Working in Compressed Air. 


Hours of Labour. 

Eight-hour shifts at the tunnel face in up to 
32 lbs. per square inch gauge pressure, with half 
an hour off for a meal about mid-time, outside in 
the open-air, if only one diaphragm and one look; 
if there be two diaphragms, the meal to be taken 
between locks, where the pressure will be about 
half-face pressure. 

Above 32 lbs. per square inch gauge pressure, 
6 houys in 24 hours in two 3-hour shifts at face, 
with 2 to 3 hours between working time outside in 
the ordinary air, in a dry warmed house. 

Above 42 lbs. gauge pressure, 2 shifts of 2 hours 


each at face with 2 to 4 hours’ spell between in the 
ordinary air, in a dry warmed house. 

Every man to be medically examined and passed 
before entry, and periodically thereafter, and also 
after prolonged absence from work. 

Men are to be held answerable if they neglect to 
carry out rules. 

Hot coffee is to be supplied to men at each exit. 

Warmed drying-rooms and washing up rooms to 
be provided for all compressed-air workers. 

A recompression medical lock to be provided on 
all works where the maximum pressure is above 
20 lbs. per square inch gauge pressure. 


Gauge Pressure. 


Duration of Decofyipression. 

For Two Diaphragms and Two Locks. 

(Per square inch.) 


Fov One Diaphragm and Lock. 

(For pressures over 25 lbs. per square inch.) 

15 lbs. 

1 to 3 minutes. 

With five minutes between diaphragms 
at about half maximum gauge ‘ 
pressure. 

20 „ 

3 to 4 

>> 


25 „ 

6 to 8 

n 

3 to 4 minutes. 

30 „ 

12 to 15 

>1 

6 to 8 ,, 

35 

15 to 20 

„ With 10 minutes between 
locks. 

8 to 10 „ 

40 „ 

25 to 30 

a 

12 to 15 

45 „ 

35 to 40 

„ With 15 to 20 minutes 
' between each lock if 2 , 
and 10 to 15 minutes if 
8 locks. 

18 to 22 „ 


Rules Adopted and Made Law in the State taking effect January 1 st, 1910, controlling the 
OP New York. hours of labours and rates of decompression. 

The New York State "Legislature have brought The hours of labour are regulated as per the 
forward an Act, signed by the Governor, and following table 

Gauge Pressure Time under Pressure. Interval between Uniform Decompression, 

(in lbs. 1 * Spells. (minutes.) 

0-28 8 hours less interval 30 consecutive minutes 18| 

spent in the open air 

28-35-99 2 spells of 3 hours each At least 1 hour 24 

36-41*99 2 spells of 2 hours each At least 2 hours 42 

42-45-99. 2 speUs of IJ hours each At least 3 hours 46 

46-49*99 2 spells of 1 hour each • 4 hours 50 

and no employee shall he permitted to work in pressures exceeding 50 lbs. per square inch, except in 
oases of emergency. 

The decompression shall be at the rate of 3 lbs. every 2 minutes, unless the pressure shall be over 
36 lbs., in which event the decompression shall be at the rate of 1 Ih. per minute. 


Experiments with Blood. 

Some rough but interesting experiments were Second, that desaturation progressed slowly 
made on animal blood with the following results:— indeed, and much more slowly than it is supposed 


1. A syphon bottle with a gauge attached was to do in the body. . C. 

partly filled with, bullock’s blood, and filled with 2. The vessel was again charged with compressed 
compressed air at 36 lbs. gauge pressure, and was air np to 100 lbs. f ressure, and the entire' vessel 
tc^tated for 24 hours under thi^' pressure. The was then kept rotating slowly for a period of 
luressur© was suddenly released, and no viable 14, hours. At the ead of this time the valve was 


buhMes showedthemselves. Hponclosing the valve, openjBd,i.,rfim^ping. o^n 6 hnnutes, ;a^d .alL ^ 

' and.l^ing the sy^on stod an” leour, air. Jet ^^e^vfesseF'vdthout^.a^ js^iroe^^ i 

U gauge pre^smre of'llb.'toJhe ^uare "moh'<:was loaining or wgtag of the Mood^' n,: 
registered,' and.at'Ihe' M 6 %ys,a 

' 13 lbs. on the t 

First, that- '.imwm .a'. .peii^iQi "" 
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end of the first week the gauge showed a pressure 
of 12i lbs.; at the end of the second week the 
pressure stood at 25 lbs. j and at the end of the 
third week the pressure had risen to 31 lbs., where 
it remained, showing that after the first rapid 
decompression a slow decompression of the air 
contained in the blood had taken place until the 
pressure reached approsimately one-third of the 
original pressure imposed on this vessel. Just 
what this final pressure would be would, of course, 
depend on the' amount of blood saturated and the 
amount of space above for the air to expand into. 

From my own experience and that of many of 
my staff, I am confident that after continued daily 
entering a chamber under compressed air, the blood 
does not desaturate for more than one week. I 
have felt it passing through my own veins over 
my shin hones after my return to England foom 
•New York on a periodical visit. 

In conclusion, and to confirm the practical 
results already achieved, slow decompression will 
largely eliminate troubles in caisson works, and it 
is confirmed in my experience, and has been for 
years, that stage decompression is more effective 
than a continuous gradual fall in pressure, and it 
is fortunate that this method, due to the use of 


deck upon deck in a way that would have been 
considered dangerous in other days. It may be 
said that the Board of Trade Inspector would not 
pass a ship whoso stability was not assured, but 
the President of the Board of Trade has recently 
admitted that he lacks the necessary powers for 
effective intervention. Again, upon the question 
of boats. The theory of the Board of Trade is that 
every vessel should carry'eubugh boats to take off 
the whole of the passengers and crew she is autho¬ 
rised to carry. Is that done ? Take a mammoth 
liner with passengers and crew amounting to 2,000 
or 3,000 souls. At most she would not have more 
than sixteen life-boats, carrying, say, sixty each, or 
in all under 1,000. There is no regulation of the 
Board of Trade requiring a vessel to carry more 
than this number, a number that would have been 
enough twenty years ago, when the regulation was 
passed, but is very far from adequate as regards 
the larger liners of to-day. It will be said that in 
addition to her life-boats, the vessel may have 
collapsible boats and rafts, but sailors have no 
faith in these auxiliaries. It is urged again by 
builders that nowadays the great liner is so built 
as to be unsinkable, and therefore the question of 
the sufficiency of boats ceases to be important so 


more than one air-lock and diaphragm, in tunnels 
at least, is the one most likely to arise in practice. 
In deep caissons for bridge work, however, it is not 
nearly so easy to apply. 


HOME INDUSTRIES. 

SUamsMjps and Safety. — Attention was re¬ 
cently directed in these Notes to the supply of 
boats on large passenger steamers, and it was 
pointed out that the law as it stands is inadequate 
to the Intimate requirements of the travelling 
public. Since then more than one large passenger 
steamer has been reported lost, and the list of 
these lost vessels is becoming a long one. It does 
not of course follow that because a steamer leaves 
port and is never heard of again blame properly 
attaches to anyone. A derelict, or a sunken rook, 
may send a ship to the bottom and leave no trace 
of the disaster. Or she may turn over in a heavy 
gale and go down. The Board of Trade inquiry 
upon the loss of the Waratah’’ has arrived at the 
conclusion that this is what happened to that vessel, 
but there is a growing opinion: that ships are less 
safe than they used to be, and that the Board of 
Trade Regulations imperfectly protect the pas- 
smg^. Take the case 6f the “Waratah.” It was 


far as they are concerned. But it has yet to be 
proved that any vessel on the water is unsinkable, 
whilst it is known that a few months ago .one of 
these “ unsinkable ” steamers went down so quickly 
that there was hardly time to get out the boats. 
It is true that although the maximum number of 
boats required by the regulations is admittedly 
insufficient for the very large liners now running, 
the Board of Trade officials insist upon certain 
additions being made to, the boat accommodation 
over and above the maximum named in the regu¬ 
lations, but this at best is not a satisfactory 
substitute' for the specific requirements of the 
regulations. Again, owing to the fierce stress of 
competition, the stowage of steamers is much less 
carefully attended to than it used to be, with the 
result that the steamer often goes to sea in a con¬ 
dition that almost invites disaster. The shipowners 
do their best to fulfil all legitimate and reasonable 
requirements, but they have inany interests to 
consider—not least the demand of the travelling 
public for luxurious accommodation never dreamed 
of in other times—-and many of them would 
welcome a Board of Trade inquiry into the three 
crucial matters referred to in this Note: (1) con¬ 
struction ; (2) boats; (3) stowage. 

Mill Loam and IncoTm-Tax.-^kn interview has 


^eg^ by many witnesses at the inquiry, and was 
opinion of many persons who had travelled 
ba her but were not called, that she wais top-heavy. 
The Oourt has rejeo:tfd that view, and it must 
Ihecefere be assumed that it is not warranted by 
faeta. But it will, not be disputed that the 
the other new passenger 
the eyes of the 
of the'‘s 0 ®mant™top-heav^^ and that 
;taken, the shape'of 


been arranged between certain Lancashire members 
and the Ohancehor of the Exchequer on the subject 
of the reclaiming Of income-tax on the interest 
paid by spinning mills on their loan capital. These 
loans are often used as a way of investing small 
savings, so that a mill*s loans may be in a great 
number of amounts of ^50 or £100. In inviting 
these loans, 4 per. cent, interest has been promised, 
free of ihoome‘t«.. But the money thus paid has 
in the regular paid tax, which has been 
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reclaimed by thdse whose incomes were low enough 
to give them the right to reclaim. The Board of 
Inland Revenue recently decided that in future 
these claims for repayment will not be allowed, but 
representations from the representatives of those 
interested have induced the Board so far to modify 
the position they have taken up as to sanction the 
continuance of those claims in respect of interest 
paid for periods ending not later than September 
30th next, the object of the concession being to 
give spinning companies time to make fresh 
arrangements with their lenders. It is understood 
that the Board hold strongly that the claims are 
not justified by the strict letter of the law. 

Wood-Ptilp as a Textile Material .—The possi¬ 
bilities of wood-pulp as a textile material have been 
brought to the front by Mr. Herbert Partington’s 
statement. In Germany and the United States 
“paper yarn’* has long since passed the experi¬ 
mental stage. At first regarded as a mere curiosity, 
it was quickly found that yarn could be manufac¬ 
tured from wood fibre more cheaply than from 
shoddy or cotton waste. The cellulose is cut into 
flat strips of varying width and thickness, and spun 
on specially-constructed machines, either alone 
or with the addition of a fine cotton thread. The 
cloth is strong, flexible, and serviceable, and 
does not ignite easily. It also takes dyes well. 
Tapestries, curtains, carpets, druggets, towellings, 
laces, and cellular underclothing are amongst the 
products manufactured from the new yarn. Mr. 
Partington mentions a mill in the Midlands which 
is spinning some 2,000 tons of pulp-yarn yearly, 
and one mill in Saxony which was recently turning 
out twenty tons a day. In Saxony the labour cost of 
producing one kilo (2'2 lbs.) of the yarn is about a 
third of a penny. 

The Owthoh for Buhber .—There has been a 
steady rise in the price of rubber during the last 


Lampard’s estimate of the consumption for 1909-10 
is 100,000 tons, of which South America supplied 
40,000 tons, the Middle East 8,000 tons, and the 
remainder of the world 52,000 tons. The ratio of 
Increase in the consumption of rubber during the 
last few years has exceeded 10 per cent., and 
basing the calculation on this, and taking the 
world’s consumption to-day at 100,000 tons, in 
1912 the world will require 110,000 tons, in 1913 
121,000 tons, in 1914 133,000 tons, and in 1915 
146,000 tons, and the proportion of this amount 
possible to be produced by the Middle East Mr. 
Lampard puts at 100,000 tons in 1915. It will 
probably be a good deal less, but assuming that it 
amounts to 100,000 tons, there will still be a very 
large amount of rubber required by the world. It 
seems, then, safe to assume that high prices for 
rubber will be maintained for some years to come, ^ 
and it must be remembered that if the price fell 
temporarily, it would at once check the supply of 
the wild collected rubber, and the price would 
then automatically rise again. If Mr. Lampard 
is right, cultivated rubber can be produced at a 
very much lower price in the Middle East than 
that at which it can be collected outside of it. 

Brewery Stocks. — The investing public seem 
inclined to think better of the debentures and 
preference stocks of English brewery companies 
than they have done for some time past. Not¬ 
withstanding a tendency to inflation, the securities 
of these companies, when first ofiered to the public, 
were viewed with favour, and they became a 
favourite form of security. For the most part, 
and for many years, the dividends paid confirmed 
the good opinion originally entertained. Then 
came a change, due to several causes. Unwise 
competition among the brewery companies for the 
acquisition of licensed properties led to heavy 
losses. A gradual change in the drinking habits 
of the community did not improve matters, and 


week or two, and the facts would seem to point to 
the maintenance of high prices. At a meeting of 
one of the leading rubber companies, held a few 
days ago, the chairman gave some interesting 
figures as to the statistical position. Taking 
300 lbs. per acre as a fair estimate of the average 
production throughout the Middle East, and t^ 
present area under cultivated rubber at approxi¬ 
mately about 730,000 acres, divided roughly into 
370,000 acres in the Malay States, 180,000 acres in 
Ceylon, 130,000 acres in Java and Sumatra, and 
60,000 acres in South. India, Borneo, etc., he pointed 
out that this acreage, if properly kept up, is capable 
of producing, when in full bearing, about 100,000 
tons of rubber per annum. But of course .this 
masdmum would not be reached, since it implies the 
highest passible cultivation ,and fimt-rate manage- 


fears of legislative interference with the industry, ^ 
culminating in a proposal that all licences should 
revert to the State in an average period of 11J years, 
intensified the uneasiness of investors. It is true 
that this proposal did not become law, hut the 
imposition of heavy licence duties was the alterna¬ 
tive, and there was the fear of further legislation 
inimical to the brewing interest. This fear has now 
been lessened by the promise of the Chancellor 
of the Exchequer that in the new Finance Bill 
allowances will be made for the reduction in 
assessable value, and that assessment value shall be 
lihe basis of future taxation. The result is a rise 
in brewery stocks, and in some instances these 
debenture stocks stood at a large diseouni Con¬ 
siderable purchases have been made on behalf 6f 
the companies concerned, with a view to improving 


ment throughout; Last year there was got from the the general poa^on of the undefrtaking by ' 

Middle Eaai about 8,000 tons of rubber. This extinction of such debentures.. The rise in,qno^^. 
year, Mr.. Lampard-.estimate the» available ^supply tions for l^ewe^y ^ebesture stocks and •prM^fl^: 

, at ISjbdO' iom #f-,r^hfeer 4 ^n«Et, year,about„ sharesi(^Mcs^W<^up;edthh year^ges'^fei^ 
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leading brewery companies are amply secured, and 
the present rise in this description of brewery 
securities is in most cases justified, for the fall had 
gone too far, but investors will do well to remem¬ 
ber that the brewery companies have still to reckon 
with a shrinkage in the demand for their products, 
and the possibility of further hostile legislation. 


CORRESPONDENCE. 

MODERN MACHINE BOOKBINDING. 

In my paper on “Modern Machine Bookbinding” 
(published in the Joiirnal of the Royal Society of 
Arts for February 17th) machines were described 
for practically all operations in commercial book¬ 
binding, with the exception of those of glueing the 
back and applying the back-lining of mull and 
paper. I had a note of a patent for a machine 
adapted for these purposes, but as I was unable 
to learn whether or not the machine was actually 
on the market I did not refer to it. I have since 
definitely ascertained that several of these machines 
are working in American binderies. The machine- 
is known as the Blauvelt Supering, Head-banding, 
and Back-lining Machine; it consists of a series of 
small machines, over which is a rotary carrier in 
which are assembled fourteen pairs of jaws for 
holding books. After a book has beeu fed to a pair 
of jaws, it is brought to the first glueing machine 
where the first coat of glue is applied to the back 
of the book; the book is then moved round to the 
super [Le,, mull] apparatus, where the super is fed 
the proper width, cut to size,, and applied to the 
back I it then passes round to the second glueing 
machine, where a second coat of glue is applied 
over the super; it is then carried to the head¬ 
banding machine, where the head-band is auto¬ 
matically made, cut to size, and attached to the 
book; it is subseo[uentIy brought to the paper-lining 
, machine, where the paperliihing is, pasted, cut to 
size and applied to the back, and finally the book 
is returned to the operator, who removes it. The 
U!iaohine is Estimated to work at the rate of fourteen 
b*toper m«ut6. ' ■ Guo. A. Stephen. 



GENERAL NOTES. 


TSb PoiiYTBCHKio.'^The Polytechnic, Eegent- 
street, founded by Quintin Hogg in 1882, is being 
at a cost of ^90,000* The rebuilding fund 
"Wiii inaugurated lay ^ 'grant of ^^,060 frorU the 
'Ijoebdbnr and a loa^ of 

' the ■ ifetmdation. The £S0,Q00 

; 'le ebm^etie"^; finad.^.has'’ hte'-'subsojibed 

the'tatovernors, 
P<>ferte(fei6,'’and 
^th the teM*' 


Polytechnic is one of the more important centres 
for the Society’s examinations, presenting an 
average of about 350 candidates. 

International Congress op the Applications 
OP Electricity, Turin; 1911.—This Congress will 
be held at Turin from September 96h to 20':h, 
under the auspices of the Italian Electrotechnical 
Association,, The Committee have drawn up a list 
of over thirty subjects for discussion, which appears 
to be very exhaustive. It is hoped that the meetings 
will be strongly international in character, as the 
official delegates of the Electrotechnical Committees 
of various nations will be in Turin at the- time, 
attending the first meeting of the, International 
Electrotechnical Committee of Standardisation. 
Papers may be written in French, or in English, 
German, or Italian, when accompanied by a trans¬ 
lation or summary in French, and all these 
languages will be admitted in the discussions. 
Persons wishing to offer papers or to learn further 
particulars of the Congress should communicate 
with the Secretary of the Committee of Organisation, 
Via S. Paolo 10, Milan. 

Forestry in British Columbia.— The report 
recently published by the British Columbia Forestry 
Commission, which was appointed in 1909, is the 
first attempt at a systematic stocktaking of timber 
resources of Canada. It is estimated that British 
Columbia grows half the merchantable timber of 
the Dominion, its forest area being fifteen million 
acres, capable of yielding, under present methods 
of work, nearly two hundred billion feet super of 
timber. Of this area nine million acres are held 
under a special licence system. Options to cut 
timber during a twenty-one-year period on specified 
square miles of forest are granted, but at the same 
time the Provincial Government retains an effective 
control by reserving the right to fix from year to 
year the annual payments in rental and royalty to 
be made for the renewal of these options, and they 
also impose a reserve upon all remaining Grown 
timber. The Commission are of opinion that the 
demand for timber will raise the value of the British 
OolumMan forests to heights now considered in¬ 
credible, and that, with careful management, these 
resources should permanently relieve the people of 
0he province froip serious taxation, 

New Mexican Eubber PlaisTts.— -A resident in 
Mexico, who has for some years been experimenting 
in rubber^produoing plants, has discovered, in the 
district of Manzanillo, a tree, a vine, and three 
plants which yield, according to the American 
Consul there, a first-class rubber. The tree is of 
quick growth, and can be propagated from slips 
put in the ground. Limbs that were thrown in 
the shade and left for six months germinated, and 
on being planted tobk root and are now growing 
well:^ Trees Ranted from slips will be large enough 
to prune ha thrw years ;^4imbs out from the tree^ 
fupni^ l^e r#bb^; pinning can be done ev^ 
year^ '*'TMs praduees-about, 6 per cohtVcnai#* 
'ri&berv^ referred io 
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and can be reproduced from the seed. In three 
years they become well rooted. The plant being 
then from four to six feet in height, may he cut to 
the root each year, the cuttings being used for the 
extraction of the rubber, and the root being left 
to recover itself and produce the same each year. 
The method of cultivating these plants is about 
the same as for maize. They will,' it is said, pro¬ 
duce 8 per cent, crude rubber. The vine gives a 
free crude rubber with no gum. It grows in the 
shade, extending over the surrounding trees, and 
is the richest in rubber, giving 10 per cent, of the 
crude commercial product. Experiments in the 
cultivation of this vine are now being carried 
on. The discoverer is conducting experiments in 
different processes of extraction and coagulation of 
the milk from these plants and vines and tree, 
and states that- he will be able to produce crude 
commercial rubber for about sevenpence-halfpenny 
per pound. 

The Manufacture of Battan and Sea-Grass 
Furniture in China. —Battan furniture has been 
manufactured in the East and exported through¬ 
out the world for many years. Furniture from 
bamboo, either whole or split, or both, has 
been made for centuries, and has had some sale 
abroad, although it has never been so popular 
for chairs, sofas, tea-tables as rattan. About six 
years ago a Hong-Kong chair manufacturer sold 
considerable quantities of chairs and other articles 
of furniture made from bamboo and other woods, 
wrapped with a large twine or fine rope manu¬ 
factured from twisted sea-grass. This furniture 
was as strong as rattan and bamboo, and its cost 
was considerably below rattan. There is no limit 
in China to the amount of raw material for this 


\V’ednesday afternoon, at 4.80 o’clock:— 

March 15.—Colonel Charles Edward Gassal, 
V.D., F.I.O., “The Adulteration of Food.” The 
Bight Hon. the Lord Mayor of London will preside. 
Wednesday evenings, at 8 o’clock:— 

March 22.— Arthur Charles Davis, F.G.S., 
Assoc.Inst.C.E., “The Manufacture of Portland 
Cement.” 

^ March 29.— -George B. Heming, “ Art Educa¬ 
tion in Jewellery and Goldsmi thing and Allied 
Trades.” Sir George Birdwood, K.C.I.B., C.S.I., 
M.D., LL.D., will preside. 

Indian Section. 

Thursday afternoons, at 4.80 o’clock:— 

March 16. —Claude Hamilton Archer Hill, 
I.C.S., C.S.I., C.I.E., “Education in India.” The 
Bight Hon. Lord ISTorthgote, G.C.M.G., G.G.I.E., 
O.B., will preside. 

April 27.—SirTnoMAS Henry Holland, K.C.I. E., 
D.Se., P.B.S.,“ The Trend of Mineral Development 
in India.” Lord Avebury, D.0.L.,LL.D., P.E.S., 
will preside. 

May 25.—W. B. H. Mere:, LO.S., G.S J., LL.D., 
“ The N.W.P. Province of India,” . 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock 
April 4.—Captain B. Muirhead Collins, 
O.M.G., “ Australia and her Besources.” ^ 

May 9.—P. Williams Taylor, “ Canadian 

Bankiug.” - 

Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 


sea-gra.ss furniture. The grass grows wild in enor¬ 
mous quantities in the marsh lands along the sea 
between Hong-Kong and Canton and in all that 
part of China. The grass is cut by the natives, 
sTln-cured, and*<sold dry. It is made into twine or 
small rope of about 200-foot lengths, and is sold by 
the picul of 13SJ pounds. In general the twine is 
produced iu three grades—the ordinary grade, used 
chiefly for coarse work; ,the extra quality for finer 
work on chairs;,and the fine quality, used chiefly 
on tables and similar articles. While the grass, 
generally, has a uniform light-green colour, and 
presents a good appearance when made up in its 
natural shade, there are variations in some grades 
and under some conditions, so that usually the 
grass is stained when being made up into fur¬ 
niture. The United States, Canada, and South 
Africa are importing considerable quantities of 
sea-grass and, rattan furniture from Hong-Kong. 


Professor J, A, Fleming, M.A., D.Sc., 
F.B.S., “Applications of Electric Heating.” 
Four Lectures. 

Syllabus. 

Lecture I.— March 6.—“ The Laws of Electric 
Heating, Badiation, and Thermometry.” The 
Transformation of Electric Current Energy into 
Heat — Joule’s Law — Explanatibn on the Elec¬ 
tronic Hypothesis—Kecessary Qualities of the 
Conductor and Conditions for the Production of 
High Temperature—Laws of Badiation—Stefan- 
Boltzmann Law—Wien’s Displacement Law—The 
Electrical Measurement of Temperature—Besist- 
ance Thermometry—Thermoelectric and Badiation 
Pyrometry. 

Lecture IL— March 13.—“The Appliances and.: 
Processes of Electric Heating.” Besistance ahd 
Arc Heating—Direct and Inductive Methods— 
Electric Fumao^ of Girod, H^oult, Kjellin, 


.MEEtmOS^ OB THE SOCIETY. 

' '■ * ORDiNABy Matings. , , 

'at' 0:a’^lock '' ■. -... _ ^ 


Keller, Stassano, Fen:anti,Kodenhatfeer, and olhe^, ; 
—^E^si^tense Furnace iax Chemical 
bo'th, at Mode3^;^3|d Yery High Tei 
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and Iron and Steel in Electric Furnaces—Electric 
Welding—Electric Furnaces for Metallurgical and 
Chemical Operations. 

Lecture IV. —March 27. — “The Domestic 
Applications of Electric Heating.” Electric Water 
Heating~Its Cost and Economy—Air Heating by 
Electric Badiators and Convectors — Electric 
Cooking—Various Systems and Types of Utensil 
critically discussed—The Advantages and Draw¬ 
backs in Comparison with other Methods of 
Culinary Heating. 

Alfred E.H. Tutton, M.A., D.Sc., F.B.S., 
“Bock Crystal: its Structure and * Uses.” 
Four Lectures. 

May 1, 8,15, 22. _ 

Dates to be hereafter announced:— 

Frauk M. Andrews, “ Architecture in America.” 

Professor Baoul Pictet, “ Les Basses Tempera¬ 
tures.” 

Sir William Abney, K.O.B., D.O.L., D.Sc., 
F.B.S., “ The Quantitative Measurement of Colour- 
Blindness.” 

Hal Williams, M.I.Meeh.E., M.I.E.E., “Beet 
Sugar Factories.” 

Hoel Heaton, B.So., F.O.S., “ The Production 
and Identification of Artificial Uems.” 

Henry L. Heathoote, B.Sc., “ Wheels, Ancient 
and Modern, and their Manufacture.” 


MEETINGS FOR THE ENSUING WEEK. 

Monday, March 8... ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.O., 8 p.m. (Cantor Lecture.) 
Dr. 1. A. Fleming, “Applications of Electric 
Heating.” (Lecture 1.) 

Royal Institution, Albemarle-street, W., 5 p.n3. 
General Monthly Meeting. 

^ Engineers, Society of, at the Institution of Electric 
Engineers, Victoiia-erabankment, W.C., 7.30 p.m. 

- Mr. E. Scott-Snell, “ Petrol Air-Gas.” 

Engineers, Cleveland Institute of, Corporation-road, 
Middlesbrough, 7.30 p.in. 

Bast India Association, Caxton Hall, Westminster, 
S.W,, 4 p.m. Rev. J. Knowles, “The Battle of 
the Charactei^; or, an Imperial Script for India.” 
Architectural Association, 18, Tiifton-street, S.W., 

7.30 p.in. Mr. A. R. Jemmett, “ The Functional 
Application of the Orders to Modern Buildings.” 

Yktoria Institute, 1, Adelphi-terrace, W.C., 

4.30 p,m. Rev. Canon J. Gregory Smith, “ Psycho- 
Ic^.” 

; March 7.. .Sociological, at the Royal Society op 

. ^ Arts, John-stireet, Adelphi, W.C., 5.15 p.in. Mr. 

' H. W. Wolff, “Co-operative Credit.” 

Rdy^Institution, Albemarle-street, W., 3 pjm. Dr. 
^ . . A E. H. ^tton, “ Crystalline Structure; Mineral, 

Chemical and liquid.** (Lecture II,) 

" Alpine dub, ^ Saviie-row, W., 8,30 p.m. 

. -r " ’ . 35, Gnat Geoi^e-street, S.W., 8 p.m. 

i \ m A. T. Blaokall’s paper, “ Modern 

^ , \ JMway-^gnallmg: Sopae DevelopmeatB upon the 

'' W.C., 8>m. Mr. 

Re^iomdup between 
' 'an# Hgp' Colour of thn 


Zoological, Regent’s-park, N.W., 8.30 p.m. 1. The 
Hon. N. Charles Rothschild, “ Some new Siphon- 
apterafromChina.” 2. Mr, F. E. Beddard, “(»)Con- 
tributions to the Anatomy of the Anura.—I. Some 
Anatomical Notes upon the Frog Megalophrys 
(LeplobracMum) fece : (b) On the Spermatophores 

' in Earthworms of the Genus Pheretirna {:=.Peri- 
chcetay 8 . Mr. R. Lydekker, “ (a) A rare Beaked 
Whale. (&) Age Phases of the Rorqual. ” 4. Dr. P. 
Chalmers Mitchell, “On Longevity and Relative 
Viability in Mammals and Birds; with a Note on 
the Tlieory of Longevity.” 

United Service Institution, Wliitehall, S.W., 4 p.m. 
Annual General Meeting. 

Pharmaceutical, 17, Bloomsbury-square, W.O.,8p.m. 
Messrs. H. C. T. Gardner and 0. A. Elias, “The 
Therapeutic Uses of Radium.” 

Wednesday, March 8 ...ROYAL SOCIETY OF ARTS, 
Johii-street, Adelphi, WiO., 8 p.m. Dr. James 
Cantlie, “Plague, and its Dissemination.” 

Biblical Archeology, 37, Great Russpll-street, W.C., 

4.30 p.m. 

Geological, Burlington House, W., 8 p.m. 1. Messrs. 
J. W. Gregory, R. B. Newton, F. Chapman, and 
D. P. Macdonald, “Contributions to the Geology 
of Cyrenaica.” 2. Mr. G. E. Bibley, “ The Teeth 
of Ptychodus, and their Distribution in the English 
Chalk.” 

Automobile Engineers, at the Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W.,8p.m. Mr. Mervyn O’Gorman, “Airships, 
and the Problems relating thereto. ” 

Royal Archajological, at the Society of Antiquaries, 
Burlington House, W., 4.30 p.m. 

Thursday,March 9...Royal, Burlington House, W.,4.30 p.m. 

Antiquaries, Burlington House, W., 8.30 p.m. 

Ai-ohitects, Society of, 28, Bedford Square, W.C., 
8 p.m. Mr. W. S. Frith, “The Relation of 
Sculpture and Carved Ornament to Architecture.” 

Child Study Society, 00, Buckingham Palace-road, 
S.W., 7.80 p.m.. Mr. S. Macpherson, “ Apprecia¬ 
tive Music Study: its Application in the Training 
of the Child.” 

Royal Institution, Albemarle-street, W., 8 p.m., 
Mr. A. C. Benson, “ Ruskin.” (Lecture H.)^^. 

Camera Club, 17, John-street, AdelpbV’’^ 
8.39 p.m. Professor E. A Gardlter, “Greek 
Sculpture.” 

Electrical Engineers, Victoria-embankment, W.C., 
8 p.m. Mr. C. Vernier, “The Laying and Mainten¬ 
ance of Transmission Cables.” 

Friday, March 10„.Royal Institution, Albemarle-street, 
W., 9 p.in. The Hon, Charles A Parsons, 
“ Recent Advances in Turbines.” 

Malacological, Burlington House, W., 8' p.m. 

1. Mr, B. A. Smith, “On the Recent Species of 
Vulsella; on a New Species of Phasianella.” 

2. Mr. T. Iredale, “On the Value of the 
Gasteropod Apex in Glassiffcation.” 3. Mr, 
A. S. Kennard, ' ’ Valvata Woodwardi n. sp. and 
Sphficrium Bulleni n. sp. from the Forest Bed 
(Cromerian) of West Runton, Norfolk.” 

Medical, 11, Chandos-street, W., noon. Ophthalmo- 
logical E^^ibition. Papei^s and Demonstrations. 

Medical Officers of Health, 1, Upper Montague- 
street, W.C., 5 p.m. Dr. T. D. Lister, “ The 
Tre^ment of Phthisis by Industrial Insurance, 
with Special Reference to the Benenden Sana¬ 
torium.” 

Astronomical, Burlington House, 5 p.m, 

SATURDAY, Mabc®£ ll...Royal Institution, Albemarle-street, 
W., a p.m. Professor Sir J. J. Thomson, “ Radfant 
Tktergy and (Lecture H.) 

Medical, II, Ohandps-street, W,, noon, Ophthftlmo- 
Ic^fcsd il^jbitton. Papers and Demonstrations. 
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NOTICES. 


NEXT WEEK. 

Members are requested to take notice that the 
Ordinary Meeting on Wednesday, March 15th, 
will be held at 4.30 p.m., instead of 8 o’clock. 


Monday, March 13th, 8 p.m.. ' (Cantor 
Lecture.) Professor J. A. Fleming, M.A., 
D.Sc., F.Ep.S., Applications of Electric 
Heating.” (Lecture II.) 

Wednesday, March 15th, 4.30 p.m. (Ordi¬ 
nary Meeting.) Colonel Charles Edward 
Cassal, V.D., F.I.C., ‘‘The Adulteration of 
Food.” The Eight Hon. the Lord Mayor of 
London will preside. 

Thursday, March 16th, 4.30 p.m. (Indian 
Section.) Claude Hamilton Archer Hell, 
I.C.S,, C.S.I., C.I.E., “ Education in India.” 
The Bight Hon. Lord Northcote, Gr.C.M.G., 
G.O.I.E., will preside. 


CANTOR LECTURE. 

On Monday Evening, March 6th, Professor 
J. A. Fleming, M.A., D.Sc:j F.B.S., delivered 
the first lecture of his course on “ Applications 
of Electric Heating.” 

The lectures will be published in the Journal 
during the summer recess. 


THE ALBERT MEDAL. 

The Council will proceed to consider the 
award of the Albert Medal of the Eoyal 
Society of Arts for 1911 early in May next, 
and, .they therefore invite members of the 


Arts, Manufactures, and Commerce,” and has 
been awarded as follows in previous years:— ^ 

In 1864, to Sir Rowland HiU, F.R.S., 

“ for his great services to Arts, Manufactures, and 
Commerce, in the creation of the penny postage, 
and for his other reforms in the postal system of 
this country, the benefits of which have, however, 
not been confined to this country, but have extended 
over the civilised world.” 

In 1865, to his Imperial Majesty, Napoleon IH., 

for distinguished merit in promoting, in many 
ways, by his personal exertions, the international 
progress of Arts, Manufactures, and Commerce, 
the proofs of which are afforded by his judicious 
patronage of Art, his enlightened commercial 
policy, and especially by the abolition of passports 
in favour of British subjeots.” 

In 1866, to Michael Faraday, D.O.L., F.E.S., “ for 
discoveries in electricity, magnetism, and chemistry, 
which, in their relation to the industries of the 
world, have so largely promoted Arts,Manufactures, 
and Commerce.” 

In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards »Sir) Charles 
Wheatstone, F.R.S., “ in recognition of their joint 
labours in establishing the first electric telegraph.” 

In 1868, to Mr. (afterwards Sir) Joseph Whit¬ 
worth, LL.D., F.R.S., “for the invention and 
manufacture of instruments of measurement and 
uniform standards, by which the production of 
machinery has been "brought to a state of perfection 
hitherto unapproaohed, to the great advancement 
of Arts, Manufactures, and Commerce.” 

In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For. Memb. B.S., Chevalier 
of the Legion of Honour, etc,, “for'his numerous 
valuable researches and writings, which have con¬ 
tributed most importantly to the developfiient of 
food economy and agrieulture, to the advanceinent 
of chemical science, and to the benefits derived 
from that science by Arts, Manufactures, and Com¬ 
merce.” 


In iSTOj'tb Vicomte Ferdinand de Lesseps,- 

-i-rt , Meniber of the Ihstitote of France, Hoh. G.C.SJv, ,, 

Society to forward to the Secretary ^ 

before Saturday,: A,p^ of; Commerce by the realisation of the Suez Gahatf :U: i- 

men of high ''.they 

_ wgrthy^^Of in 
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sddmgthe establishmenlj and development of Inter¬ 
national Exhibitions, the Department of Science 
and Art, and the South Kensington Museum.” 

In 1872, to Mr. (afterwards Sir) Henry Bessemer, 
F.B.S., “for the eminent services rendered by him 
to Arts, Manufactures, and Commerce in develop¬ 
ing the manufacture of steel.” 

In 1873, to Michel Eugene Chevreul, For. Memb. 
B.S., Member of the Institute of France, “ for his 
chemical researches^ especially in reference to 
saponification, dyeing, agriculture, and natural 
history, which for more than half a century have 
exercised a wide influence on the industrial arts of 
the world,” 

In 1874, to Mr. (afterwards Sir) O. W. Siemens, 
IJ.0.L., F.B.S., “ for his researches in connection 
with the laws of heat, and the practical applica¬ 
tions of them ito furnaces used in the Arts; and 
-for his improvements in the manufacture of iron; 
and generally for the services rendered by him in 
connection with economisation of fuel in its various 
applications to Manufactures and the Arts.” 

In 1876, to Michel Chevalier, “ the distinguished 
Fieneh statesman, who, by his writings and per- 
- sistent exertions, extending over many years, has 
rendered essential services in promoting Arts, Manu¬ 
factures, and Commerce.” 

In 1876, to Sir George B, Airy, K.C.B., F.B.S., 
A.stronomer Eoyal, “ for eminent services rendered 
to Commerce by Ms researches in nautical astro¬ 
nomy and in magnetism, and by his improvements 
in the application of the mariner’s compass to the 
navigation of iron sMps.” 

In 1877, to Jean Baptiste Dumas, For. Memb. 
E.S,, MernbOT of the Institute of France, “ the 
distinguished chemist, whose researches have 
exercised a very material influence on the advance¬ 
ment of the Industrial Arts.” 

. In 1878, to Sir Wm. G. Armstrong (afterwards 
ILiord Armstrong), 0.B-, D.O.L., F.R.S., “ because 
of his distinction as an engineer and as a scientific 
. man, and because by the development of the trans- 
, mission of power—hydraulically — due to his 
. constant ^ri», extending over many years, the 
: ;r h^ufaetures M this country have been greatly 
aSbd, and meeianioal power beneficially substi- 
' ^ for most laborious and injurious manual 

kbour.” 


Jh 1879, to Sir William Thomson (afterwards 
^ O.M,, LL.D., D.C.Ii., F.R.S., “on 

dgnal service rendered to Arts, 
Commerce by his electrical re- 
reference to the trahs- 
5 ; messages over ocean cables,”' 

Joule, UD,!)., D.O.D., 
ahsavii^ established, after most laborious 
between heat, electrioityj 
, affording tothe, en- 
ol seienoe 


the Industrial Arts by his investigations in organic 
chemistry, and for his successful labour in pro¬ 
moting the cultivation of chemical education and 
research in England.” 

In 1882, to Louis Pasteur, Member of the Insti¬ 
tute of France, For. Memb, B.S., “for his researches 
in connection with fermentation, the preservation 
of wines, and the propagation of zymotic diseases 
in silkworms and domestic animals, whereby the 
arts of wine-making, silk production, and agri¬ 
culture have been greatly benefited.” 

In 1883, to Sir Joseph Dalton .Hooker, K.O.S.I,, 
O.B,, M.D., D.O.L., LL.D., F.B.S., “for the emi¬ 
nent services which, as a botanist and scientific 
traveller, and as Director of the National Botanical 
Department, he has rendered to the Arts, Manu¬ 
factures, and Commerce by promoting an accurate 
knowledge of the floras and economic vegetable 
products of our several colonies and dependencies 
of the Empire.” 

In 1884, to Captain James Buchanan Eads, “ the 
distinguished American engineer, whose works have 
been of such great service in improving the water 
communications of North America, and have 
thereby rendered valuable aid to the commerce of 
the world,” 

In 1886, to Mr. (afterwards Sir) Henry Doulton, 
“in recognition of the impulse given by him to the 
production of artistic pottery in this country.” 

In 1886, to Samuel tlunliffo Lister (afterwards 
Lord Masham), “ for the services ho has rendered 
to the textile industries, especially by the substitu¬ 
tion of mechanical wool combing for hand combing, 
and by the introduction and development of a now 
industry—the utilisation of waste silk,” 

In 1887, to Heb Majesty Queen Victobia, “ in 
commemoration of the progress of Arts, Manufac¬ 
tures, and Commerce throughout the Empire during 
the fifty years of her reign.” 

In 1888, to Professor Hermann Louis Helmholtz, 
For. Memb. B.S., “in.recognition of the value of 
Ms researches in various branches of science, and of 
their practical results upon music, painting, and 
the useful arts,” 

In 1889, to John Percy, LL.D., F.R.S., “ for his 
achievements in promoting the. Arts, Manufactures, 
and Commerce through the world-wide influence 
which his researches and writings have had upon 
the progress of the science and practice of metal¬ 
lurgy.” 

In 1890, to Dr. (afterwards Sir) William Henry 
Perkin, F.B.S,,“ for his discovery of the method of 
obtaining colouring matter from coal tar—a discovery 
.wMch led to the establishment of a new and im¬ 
portant industry, and to the utilisation of large 
quantities of a previously worthless material.” 

In 1891, to Sir Frederick Abel, Bart,, G.C.V.O., 
K,O.B.,.D.C,L,, D,Sc., F.B.S., “in recognition of 
&e manner in y^oh he has promoted several 
im^rtant classes of. the Arts and Manufactures, by 
the ^Hoateon of Ohemioal Science, and especially 
hy l^"t©Befiareb!es in the manufacture of iron and of ^ 
steel; and'also in acknowledgment ol tho gmat*^ 
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services he has rendered to the State in the pro¬ 
vision of improved war material, and as Chemist to 
the War Department.” 

In 1892, to Thomas Alva Edison, “ in recognition 
of the merits of his numerous and valuable in¬ 
ventions, especially his improvements in telegraphy, 
in telephony, and in electric lighting, and for his 
discovery of^a means of reproducing vocal sounds 
by the phonograph.” 

In 1893, to Sir John Bennet Lawes, Bart,, F.R.S., 
and Sir Henry Gilbert, Ph.D., F.R.S., “ for their 
joint services to scientific agriculture, and notably 
for the researches which, throughout a period of 
fifty years, have been carried on by them at the 
Experimental Farm, Bothamsted,’’ 

In 1894, to Sir Joseph (afterwards Lord) Lister, 
F.R.S., “for the discovery and establishment of the* 
antiseptic method of treating wounds and injuries, 
by which not only has the art of surgery been 
greatly promoted, and human life saved in all parts 
of the world, but extensive industries have been 
created for the supply of materials required for 
carrying the treatment into effect.” 

In 1895, to Sir Isaac Lowthian Bell, Bart., F.R.S., 
“ in recognition of the services he has rendered to 
Arts, Manufactures, and Commerce by his motal- 
.lilrgical researches and the resulting development 
of the iron and steel industries.” 

In 1896, to Professor David Edward Hughes, 
E.R.S., “in recognition of the services he has 
rendered to Arts, Manufactures, and Commerce 
by his numerous inventions in electricity and 
magnetism, especially the printing telegraph and 
the microphone.” 

In 18^7, to George James Symons, F.B.S., “for 
the services he has rendered to the United King¬ 
dom by affording to engineers engaged in the water- 
supply and the sewerage of towns a trustworthy 
basis for their work, by establishing and carrying 
on during nearly forty years systematic observa¬ 
tions (now at over 3,000 stations) of the rainfall 
of the British Isles, and by recording, tabulating, 
and graphically indicating the results of these 
observations in the annual volumes published by 
himself.” 

In 1898, to Professor Robert Wilhelm Bunsen, 
‘M.D., For. Memb. R.S., “in recognition of his 
numerous and most valuable applications of 
Chemistry and Physios to the Arts and to Manu¬ 
factures.” 

In 1809, to Sir William Crookes, F.R.S., “for 
his extensive and laborious researches in chemistry 
and in physios—researches which have, in many 
instances, developed into’useful practical applica¬ 
tions in the Arts and Manufactures,” 


In 1901, to His Majesty King Edward VII., ’ 
“ in recognition of the aid rendered by His Majesty 
to Arts, Manufactures, and Commerce during 
thirty-eight years’ Presidency of the Society of 
Arts, by undertaking the direction of important 
exhibitions in this country, and the executive 
control of British representation at International 
Exhibitions , abroad, and also by many other 
services to the cause of British Industry.” 

In 1902, to Professor Alexander Graham Bell, 

“ for his invention of the telephone.” 

In 1903, to Sir Charles Augustus Hartley, 
K.C.M.G., “ in recognition of his services, extend¬ 
ing over forty-four years, as Engineer to the Inter¬ 
national Commission of the Danube, which have 
resulted in the opening up of the navigation of 
that river to ships of all nations, and of his similar 
services, extending over twenty years, as British 
Commissioner on the International Technical 
Commission of the Suez Canal.” 

In 1904, tu Walter Crane, “ in recognition of the 
services he has rendered to Art and Industry by 
awakening popular interest in Decorative Art and 
Craftsmanship, and by promoting the recognition 
of English Art in the form most material to the 
commercial prosperity of the country.’^’ 

In 1905, to Lord Rayleigh, O.M., D.O.L., So.D,, 

F. R.S., “ in reooguition of the influence which his 
researches, directed to the increase of scientific 
knowledge, have had upon industrial progress, by 
facilitating, amongst other scientific applications, 
the provision of accurate electrical standards, the 
production of improved lenses, and the develop¬ 
ment of apparatus for sound signalling at sea.” 

In 1906, to Sir Joseph Wilson Swan, M.A,, 
D.So,, F.R.S., “ for the important part he took in 
the invention of the incandescent electric lamp, 
and for his invention of the carbon process of 
photographic printing.” 

In 1907, to the Earl of Cromer, G.O.B., O.M., 

G. O.M.G., K.C.S.I., O.I.E., “in recognition of his 
pre-eminent public services in Egypt, where he has 
imparted security to the relations of this country 
with the East, has established justice, restored 
order and prosperity, and, by the initiation of 
great works, has opened up new fields for enter¬ 
prise.” 

In 1908, to Sir James Dewar, M.A., D.Sc., LL.D., 
F.R.S., “ for his investigations into the liquefaction 
of gases and the properties of matter at low tem¬ 
peratures—investigations which have resulted in 
the production of the lowest temperatures^ yet 
reached, the use of vacuum vessels for thermal 
isolation, and the application of cooled charcoal to 
the separation of gaseous mixtures and to the pro¬ 
duction ol high vacua.” 


In 1900, to Henry WildeyF.B.S., “for the dis¬ 
covery andFracticf^l demonstration of th^ indefinite 
iucr^Sise of the magnetic and electric forces from 
quantities indefinitely small—a discovery now used 
in all dynamo npplicat^n 

to the pmdhetlbn nf the eteofriq seaifcktiighli'atd’ 


In 1909, to Sir Andrew Noble,. K.O-B.j D-Sc», 
D.O;L,,; F.R.S., “in recognition of his 
tinned and valuable researches, into the natt^^ and." 
action of explosiv^,^, which have resulted m , 
^eat development and improvement 
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PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 

A Meeting of the Colonial Section was held 
on Tuesday, February 28th, the Right Hon. 
Lewis Haecotjrt, M.P,, Secretary of State for 
the Colonies, presiding. 

Lord Buyth, Chairman of the Colonial Section^ 
announced that letters had been received from the 
Duke of Abercorn, the Earl of Selborne, Lord 
Curzon of Kedleston, Lord Ampthill, and many 
other gentlemen, regretting their inability to 
attend the meeting from various causes. 

The Chairman said he had stolen an uncovenated 
hour from the House of Commons because he could 
not resist the temptation of the invitation ofiered to 
him to attend the meeting, and the treat which he 
knew he should enjoy in the paper which was to 
be read. He was happilyaware that none of those 
present had attended for the purpose of listening 
to the platitudes or the prosing of a politician, and, 
therefore, his own part in the proceedings would be 
very brief. He was told on arriving at the meeting 
that it was part of his duty to introduce the author, 
Sir Richard Solomon. He proposed to do nothing 
of the sort. He could not imagine anything more 
ludicrously inappropriate than that he should have 
the temerity to attempt to introduce a gentleman 
whose name was a household word in two continents, 
a gentleman whose services were fully recognised 
in England—services which he had rendered to the 
great Union of South Africa by his life, by his 
residence in the country, and by the work which 
he was happily continuing in the position he now 
occupied in London. No such introduction could 
he necessary, and as he was quite certain that the 
audience was anxious to hear' the information 
which the author was so fully and admirably fitted 
to convey, he would at once call upon him to read 
his paper. 

The Paper read was— 

THE RESOURCES AND PROBLEMS OF 
THE UNION OF SOUTH AFRICA. 
By the Hon, Sir Richard Solomon, 
E.O.M.a., K.C.V.O., K.O., 

Cmmissioner for the Union of South Africa, 

; The Union of Sbuth Africa- embraces an area 
■ ^f 420,000 square iniles, or twice the size of 
'' France. It has, arccording to the last census, 
^ in d90|, a European population of about 

f , 1^120,000 and a coloured poptdation of over 
^ of wiiom approximately millions 

in? differ^t stages of 

^ constitution, embodied 
hy the Imperial 


Parliament in 1909, under which the self- 
governing colonies of the Cape of Good Hope, 
Natal, Transvaal, and Orange Free State, were 
brought into a legislative Union under the 
Crown with one Government and one Parlia¬ 
ment, each of these colonies becoming a pro¬ 
vince of the Union. * 

It is with the resources and problems of the 
Union that this paper attempts to deal. I shall 
not make any reference to the native protec¬ 
torates, now under the direct control of the 
Crown, nor to Southern Rhodesia, under the 
administration of the British South Africa 
Company, beyond expressing the general opinion 
that, in course of time, all these territories will 
be included in the Union of South Africa, which 
will then comprise the whole of British Africa 
south of the Zambesi. 

Within the time at my disposal this afternoon 
I cannot attempt to make anything like an 
exhaustive survey of the resources of the Union, 
nor of the future problems which lie before it. 
All I can venture to do is to give some general 
idea of its wealth as a producing country, 
and of the difficulties of some of the problems 
which its Government and Parliament have to 
solve in the near future. 

It is unnecessary to say much about the 
mineral resources of the Union. They have for 
years past attracted much public attention in 
this country, more especially the mines in the 
Witwatersrand district of the Transvaal, which 
produce 95 per cent, of the gold exported from 
the Union of South Africa. Sixty miles of reef 
within this district are now actually being 
Worked. Discovered in 1886, they differ from 
gold-bearing reefs in other parts of the world in 
the consistency of the sedimentary deposits and, 
the extraordinarily even distribution of the 
gold; so that, to quote from an article by Mr, 
Lionel Phillips, one of the leaders of the mining 
industry, which appeared in a special edition of 
the Times, published on the day of the opening 
of the first Parliament of the Union by H.R.H* 
the Duke of Connaught, “large sums of money 
can be invested with confidence in opening up 
mines on a large scale and equipping them with 
extensive appliances which would not be justifi¬ 
able in quartz mines. The Witwatersrand reefs 
are poor in yield compared* with those in some 
other gold-producing countries. They average 
about 29s, per ton, while in the reefs in Australia 
and New Zea'latti't|ie ;^eld varies from 65s, to 
140s, per ton i in. Lidia ffcoin 385. 6d. to 10$s.,; 
and in the United^St^^ irem ^ 200s., 

But, nevertheless; as a field for the investment 
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of capital, the Witwatersrand mines are un¬ 
rivalled because of the reliability of the 
deposits.” 

Another characteristic of gold-mining in the 
Transvaal is mentioned by Mr. Phillips in the 
same article. The temperature of the earth 
downwards varies in different parts of the world, 
but the normal rise is about one degree for every 
sixty-five feet of vertical depth. In the Wit¬ 
watersrand district the temperature only rises at 
the rate of one degree for every 255 feet. It is, 
therefore, probable that mining will be carried on 
to a much greater depth in the Witwatersrand 
mines than anywhere else in the world. , 

Since 1887, when the Witwatersrand district 
of the Transvaal first commenced to produce 
gold, to the end of 1909, the value of the 
precious metal produced by the Transvaal was 
£258,000,000. In 1887 the output was only 
0*78 per cent, of that of the whole world; it 
is now about one-third of it. The total divi¬ 
dends distributed by the gold-mining com¬ 
panies in the Transvaal during the year 1910 
amounted to £9,118,858. 

Next in importance to gold in the w^ay of 
minerals in South Africa are diamonds. South 
•Africa is the only place in the world where 
diamond mines or pipes, going vertically down¬ 
wards to an unknown depth, have ever been 
discovered. In Brazil, which, before the dis¬ 
covery of mines in South Africa, was the only 
producer of diamonds, no mine or pipe has ever 
been found. The precious stones were found 
in gravel beds, which were only of a small depth 
and have now been practically worked out. At 
present within the Union of South Africa there 
are diamond mines in Kimberley, in the Orange 
Free State, and in the Transvaal. The value of 
the diamonds produced since their discovery in 
1870 is about £183,000,000. The supply, as far 
as we can see, is inexhaustible, and any demand 
can be met; but the world can only take a 
limited quantity per annum, and the output is, 
therefore, controlled as far as possible so as ntt 
to glut the market and reduce the value of this 
precious stone. 

Besides gold and diamonds. South Africa is 
rich in base minerals. Goal is found in every 
province of the Union sufficient for all its require¬ 
ments. During the year 1910 the Union imported 
about 66,000 tons of the value of £37,000, while 
it exported 1,475,000 tons of the value of 
£991,0001 From this it will be that practi¬ 
cally the whole of the coal used by tho goldr, 
mines an4, diamdnd^iuiues, by 7,000:.^iles:.dt. 

■>Mlwayi$# 'lOtter 4ndu^t3^a|;; 


takings in South Africa, as well as for domestic 
purposes, is supplied from collieries within the 
Union; while at the same time an export trade 
in that mineral is being developed. At present 
the value of the coal produced within the Union 
, is nearly £2,000,000 a year, and the Government 
take in railway rates on its transport about 
£100,000 a month. Natal alone, where coal¬ 
mining may be described as the principal indus¬ 
trial asset, produced in 1909 about 1,750,000 
tons. Natal coal will, in all probability, find a 
permanent market in India and Ceylon. The 
locomotive superintendent of one of the great 
railways in India, after visiting the South 
African coal-fields, reported that Natal coal was 
from 8 to 10 per cent, better than the bulk- of 
Bengal coal, and advised the placing of sub¬ 
stantial orders for the former; last year one 
of the Natal collieries secured a contract for 
5,500 tons of coal for the Ceylon Government 
Railways. 

Copper is also produced within the Union, 
principally by the mines in Namaqualand, the 
total output of which up to the end of 1909 was 
of the value of £7,600,000. Other copper-mines, 
such as the Messina, near the Limpopo, are being 
developed in other parts of the Union, while the 
exploitation of a number of tin properties in the 
Waterberg district of the Transvaal gives 
encouragement to the view that in the near 
future tin will be a substantial export of the 
Union. Iron is found in large quantities 
in South Africa, and a company has ndw 
been .formed and will shortly start operations in 
the Transvaal for the main purpose of converting 
scrap-iron, of which an immense quantity has 
collected, into steel, but which will also experi¬ 
ment on the iron ore of the country. 

The discovery of minerals has brought about 
a great change over the face of South Africa, 
and has played an important part in its history 
and in the development of its resources generally. 
The gold and diamond mining industries have 
furnished the inducement and the capital for 
the construction of railways, harbours, and 
other public works. They have given vitality to 
the coal-mining industry, and have enabled the 
Government to incur large expenditure for the 
benefit of. agriculture, the permanent industry 
of. South Afrio|^ 

Up to 1870, when the diamond mines in 
Kimberley were . discovered, tb,e only , railway¬ 
lines which existed in the whole of South Afrila - 
south of the ^^ambesi were a line of. fifty^seeviem' 
from %pe Town to Wellington»^opened^ 
A* 1^63,', a ■ short ?ln#.vofhight - 
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miles from Balt Eiver to Wynberg, aad a line 
two miles long from Burban to the Point. 
To-day, owing to the development of the 
diamond-mining industry in Kimberley, and of 
the gold mines in the Transvaal "especially, 
there are within the Union 7,045 miles of railway 
in nse and 900 miles in actual construction. 
The South African Railways to-day is one of 
the largest centralised railway undertakings in 
the world. 

I have no desire to weary you with a mass 
of figures, but the following will be interesting. 
The capital spent on harbours and railways 
within the Union amounts to £89,000,000, 
of which £11,600,000 were paid out of their 
revenues, leaving £77,400,000 as representing 
the loan capital of the Railways and Harbours 
Administration, on which that Administration 
pays the Government of the Union interest at 
the rate of per cent., the Government being 
responsible for the payment of that debt, which 
forms part of the total debt of the Union, 
estimated at £116,037,000. Under the Con¬ 
stitution of the Union of South Africa, after 
the expiration of four years the income derived 
from railways and harbours will be expended 
solely on them, and will, not be available for 
ordinary expenditure. The railways are to be 
administered by a Board of Commissioners 
appointed by the Governor-General in Council 
on business principles, due regard being had to 
the agricultural and industrial development of 
the Union, and the promotion by means of cheap 
transport of the settlement of an agricultural 
and industrial population in the inland portions 
of the Union.’’ 

According to the financial statement of the 
Minister of, Railways during the present session 
- of Parliament, the gross revenue from railways 
and harbours for the year ending March 31st, 
1910, was over £1,000,000 per month. 

In 1873, about two years after the discovery 
, of diamonds in Griqualand West, but before 
that discovery had had time to produce any 
substantial effect on the prosperity of South 
. Africst, the number of passengers carried on the 
railways was 436,000 m round numbers, while 
in 1909 it was 15,350,000; the goods traffic 
former year was 66,000 tons, while in 
^ the latter year it was 1,350,000 tons. In 1873 
*' tste net earnings of the railways in South Africa 
t w^ £65,700, whijb in 1909 the earnings of the 
in the Unidnl alone, after payment of 
and.intei^t on capital, amounted 
:Tlto>ff||ures show what, rail* 
bave Ifdevelopment of South 


Africa, and what an important factor they have 
been in a country in which there are no navigable 
rivers or deep estuaries. They arc the only 
means of communication between the ports and 
the interior, for the day of the ox-waggon has 
passed away. 

In salaries and wages the gold mines in 
the Witwatersrand district alone paid over 
£11,000,000 during the year 1909, and I do not 
think it is an exaggeration to say that the 
wages earned annually by native miners within 
the Union amount to quite £5,000,000, which is 
practically all spent in the different districts in 
which they reside. “ It will perhaps be realised, 
therefore,” says a writer on the subject of 
native labour in South Africa, “ what prospects 
there are in the development of trade and 
commerce with the natives. The extent to 
which our commercial prosperity in South 
Africa depends on the well-being and success of 
the native labourer is scarcely realised. Thirty 
years ago the great majority of aboriginal natives 
did not work at all. To-day, owing to the 
mines, the majority of them spend half the 
time between the ages of twenty and forty in 
intermittent periods of work. Unfortunately, 
the labour statistics of the country aro very 
imperfectly kept, but there are probably iit 
present nearly 750,000 nativ(is working for 
European employers within the Union.” Th'i 
gold-mines in the Transvaal alone employ about. 
200,000, the diamond-mines about 42,000, the 
coal-mines about 20,000, and about 19,000 arii 
employed on the railwjiys and harbours. When 
it is remembered that the total native population 
in Africa south of the Zambesi is about 7,000,000, 
of whom there aro probably not more than 
1,400,000 males over the age of sixteen capablo 
of doing work, it caff hardly be said with any 
justification that the natives are a lazy people. 
The desire for work is steadily though slowly 
increasing. Eoonomio and social causes are 
undoubtedly tending to make the native more 
oi a continuous labourer than he is at present, 
but it is difficult to predict how long the trans¬ 
formation will take. 

The effect of the gold-mines on native life is 
not entirely a happy one. The death-rate is, 
unfortunately, still high. The last Government 
returns issued show an actual death-rate of 
thirty-three to the thousand, and this leaves out 
of account those who contract miners’ phthisis, 
and go home die. The conditions on the 
mines are, however,improving, and the increase, 
from 142,000 native labourers in 1904 to 200,000 
torday is largely due to that improvement. 



Manh 10, 1911, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


42B 


The whole system of recniitiag has been revolu¬ 
tionised, and labour agents are controlled by 
legislation in each province. The conditions 
under which the natives travel to the mines 
have been greatly ameliorated. Rest houses 
have been established on the road, and better 
railway accommodation provided. The rations 
supplied have been improved and varied, and 
a Government director of labour has been 
appointed with a staff of over 100 inspectors, 
interpreters, medical officers, and clerks for the 
supervision and control of natives, inquiring 
into their complaints and exercising a general 
supervision over their comfort and welfare. 
Magistrates from the Transkeian territories and 
other recruiting areas personally visit the mines 
and inquire into the complaints of native 
labourers, and are thus able to explain to the 
natives in their territories from personal experi¬ 
ence the actual conditions under which the native 
miners work and live. The result is that, 
whereas in 1906 there were only 2,600 natives 
from the Cape province employed on the Rand 
mines, in 1910 thei^ were 80,000, 

For the year 1909 the Transvaal gold-mines 
spent £10,000,000 in round numbers on material, 
machinery, and explosives, of which articles 
producible in South Africa, such as explosives, 
candles, cement, etc., amounted to £4,000,000. 
These figures give some idea of the importance 
of the mines in the Transvaal to both British 
and South African producers and manufacturers. 

For the year 1910 the value of the oversea 
imports into the Union, excluding specie, was 
about £34,000,000 in round numbers, and that 
of the oversea exports about £52,000,000, 
including gold and diamonds. In 1873 the 
imports into Cape Colony and Natal together 
amounted to only £2,800,000, and the exports 
from the two colonies together were valued at 
£2,900,000. I have not the figures for the 
Transvaal and Orange Free State, but the 
imports into and exports from those two States 
would not be anything like as large as in the 
case of Cape Colony, so that it Is quite safe to 
say that in 1873 the imports into the four 
colonies and states now forming the Union, 


South Africa during the last forty years has been 
substantially a history of the discovery and 
development of its minerals, I ventm^e to think 
that an era of great agricultural prosperity has 
now commenced, and that before many years 
have passed South Africa will be looked upon, 
not only as a rich mineral country, but as one of 
the principal agricultural countries of the world. 

The progress made during the last few years 
has been remarkable. The advantages of scien¬ 
tific farming, of adopting the most modern 
methods of cultivation, and of dealing with 
diseases of animals and pests are being fuUy 
appreciated. 

The establishment of land banks, agricultural 
schools, and experimental farms; the encourage¬ 
ment and assistance given to co-operative asso¬ 
ciations and agricultural societies; the equip¬ 
ment of the Government Agricultural Depart¬ 
ment with the best experts it is possible to 
obtain, to advise farmers on the treatment of 
animal diseases, and the proper cultivation of ' 
the soil, are only instances of the efforts which 
are being made by the Government for the 
development of the agricultural resources of 
the country. These efforts, initiated by Lord 
Milner’s Crown Colony Administration in the 
Transvaal, are strongly supported by Parliament, 
which votes over £700,000 a year for that purpose* 

There was a time when South Africa imported 
nearly all its foodstuffs, and though it still . 
imports many articles which can and ought to 
be ’grown and manufactured locally, everyone 
is sanguine that, within a few years, not only will 
the Union be self-supporting, but it will be a 
substantial exporter of food. If we take the year 
1906 as the first year after the war when the 
commercial, agricultural, and mining industries 
had settled down to normal conditions, and , 
were no longer appreciably affected by the 
war, we find that the total agricultural exports 
from the four colonies now forming the Union 
of South Africa were £6,145,000 in value, 
while in 1910 they amounted to £10,750,000, or 
an increase in four years of about 75 per cent. 

Again, comparing the imports for 1906 'with ^ 
those of 1910, it ^ be found that while the 


did not exceed £4,000,000 a year, and the 

exports from them oversea must have been 

considerably less. In other wor(^, it may Ibe 

bsM that the present trade of the Unip^;:4s, at> 

least ten times as great as was the 

trade of the oolpniea and stat^ now included, 

in it, about the time wh0ie4^® 

industry was first established. ^ . 

' ^While the history of the material pfogr» of 


total value of the imports, excluding specie, ha^ ; ^ 
increased by nearly £4,000,000, the amount of 
foodstuffs imported in the former year into the 
Jour colonies nbw forming the Union 
to ’ £7,770,000- .hi value, , while the' 

Imported in 1910 had-fallen tO' 

..]^eiS;acts: of SonflL ^ 
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Wool is the most important of aU the agricul¬ 
tural exports from the Union. In 1826 the value 
of the quantity exported from South Africa was 
only £545. In 1841 it reached £200,000. Rapid 
progress was made from year to year, though 
in some years there was a set-back owing to 
droughts, diseases among sheep, and other 
causes. Some time elapsed after the war before 
the farmers in South Africa could replenish 
their flocks, but they a,re doing so now with 
great success. The country is well stocked with 
sheep of a good class, thousands of thorough¬ 
bred animals are being imported from France 
and Australia, and very high prices are being 
paid for good stud rams. 

The value of the wool exported from the 
Union of South Africa during last year was 
£3,831,000. The Government has, through its 
experts in South Africa and the Trade Depart¬ 
ment in London, done much to instruct the 
farmers in the clipping, sorting, and baling of 
their wool for the home market, with the result 
that considerable improvements have been 
effected in the “ get up ” of South African wool. 

The Angora goat is one of the successes of 
the Cape farmer, and the value of Angora hair 
exported from the Cape province of the Union 
in 1910 was £003,000. I believe I am right in 
saying that the only other country which pro¬ 
duces mohair is Turkey, and though Cape mohair 
may be inferior to the finest quality exported 
from that country, it more than makes up by its 
larger output. The South African Angora goat 
has now a great reputation, and its exportation 
oversea is prohibited by law. 

Cattle-breeding is another great agricultural 
industry in South Africa, and notwithstanding 
the fact that the country was almost denuded 
of cattle during the war, and has had since to 
contend against the ravages of East Coast fever— 
which is now being steadily stamped out by the 
persistent and scientific efforts of the Govern¬ 
ment, loyally supported by Parliament—the 
number of homed cattle within the Union is 
probably more than 4,000,000. A few years ago 
a large quantity of frozen meat was imported 
into South Africa owing to the dearth of cattle. 
To-day Soutih Africa can supply all its own 
requ^menta in meat, and will, in the near future, 
be. an exporter of ii Co-operative creameries 
l^ve been established, with the result thatj in 
the Orange Free State alone, the amount of 
,feititer madci^haeJ^^ from eight tons in 

^rlsOpO tons, hh© value of £125,000, in'" 
have given a great 
to and South Africa 


may fairly look forward to becoming a sub¬ 
stantial exporter of butter. 

Efforts have been made since the war to 
establish a distinct breed of South African horse, 
but that object has not yet been attained. The 
late Transvaal and Orange Free State Govern¬ 
ments maintained a stud of from twenty to thirty 
horse sires, mainly thoroughbred, which were 
leased to farmers at reasonable prices. About 
twenty years ago the Cape Government imported 
a number of hackney sires, which were sold out 
of hand on arrival and distributed through the 
country. South African conditions favour the 
production of the mounted infantry type, which 
is really the South African horse, and horses 
suitable for mounted infantry find a ready sale 
at about £25 each. Horse-breeding is now 
extensively carried on in different parts of the 
Union. 

One of the most important agricultural 
industries in the Union, judged from the 
present value of its exports, is ostrich farming. 
Statistics show that in 1826 feathers to the 
value of £2,800 were exported, consisting almost 
entirely of what was plucked from the wild 
ostrich after killing it. The industry has for 
years past been pursued in a much more 
intelligent manner, and the farmers engaged 
in it realised long ago the differonco in value 
between inferior and superior feathers, and 
different strains of birds were bred, which are 
known by the names of well-known ostrich 
breeders. 

The ostrich feather industry is surrounded by 
many problems, and the Trade Department in 
London of the Union Government must bo 
constantly on its guard to advise farmers of any 
changes in fashion, and must also keep a sharp 
eye on the supply and demand of the markets 
in connection with special classes of feathers. 

The principal ostrich-breeding districts within 
the Union are in the Cape Province. The total 
quantity of feathers exported in 1910 was of 
the value of £2,273,000, which were almost all 
sold on the London market. As in the case of 
the Angora goat, the exportation oversea of the 
ostrich and also the ostrich egg is prohibited by 
law. 

During the last fifteen years strenuous efforts 
have been made to develop an export trade in 
fresh fruit from South Africa, which have met 
with considerable success. 

In the year 1900, the total quantity of fruit 
exported in ships’ cold storage S/mounted to 
17,330 boxes. Ten years later it exceeded 
200,000 boxes, total value of which was 
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about £35,000* The principal fruits now 
exported from the Union are grapes, plums, 
peaches, nectarines, apricots, and pears. The 
export of citrus fruit, comprising chiefly oranges 
and naartjes (mandarines) is increasing rapidly, 
and may be said to have passed the experi¬ 
mental stage. Oranges are grown in all the 
Provinces of the Union. They arrive in the 
London market at a time of the year when 
there are no supplies from other parts of the 
world, and excellent prices are obtained for 
them. 

Experiments, under Government auspices, are 
still carried on with a view to ascertaining the 
best methods of packing and transportation. 
The policy of the Government is not to subsidise 
the fruit export trade by cash contributions, but 
to help the producers as much as possible by 
means of advice, through the Agricultural 
Department of the Union and the Trades Com¬ 
missioner in London, as to the best methods of 
cultivation, the best types of fruit, picking, 
packing, and the precise requirements of the 
oversea markets. 

In the cultivation of maize (known in »South 
Africa as mealies) lies one of South Africa’s 
greatest potentialities. It is the staple crop of 
a large part of each of the Provinces of the 
Union, and, besides being excellent as food for 
human beings, may be used for starch, glucose, 
animal food, and spirits. Under the most 
helpful guidance of the Government, the export 
of maize is increasing yearly. It has grown from 
41,400 tons, of the value of £184,000, in 1907 to 
160,000 tonSjOf^he value of £700,000, in 1910, 
of which 43 per cent, was shipped to the United 
Kingdom, 29 per cent, to Belgium and Holland 
through Antwerp, and 27 per cent, to Germany 
through Hamburg. 

As a field for maize cultivation, South Africa 
is unrivalled, and the industry offers great 
attractions to cultivators with energy and 
enterprise. The climate is ideal, with an ample 
rainfall in the summer months during the growth 
of the grain, and a dry winter for harvesting it. 
No country in the world can produce a finer 
quality of maize. The corn trade speak in no 
uncertain way of their preference for South 
African maize to that of other countries. 

The world’s annual consumption of this 
product is at present over 90 million tons, the 
British market alone absorbing over two. million, 
tons a year. The opportunities for expansion 
are unlimited, and the Union Souik Africa 
may be relied upon in theiuture to:;^ohkifettte: 
a large 


Maize, however, is not the only cereal which 
can be successfully grown in South Africa. Oats 
have for many years past been produced in 
large quantities, more especially in the Cape 
Province, and an increasing quantity is being 
exported to the British market. Wheat is also 
grown in certain parts of the Union, but in the 
past has suffered somewhat from the ravages 
of rust. It is confidently hoped that the investi¬ 
gations which are being made by the expert 
agriculturists of South Africa will result in the 
production of a wheat which will overcome this 
difficulty. When this is accomplished, there is 
no reason why South Africa should not, within 
a comparatively short time, be able not only to 
satisfy its o^m demands, but also to export to 
other countries. Barley, Kaffir corn (a kind of 
Indian millet), and many other* descriptions of 
produce are grown in South Africa owing to 
the richness of its soil and the variety of its 
climate. In fact, almost every known cereal 
can be produced. 

While farming in South Africa has many 
advantages, such as a healthy climate, a pro¬ 
ductive soil, and cheap labour, it must be ad¬ 
mitted that it is subject to many disadvantages, 
in the way chiefly of di'oughts, diseases of 
animals, and insect pests. The advantages, 
however, counterbalance the disadvantages, and, 
as a rule, a man with average ability and energy, 
possessed of a moderate capital, who applies 
himself judiciously to farming pursuits for a 
period of from five to ten years, should by 
the end of that time not only have a comfortable 
income derived from the cultivation of his land, 
but th .0 capital value of his holding and of his 
stock should become increased to a marked 
degree. 

In addition to what I have already mentioned, 
there are other South African products which 
form a substantial part of the export trade 
of the Union. The black wattle, intro¬ 
duced from Australia, yields a high per- 
oentage of tannin, which is used in the tannage 
of leather, and is now extensively grown in 
Natal. There are at present about 200,000 acres 
under cultivation, giving a return of 24,000 tons 
of bark, The value of the quantity at present 
exported is nearly £200,000 per annum, almost 
the whole of which goes to the Continent of 
Europe, as Enghsk toneries do not yet consider 
it to be of sufficient regular quantity and supply 
to warrant them putting do;ym pl€mt to deal 
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are now being made to produce a superior leaf^ 
The Government of the Union have imported 
American experts and have established experi¬ 
mental stations and large tobacco warehouses, 
where the leaf grown by the. farmers will be 
treated by the latest and best methods, and 
afterwards sold to manufacturers in the open 
market. The production of tobacco is rapidly 
increasing, improvement both in its cultivation 
and treatment is most marked, and the future 
prospects of the industry are very bright. 

Cotton-growing is quite a new industry, 
although, during the last four or five years, a 
number of farmers in the Zoutpansberg District 
of the Transvaal have been growing this crop in 
a small way. Last season experiments were 
made in growing cotton at Tzaneen, Rustenberg, 
and Barberton, and the results obtained surprised 
the most sanguine expectations; for the crops from 
American seed were disposed of in the Liverpool 
market at prices varying from one penny to 
twopence per pound higher than that paid for 
American upland varieties. The normal Trans¬ 
vaal season is speciahy suited to cotton-growing, 
as the rainy period from October to April is of 
sufficient duration for the full growth and de¬ 
velopment of the plant, while the crop can be 


early Dutch settlers, it has become a moat 
important factor in the development of the 
western distiicts. It maintains something like 
80,000 people. In 1909 (the last year for whicli 
I have the figures) about 3| million gallons of 
wine were produced, and there is no doubt of the 
great improvement in recent years, especially 
in the light wines made at the Cape, 

Lord Blyth, an eminent authority on viti¬ 
culture, was asked by the late Covernmont oi 
the Cape Colony, two years ago, to visit South 
Africa and report to them on the prospects of 
this industry. In his most valuable memorandum 
on the subject, he states his opinion that natural 
wines, both white and red, can be produced in 
many localities of the Cape Province of a suffi¬ 
ciently good quality to satisfy the wants of a. 
large proportion of the wine-drinking popula¬ 
tion of the Union, and that there is also a fair 
prospect of a limited quantity of wines of the 
port wine type being exported to other parts 
of the world. Lord Blyth, ho^vever, does not 
appear at all sanguine of any great export trade 
in Cape wine being developed, and is evidently 
of opinion that the wine farmers in the Cape 
Colony should look to their own market as the 
substantial outlet for the bulk of the wine pro- 


,harvested during the dry season from May to 
August. The largest cotton belt in the Transvaal 
lies in the Zoutpansberg District, and the railway 
now being built, which will unite Pietersbui*g 
with Delagoa Bay, will open up a large and suit¬ 
able region for this industry. 

Cotton-growing has also been cultivated in 
p€rts of the Cape Province, and a company has 
already been formed to take up land on the 
between East London and St. John’s 
River for that purpose. It is said that that part 
>» , of the country is in every way, both as regards 
, soli and climate, excellent for cotton-growing. 

Forty or fifty thousand acres in hfatal are 
■J; under sugar-b^e, arid manufactories have been 
V established there for years. The annual pro- 
duoiion of sugar is about 74,000 tons, while 
the quantity required for the whole of vSouth 
Afrioa a Bttle over 100,000 tons, so that about 


'^,000 tons are imported. It is a highly pro- 
;/fected industj^j as not only is imported sugar 
\ abject to a, Customs duty of five shillings per 
i#lK, but preferential railway 

^ ioat its ^^^veyance. Over four thousand 

cultivation, the pro- 
'€i yras about 800'tons, 

was' consumed Ideally. 
^ oldest' South, African 
m the days qf 


duced in South Africa, and should give nioi'o 
attention to the cultivation of grapes for c^xporb 
as fresh fruit and as raisins, for which there is an 
ever-increasing demand in every pai't of the world. 

I have dealt at such length with the’ resources 
of the Union that I am afraid I have loft myself 
very little time to discuss some of its problems. 

Many questions relating to the constitution 
of the Legislature, such as plural voting, equality 
of votes, redistribution of seats, the powers of 
the Upper Chamber of Parliament, and the 
settlement of conflicts between it and the 
Lower Chamber, which arc still the subjects of 
controversy in this country, have fortunately 
been settled for the Union of South Afrioa in its 
written Constitution, under which effect is giren 
to the principle of one man one vote, and one 
vote one value, by providing for one-mombor 
electoral divisions, each containing, as far as 
possible, with due regard to density or sparsity of 
population, physical boundaries, etc., the same 
number of registered votens. The automatic 
increase of .the number of members of the House 
of Assembly , assigned to each Province, in pro¬ 
portion to the increase in its number of electors, 
is based on certnir^.defiuite rules, thus avoiding 
any necessity in the future of introducing into 
the Legislature suoh a, contentious measure 
Redistribution .^f ' 
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Tlie Senate or U|)pei' House of the Legislature, 
one-iifth of whose members were nominated by 
the Governor-GoTiera.1 in Council, and four-fifths 
were elected by the Parliaments of the Colonies 
(now Provinces) prior to their dissolution on the 
taking effect of the Union, has all the powers of 
legislation enJo 3 ^«cl by the Lower, or popularly 
elected House, except in respect of a money bill, 
which it can noitliei' oiiginate nor amend, though 
it may reject it. Prorision is made in the Consti¬ 
tution for settling a conflict between the two 
Houses in rcspeet of a Bill passed by the 
Assembly, by a johit sitting of their members. 
The Bill passed at such sitting becomes law. 

The settlement of these important matters in 
the Constitution itself is of the gi'eatest import¬ 
ance ; it avoids tlie conflicts and the unsatis¬ 
factory compromises which would inevitably 
have taken place had such matters been left to 
the decision of Parliament. 

It must be admitted, however, that there are 
questions of first-class importance for which 
only a makeshift soLation has been provided in 
the Constitution, and to which the attention of 
the Parliament of the Union must in the near 
future be given. Among them is the qtiestion 
of the parliamentaTy franchise. In a Legislative* 
Union, the qualification for an elector ought 
to be the same throughout. This is not so, 
however, in the Union of South Africa, for, 
under its Constitufcioa, owing to circumstances 
which could not he- avoided, the qualification 
for a parliamentary voter in a province remains 
what it was before union was established, and 
differs materially from that in the adjoining 
province. Whether uniformity will bo created 
by adopting for the whole of the Union, as far 
as the European population is concerned, adult 
male franchise, which exists in the Transvaal 
and Orange Free State, or a property franchise, 


tion for the parliamentary franchise in that 
colony was prescribed by law, and whoever 
possessed it became entitled, without distinction 
of race or colour, to be registered as a voter. 
The South African Constitution not only con¬ 
tinues this law, but provides that, though the 
Parliament of the Union may in future prescribe 
by statute the qualification which shall be 
necessary to entitle persons to vote at the 
election of members of the House of Assembly, 
yet no such law shall disqualify any person in 
the province of the Gape of Good Hope now 
entitled to the franchise, by reason of his race or 
colour only, unless it was passed at a joint 
sitting of the members of both Houses of Par¬ 
liament, and at its third reading was agreed to 
by not less than two-thirds of the total number 
of members of both. Houses. 

I shall not speculate on what action is likely 
to be taken, in respect of this important question, 
by the Parliament of the Union of South Africa. 
Uniformity in native policy was one of the 
reasons for the union of the self-governing 
colonies, but it cannot be brought about in a 
hurry. It is difficult, however, to see how South 
Africa can go backwards on this question, and 
produce uniformity by depriving the coloured 
persons of the Cape of Good Hope of privileges 
which they have enjoyed for more than half a 
century, and which they have, on the whole, 
exercised wisely, 

One of the most exacting tasks of the 
Government and Parliament of the Union 
will be the settlement of its Civil Service, 
consisting now of the staffs of four different 
administrations. A commission has been ap¬ 
pointed, in terms of the Constitution, to make 
recommendations not only for such reorgani¬ 
sation and readjustment of the departments 
of the Public Service as may be necessary, but 


which exists in the Cape of Good Hope and also in regard to the assignment of officers to 

Natal, i do not attempt to predict. Much may be . the several provincial administrations. Upon 

said in favour of both ; but as, by the adoption receipt of this report, the Governor-General in 

of the latter, many persons in the Transvaal and Council will assign to each province such officers 

Orange Free Stato will become disfranchised, it as may be necessary for the proper discharge of 

is not improbable that there will be a strong the services reserved or delegated to it. In 

feeling in favour of giving every adult European addition to this temporary commission, ap- 

malc throughout the Union the parliamentary pointed fpr a special purpose, the Governor- 

vote. A more difiieult question arises in respect General in Council is authorised and, required by 

of the admission of coloured persons to the the Constitution to appoint a permanent Public 

franchise, from which they are at pjj^^t Service Comneussion, with such powers and duties 

excluded in the piovinces of the Transvaal and rektJhg to the appointment, discipline, retire- 

Orange Free State, and practically in Natal, ment, and superannuation of pubfic 

In the Capo of Uood HofC’howWer, no 'dfe;V sM ’ determine. "It is, confidep^l;' 

tinotipn ever made bet^en^ 
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estabEshment of an efficient Civil Service, with 
security of tenure, pensions, and promotion, and, 
above all, absolutely independent of the fayours 
of political parties. 

The amalgamation into one legislative Union 
of four seK-governing colonies, in which different 
laws, even on matters of common concern to 
the whole of South Africa, were developed, 
means a vast amount of w^ork in establisliing 
anything like legislative uniformity. The process 
must be slow, but there ought to be no delay in 
establishing uniformity in the different laws 
which now prevail on such important subjects as 
taxation, the solemnisation of marriages, patents, 
trade-marks, joint-stock companies, and com¬ 
mercial documents such as bills of exchange 
and promissory notes. Already notice has been 
given by the Minister of Finance of his intention 
to introduce legislation providing a uniform 
profits tax on the output of gold, diamonds, and 
base metals throughout the Union, which must 
shortly be followed by legislation introducing 
uniformity into the various laws which now 
prevail in the different provinces, prescribing 
the right of the State to a share in such portion 
of private land as may be discovered to be 
mineralised. 

The Union Parliament will before long be 
called upon to fix a Customs tariff for goods 
imported into the Union. Since 1803 there have 
been Customs conventions between the different 
British South African States, formed for that 
purpose into a Customs Union. Under these 
conventions a uniform Customs tariff has pre¬ 
vailed throughout the Customs Union in respect 
of articles imported from outside, with a rebate 
on goods and articles the growth, produce, or 
manufacture of the United Kingdom. In most 
classes of goods this rebate at present amounts 
to 3 per cent; ad valorem. A similar rebate is 
given on goods and articles the growth, produce, 
or manufacture of any British Colony, Pro¬ 
tectorate, or Possession, granting equivalent 
reciprocal privileges to the South African 
Colonies and territories, parties to the Customs 
convention. The advantage of this Customs 
arrangement between %e different British South 
^ African States was that the duties on goodfe 
Imported from outside the Customs Union into 
, any one of them were paid at the ports, and 
tliere wa^ no nece^ty, therefore, for erecting 
on the boundaries separating 
dlSei^^^State^"' ’Prior to the union of' the 
there was no authority 
f iliate the whole of South 
ImM. which ’has hitherto 


prevailed in its different colonies was settled 
from time to time at conferences of delegates 
from each of them, and submitted to their 
Parliaments for ratification. No amendment 
could be made in the tariff submitted; it had 
to be either accepted in toto or rejected. The 
different Parliaments concerned, anxious not to 
bring about fiscal confusion in South Africa by 
rejectkig such a tariff, always accex)ted it, 
though strongly urging various objections to its 
different items. 

The tariff settled at the last conference of 
delegates, held in 1906, though still in force, was 
objected to by each of the colonies on different 
grounds. A Conference of the Governments of 
the South African States was held in Pretoria 
in May, 1908, for the purpose of reconciling 
these differences as far as possible. The com¬ 
plete failure of the Conference in its object caused 
the first practical step to be taken towards the 
union of the South African Colonies by th(i 
passing of this resolution :—“ In the opinion of 
this Conference, the best interests and permanent 
prosperity of South Africa can only be secured 
by an early unidn of the South African Colonies 
under the Crown of Great Britain.** 

It will be the duty now of the Union Pai’- 
liament to settle a Customs tariff for goods 
imported into the Union from outside. The diffi¬ 
culties involved in such, a settlement arc great, 
and I will not attempt to make any forecast 
even of the main principles on, which sucli a 
. tariff will be based. There will undoubtedly be 
differences of opinion, among the members of 
the Union Parliament, on such questions as 
protective duties and rebates on British manu¬ 
factured goods. A Commission has already been 
appointed by the Government to make inquii*y 
into 'the industries of South Africa, and to 
recommend what support they should receive 
in the way of protection or bonuses. Addressing 
the South African Manufacturers’ Congress, 
recently held in Cape Town, General Botha is 
reported to have said: “I can assure you that 
the fostering and developing of South African 
industries have the fullest sympathy of the 
Government, and I can assure you, further, that 
in cases where it can be proved that protection 
wOl lead to bona fide industries and not to 
unnecessary burdens on the country, your Asso¬ 
ciation may depend upon support from the 
Government.” 

No doubt th§Hs are differences of opinion as 
tb the advisabihty of continuing the existing 
Customs rebate bn British manufactured goods, 
which, involves a' direet loss in Customs duties 
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to the Colonial revenue of over £500,000 a year. 
There are, however, other considerations of an 
Imperial character to which the Parliament of 
the Union will give due weight when dealing 
with this important question. For the year 
ending December 31st, 1910, the value of the 
total imports into the Union from oversea was 
about £34,000,000, of which 58 per cent, in 
value was imported from the United Kingdom, 
and 12 per cent, from British Colonies ; 70 
per cent., therefore, of the import trade of the 
Union, and about the same percentage of its 
export trade, is with the British Empire. South 
Africa is not a manufacturing country, and for 
that reason it oJffers greater opportunity to the 
British manufacturer than any other dominion 
of the Crown. 

Some people talk as if the most serious danger 
to the prosperity of the Union of South Africa 
is the racial feeling between the English and 
Dutch people. I do not pretend to say that 
there is no such feeling to-day, but I have no 
hesitation in saying, that considering the con¬ 
flicts of the past and the fact that a long and 
devastating war was only brought to a close ten 
years ago, with the loss to the burghers of the 
Transvaal and Orange Free State, and of the in¬ 
dependence which ,they dearly loved, and for 
which they had gallantly fought, it is surprising 
to what extent that feeling has disappeared 
during the last three or four years. The 
conflicts between ^ these races in ideals and 
aspirations were due, to a very large extent, to 
the fact that for political considerations, on 
which the people of South Africa were not 
consulted, that country became spht up into 
parts not only under diflerent administrations, 
but under diflerent flags. No greater oppor¬ 
tunity could have been given for the develop¬ 
ment of diflerent systems and ideals. To-day, 
with all the difl^ent parts of South Africa, 
which were formerly self-governing, brought 
into a legislative union under the Crown, with 
equal political rights and equal rights of language 
symbolising absolute equality of the two races, 
with no shadow of pretence on the part of one 
race to be dominant over the other, there is 
surely no longer room nor justification for racial 
antagonism. The racial feeling will cure itself, 
and the less people talk and write about it, the 
sooner will that cure be efleoted. 

The problem which overshadows all dther: 
problems in South Africa in difficulty and far- 
reaching effects is that which is: genially 
expressed as the native question. I 
up the whole afternoon in discussing 


from diflerent points of view, but there is only 
time for me to point out some facts connected 
with it. 

The European population within the Union 
of South Africa, the large majority of whom look 
upon South Africa as the permanent home for 
themselves and their children, does not exceed 
one and a quarter million, whilst the coloured 
population, largely scattered amongst the 
European, exceeds four million, consisting of 
diflerent races in different stages of civilisation. 
About three and a half million are aboriginal 
natives, most of whom are still in a state of 
barbarism, but including a substantial and ever- 
increasing number of civilised men and women, 
among whom the demand for education is 
rapidly growing. Between the years 1894 and 
1909 the number of coloured children at school 
has more than doubled itself, having increased 
from 80,000 to 170,000. In addition to the 
aboriginal natives, there are between 300,000 
and 400,000 coloured persons with an infusion 
of white blood in their veins, living according 
to Eui'opean methods, and whom the white man 
must always regard with sympathetic interest. 

A further addition to this mixture of races in 
South Africa are the Asiatics, numbering about 
150,000, most of whom are British subjects, 
and whose presence in the country has given 
rise to questions of exceeding difficulty and 
delicacy, which are now receiving the earnest 
attention of the Government of the Union. 
The industrial fabric of South Africa is based 
on native labour, and there is not, therefore, 
the same demand for emigration from this 
country which exists in Canada and Australia. 
The number of skilled coloured workmen, of . 
teachers, missionaries, and clerks, is daily increas¬ 
ing, causing a competition between them and 
Europeans which is one of the great difficulties 
of the situation. The problem with which South 
Africa is faced is what, in the interest of the 
country as a whole and in the interest of its 
diflerent races, must be the relation between 
them socially, politically, and industrially. It 
presents itself in the framing of railway regula¬ 
tions, municipal bye-laws, in education, in the 
daily administrative work of the Government^ 
and in the legislative work of Parliament. No» 
one who has not lived in South Africa can 
appreciate the difficulties of this problepg^* a 
D iflerent views prevail as to the 
in which it should' 'be solved, but 
.living'to*day can forecast its 
.' t^,/ A sound polioy’mudt 



430 


March 10, 1911. 


JOUBNAL OF THE BOYAL SOCIETY OF AETS. 


the only course^ in my humble opinion, is to 
adhere to the good sound principles of justice 
and freedom and toleration. The action of the 
Union Government in the release of Dinizulu 
and of the other native chiefs banished to 
St. Helena, under sentence for rebellion by courts- 
martial, as well as the repeal of Natal compulsory 
native labour l£^w,are encouraging signs of the 
Government’s attitude towards this, problem. 

The dual language makes the subject of 
elementary education an exceedingly difficult 
and delicate one. Unfortunately, the Con¬ 
stitution gives the control of it to the Provincial 
Administrations instead of to the Union Parlia¬ 
ment. While the Education Acts of the Cape 
of Good Hope, Natal, and the Transvaal, on the 
whole, appear to satisfy both races, the English- 
speaking section of the European population of 
the Orange Free State have denounced the 
provisions of the Education Act of that province 
as unfair to the English language. I refrain 
from expressing any opinion on a matter on 
which, to a very large extent, the first election 
of members for the House of Assembly of the 
Union Parliament was fought. Early during 
the present session of that Parliament a resolu¬ 
tion was brought forward condemning the 
Orange- Fi'ee State Act as a violation of the 
provisions of the Constitution relating to equal 
language rights and opportunities. By an 
amendment to the resolution, moved by the 
Prime Minister and accepted by both parties, 
all the Education Acts of the provinces have 
been referred to a Select Committee of the House 
of Assembly, to report in what respects they 
, should be amended so. as to comply with the 
principles laid down in the Constitution, The 
Parliament of the Union itself has no juris¬ 
diction to msbke any amendments which may 
be necessary for that purpose, but it is sincerely 
‘ to be hop!^ that the Select Committee will 
bring forward such moderate and reasonable 
recommendations that each of the Provincial 
Coxmeils will, loyally accept them, and, if 
tt^o^ary, amend its Education Acts in such a 
way as to give no cause to either race to complain 
of injusto to i^^. language. Separate 
schools %r Engi^h and Dutch children would, 
M my opinion, be.a disaster of far-reaching 
e€ect. The fg^t thgt the children of both races 
fmw attend m same schools and grow up 
; ^opiher ihe next generation of men 



to refer to. one other 
, dealt with by the 
of .the Union 


within the very near future, and that is the 
question of defence. The supremacy of the 
British Navy is essential to the safety of South 
Africa and to the protection of its oversea trade, 
situated as it is on one of the world’s highways, 
with its long ooast-lme, with its territory 
marching on one side with that of* the most 
powerful military Power in Europe, and on the 
other side with Portuguese territory; with an 
oversea trade of the value of nearly £100,000,000, 
the most important articles of export and 
import being included among those which, under 
the Declaration of London, are styled con¬ 
ditional contraband, liable to capture in neutral 
bottoms. More and more South Africans 
recognise their responsibility in helping to 
maintain the strength of the Navy. Before the 
Union the Colonies of the Cape of Good Hope 
and Natal contribirted together an annual sum 
of £85,000 towards this object. That amount, , 
which is being continued by the Union G )vera- 
inent, will, no doubt, be considered as wholly in¬ 
adequate. In criticising it, due weight ought to be 
given to the fact that the Union of South Africa 
practically contributes, in the shape of Customs 
rebates, over £600,000 a year to the support of 
British trade in South Africa. From the public 
speeches of responsible statesmen, there seems 
to be no prospect that the policy of small navies 
will be adopted, and »South Africa’s contribution 
to the naval defence of the Empire will probably 
take the form of an annual vote of money to the 
British Admiralty, in the amount of which due 
regard will be given to such expenditure as the 
Government of the Union may incur, with the 
approval of the Admiralty, in coniieotion with 
local coast defences. 

The Union of South Africa fully recognises 
its entire responsibility for its own local defence. 

It differs from the other self-governing dominions 
in having a serious native problem to deal with. 
When the native protectorates are brought within 
the Union, the Government will bo responsiblfj 
for the control of over five million natives, and it 
will be necessary tp maintain local forces of 
sufficient strength to keep order therein, Ex¬ 
cluding the police, the total strength of, the 
militia and volunteer forces maintained by the 
four oolpnies which now form the Union is 
about 12,400, of which only about 670 are 
maintained oh a permanent basis. The total 
strength of the mounted police is about 2,500, 
“a magnifieeht, and well-mounted permanent 
force, receiving an amount of military training 
which varies, in the different provinces. By 
force of circumstances, the police ar6 necessarily 
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distributed in small detachments over wide areas 
of country, and it is impossible to collect them 
for any form of training to w'ork together in 
large bodies ; without such training they cannot 
be looked upon as a military force. They 
can, however, all ride and shoot, and are good 
horsemen,” 

In addition to tlie 12,400 local forces before- 
mentioned, there are also 11,000 niembem of 
rifle clubs, and about the same number of cadets 
under training, and an organised reserve volunteer 
force in the Transvaal of 1,000 men. 

The forces at present available, excluding the 
British troops, which sooner or later will be 
removed, are quite inadequate to provide against 
the various requirements in connection with the 
defence of the Union. Though no scheme has 
yet been submitted to Parliament, the Prime 
Minister and Minister of Defence have both 
publicly announced the determination of the 
Government to raise a sufficient force to enable 
them to undertake responsibility for local 
defence, and have given some slight indication 
of their views as to the character of such a 
force. In a speech made just before the general 
elections, Mr. Smuts, the Minister of Defence, 
said : “ Some people think we are going to have 
a great standing army. The people in this 
country do not want that. What they do want 
is a citizen army and a small striking force. In 
the second place, we shall requho a permanent 
corps of instructors to train the citizens in their 
military duties.” Universal service, already 
theoretically in force in Natal and the Gape of 
Good Hope, under the Defence Acts of those 
colonies, is foreshadowed in the political 
programme of the Nationalist or Govefnment 
Party as follows : — “ The establishment for 
South Africa, as a part of the Empire, of an 
adequate system of national defence, which will 
recognise the obligation of the citizen to take 
part in the defence of his country,” In this 
connection it is important to note that the 
Minister of Defence has clearly explained in 
recent speeches that what is intended is some 
form'of universal training. The system fore¬ 
shadowed by him is, first, the encouragement of 
cadet corps in all schools, and, secondly, 
universal training during a certain period 
every year between the ages of eighteen and 
tVehty-four. 

In formulating a scheme for the submission 
to Parliament, the Government will have the 
advantage of the advice Lord Methuen/ who 
is taking the greatest interest in this 
and no doubt 'luh oonsMeratiqn ■; 


scheme will be given to the plea put before the 
Imperial Defence Conference by the Army 
Council of similarity of organisation in all the 
defence forces of the Empire, so as to facilitate 
mutual support in times of emergency. 

I am afraid this paper has extended to a 
greater length than is usual on these occasions. 
There are many other South African questions 
to which I should like to have referred, but 
time will tiot allow of it. I have been obliged, 
as it is, to give merely a sketch of a few 
problems which I thought might be interesting. 


DISCUSSION. 

The Ohaieman stated that he had immediately 
to return to his work in the House of Commons, 
but he could not do so without expressing, on 
behalf of the audience and himself, their gratitude 
for, and admiration of, the illuminating paper 
which the author had read. Lord Blyth had 
kindly consented to take the chair for the remainder 
of the meeting. 

[The chair was then vacated by Mr. Harcourt, 
and taken by Lord Blyth.] 

The Right Hon. Sir Waltee Hbly Hutchinsok, 
G.C.M.G., thought it would have been impossible 
for the Royal Society of Arts to have found 
a better guide, philosopher, and friend in their 
inquiries into the resources and problems of the 
Union of South Africa than his old friend, Sir 
Richard Solomon. Sir Richard was born and 
bred in the country; he was educated in South 
Africa until the years of adolescence, when he 
paid a visit to England, and at Cambridge suc¬ 
ceeded in taking very high honours. He returned 
to South Africa, where he had a practical ex¬ 
perience during many busy and strenuous years, 
and became a shining light in the learned pro¬ 
fession which he adorned. He was the trusted 
legal adviser of one of the greatest corporations in 
South Africa during many years. After an excursion 
of some two or three years on the stormy sea of 
Cape politics, from which he emerged safe and 
sound, he became the not less trusted adviser of 
the Military Administrator of Pretoria after the 
war, and subsequently of the Crown Colony 
Government; he took his share in laying the 
foundation of the administration of the Transvaal, 
which now formed a part of the Union of South 
Africa; and, finally, he was now the chosen repre¬ 
sentative in England of the free Union Govern¬ 
ment of South Africa, He did not think it 
would have been possible to find a man better 
qualified to give an address on the resources 
aud problems of the Union. The author 
sufec^d ujlder ~ linqitations of time and alio-: 
of< ‘ responaibiM^- one knew beft®t ' 
‘■ha'difidoult- it to'jii^ 
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interested not only the people whom one was 
addressing, but people at the other end of the 
world, who would always be ready to find fault 
with any slips, or expressions of opinion of which 
they did not approve. But Sir Richard had 
presented a clear and concise statement of the 
case; he had marshalled his facts with ability, 
and presented them in such a manner that they 
were easily understood; and he was sure the 
members of the Society were grateful to him for 
the pains he had taken, and for the success he had 
attained. It was, indeed, a remarkable story of 
progress, of development, and it contained great 
promise for the future. He had lived long enough 
in South Africa to have heard similar stories of 
progress and development. It had become almost 
proverbial, that in South Africa there was always 
“either a feast or a famine”—a period of boom, 
followed by a slump, and so on in alternation. 
He hoped that the story of promise whioh the 
author had narrated did not point to any extra¬ 
ordinary boom, hut rather to peaceful advancement 
in the path of progress, which would gradually 
increase until South Africa became, as all who 
loved her hoped she would become, one of the 
brightest stars in the galaxy of Empire. There 
was only one statement in the paper that he 
desired to criticise — the statement that South 
Africa was not a manufacturing community. 
South Africa certainly was not a manu¬ 
facturing country at present, hut it did possess 
some manufactures. For instance, there was the 
manufacture of dynamite, of whioh article the 
Somerset West factory last year turned out no 
less than 370,000 oases; and there was also a large 
factory of dynamite near Durban, and another in 
the Transvaal. At the Durban factory the manu¬ 
facture of glycerine from the whales whioh were 
caught on the coast of Natal had been commenced, 
and he had also heard that the enterprising 
Mr. Lever was laying down a great soap factory at 
Durban. He did not know whether beer could be 
called a manufacture, but a certain quantity of beer 
was produced in the country, and also wine, tea, 
sugar, matches, candles, and certain other things; 
but he admitted they were mostly produced in a 
smaU way, and always under protection. Never¬ 
theless, it pointed to what might happen in the 
future; and when it was borne in mind that in 
South Africa there were millions of tons of iron 
ore lying close to the coal and to the limestone, 
ohly an adequate market and adequate labour and 
capital were required to start a manufacture of 
steel in South Africav^oh would take its place in 
the world- The whole thing, however, turned on 
the qu^tion oUabour. That brought him to dwell 
upon the truth of what the author had said as tb 
the vital hn^rtanoe to South Africa of the native 
question, %hibh oveabhadowed all other questions in 
economic, its political, 
'^'i|'\author , had mentioned 
now working on the 
only, 2 , 60 a natives 
CbteJ; ;^ojjking at the mines* 


and now there wore 80,000. That was true, and 
it was due to a certain extent to the improve¬ 
ment of methods of recruiting, in the accommoda¬ 
tion for, and treatment of, the natives. It was 
also due to the fact that, just at the time 
when that large increase in native labour was 
required, there was a most terrible depression in 
South Africa. Natives were thrown out of em¬ 
ployment at Kimberley by the thousand; the 
Governments ceased making railways; the ports 
did WDt do half the business they had done before, 
and all that helped to bring the natives to the 
Rand. Although there were 200,000 natives on 
the Rand at the present time, he was informed on 
good authority that 70,000 more natives were now 
required there. As a matter of fact, there were 
complaints of shortage of labour from all over the 
country. The Rand was not the only employer 
of labour. A great expansion was taking place in 
Rhodesia, and a further expansion must be ex¬ 
pected now that the railway had reached the 
Congo State. The tea and sugar industries, and 
the coal industry, would now require more native 
labour, because of the stoppage of indentured coolie 
immigration. The denoiands for labour came from 
all quarters; and if, as the author anticipated, the 
agricultural interest in South Africa became, as he 
(the speaker) hoped it would become, one of the 
principal agricultural industries in the world, an 
enormous amount of labour would be necessary. 
In the matter of labour, South Africa might bo 
said to suffer from a kind of auto-intoxication, of 
whioh the doctors spoke so much. A man might 
live well and grow fatter and stronger, hut suddetily 
he felt ill and had to send for the doctor, who told 
him he was suffering from solf-poisoning. In the 
same way, in South Africa, in times of depression 
labour became plentiful; the gold mines went ahead; 
the country progressed; people began to he better 
off; the Governments were richer and began to 
make railways; there was more trade in the ports; 
the farmers required more labour, and so the 
period of prosperity which was caused by the 
quantity of labour brought about scarcity of 
labour and checked prosperity. The economic 
side of the native question—the labour question-- 
was one of the most important questions that 
would face the Union Government. He associated 
himself with all the author said about the re¬ 
lations between the Dutch and the British in 
South Africa. He noticed a telegram that day 
in one of the morning papers to the effect 
that an agreement had not been arrived at by a 
committee appointed to discuss the teaching of 
Dutch in the schools in South Africa, and that 
this „ might lead , to the resignation of General 
Botha, He did not know whether it would lead 
to the fesignatidn of General Botha—he did not 
believe it would; but whether it did or cUd not, the 
teacMng of Dutch in the schools’ was relatively 
a minor question* which would settle itself, and 
people in'this country need not bother their heads 
about it. The people of South Africa had got to 
arrive at a settlewnt whioh would meet with the 
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general acquiescence of the whole of the people, 
and that settlement they would arrive at sooner or 
later. On that subject he felt as happy as possible, 
because he believed the two races would work 
together for the good of South Africa. They would 
derive from each other their best,qualities, and in 
• the end would evolve a type of ^ which the nation 
as a whole might be proud. 

Mr. P. J. HA3sr3sroN said that the serious question 
of settling the preference to be given to British 
goods in the South African market-would soon be 
brought up for discussion, and he hoped the author 
would use his influence to get the present prefer¬ 
ence on British goods continued, as it was a matter 
of great importance to the manufacturers of this 
country. The effect of that preference in favour 
of British produce enabled British manufacturers 
to get their goods into the South African market, 
and at the same time it helped labour in this 
country by providing employment. He hoped when 
the question came to be settled that the present 
preference would be retained in favour of the 
producers of this country. 


beneficial kind for the future of that country and 
for the Empire, He could confirm, so far as his 
knowledge went, the accuracy of all the statements 
made by the author, and he was delighted to 
notice the hopeful and confident spirit which had 
characterised his remarks. 

The OHAiBMAiir (Lord Blyth), before putting the 
resolution to the meeting, said that many useful 
papers had been delivered in the hall of the 
Society, but he could not conceive of any paper 
being more useful and instructive to the whole of 
the people of the British Empire than the paper 
Sir Richard had delivered. It was interesting, 
not only to the people of the United Kingdom, but 
also to the people of the Overseas Dominions, and 
if publicity was given to it, he believed great good 
would result. 

The resolution of thanks was then carried, and, 
Sir Richaed Solomon having briefly acknowledged 
the compliment, the meeting terminated. 


THIRTEENTH ORDINARY MEETING. ' 


The Dukbt of Aegyll, K.T,, in proposing a 
hearty vote of thanks to the author for his illu¬ 
minating paper, said he was sure it had been an 
immense pleasure to the audience to hear a paper 
from a past-master in South African affairs, and he 
trusted it was not the last paper the Royal Society 
of Arts would have the benefit of hearing from the 
author on the subject. Sir Richard was thoroughly 
representative of the great communities in the 
union which had been effected, and it was very 
necessary that the people of this country should 
have instruction on South African affairs from 
instructors who really knew what they were talking 
about. Unfortunately, he had no personal ac¬ 
quaintance with South Africa, but he had been 
connected for a long time with a company which 
had to do with East Africa, and he was one of 
those who helped to push the British flag into 
Uganda. No one at the present time regretted 
that that had been done, although at the com¬ 
mencement of the operation there might have 
been a little difference of opinion on the subject. 
He spoke with greater freedom on that point since 
the Secretary of State for the Colonies had left the 
meeting. He must not, however, hark back upon 
that old controversy, except to say that he did not 
think anybody belonging to the present generation 
regretted that the British flag was now more or 
less dominant from the Nile to the Cape. t 

Sir David Gill, K.O.B., F,R,S., in seconding 
the vote of thanks, said he could not plead, like 
his Grace, that he knew nothing of South Africa, 
for he had spent twenty-seven years of his life in 
that country. He could not, however, give any 
information as to what South Africa was like now, 
owing to the great and mig£ty political revoluMon 
that had taken place since he left th^e^^evoim*^ 
Mon which, he twted bed been of 


Wednesday, March 8th, 1911; Sir Shirley ^ 
Forster Murphy, E.B.C.S., in the chair. 

The following candidates were proposed for 
election as members of the Society:— 

Barnes, Oarl L., M.D., LL.B., 1977, Ogden-avenue, 
Chicago, Illinois, U.S.A, 

Carroll, Alexander Ernest, Assoo.M.Inst.O.E., 7, 
Appion-way, Dublin, Ireland. 

Crump, Colonel Malcolm Hart, Room 2, Elks 
Building, Bowling Green, Kentucky, U.S.A. 
Darling, Charles Robert, Beechurst, 186, Eglinton- 
road, Plumstead, Kent. 

Field, George Moyle Robert, M.Inst.O.E., 203, 
Coleherne-oourt, South Kensington, S.W. 
Goldschmidt, Dr. Hans, 98, Bismarokstrasse, Essen- 
on-the-Ruhr, Germany. 

Mason, Prank, M.Inst.M., 42, Birkendale-road, 
Upperthorpe, Sheffield. 

Pitkin, Rev. John, Shapwick-cum-Ashoott, near 
Bridgwater, Somerset. 

Wale, Charles, 8, Great George-street, Westminster, 
S.W. 

The following candidates were balloted for 
and duly elected members of tlie Society:— 
Briohett, Dr. J. G., Cardwell, Missouri, U.S.A. 
Bruok, Walter W., 64, High Holborn, W.C. 

Converse, Edmund, Cogswell, Conyers Manor, 
Greenwich, Connecticut, U.S.A., and 72, Broad-^ 
street, New Yon 
Down, St. Vincent Bowen, Winchester Houis^ 
Singapore, Straits Settlements. 

Gla^well, , Arthur, 

,* ,B|t0ks., 
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Hastings, Percy, The Cottage, Wimbledon-common, 
S.W. 

lloitry,, Manmatha Nath, Serampore, Hoogli 
District, Bengal, India. 

Williams, Stacy B., Brockweir, Urmston, near 
Manchester. 

The Ghairmast, in introducing the reader of the 
paper, said the subject of plague was one that 
could not receive too much attention. The history 
of the past showed what it did years ago in this 
country, particularly in London. It had recently 
manifested its old virulence in other countries, and 
there had been reason for thinking seriously of it 
in the eastern counties of England. There was 
an excellent Government department dealing with 
the matter, and there was also a sanitary service, 
which did not exist in the old days; but it was 
of the greatest importance at the present time that 
the public should know what plague was and how 
it was caused. The author had a very ripe experi¬ 
ence of the disease, having been in charge of the 
plague wards in the plague hosihtal of Hong-Kong 
* during the outbreak of 1894; and he was intimately 
associated with the discovery of the plague bacillus 
at that time. He had had under his personal ob¬ 
servation for a number of years, on behalf of the 
London County Council, every person who had in 
any way been suspected of suffering from plague, 
and it was due to his assistance that it was 
possible to say there had been no plague in the 
London community. 

The paper read was— 

PLAGUE AND ITS SPREAD. 

By James Cantlib, M.A., M.B,, C.M., D.P.H. 

The prevalence of plague in the world in 
epidemic form since 1894 to the present moment 
—a period of sixteen years—is a matter of 
supreme interest and importance to the people 
of every nation. The question naturally arises 
at the moment: Has the virulence of the malady 
'" spent itself, and may we look forward to an 
abatement of the pandemic, and a hope that it 
may speedily disappear altogether ? The history 
of previous epidemics does not engender a hope¬ 
ful answer that it may do so ; indeed, the oppo¬ 
site obtains, for all previous outbreaks indicate 
the long continuance of plague amongst every 
j ,, community in has gained a serious 

hold. Plague is also a slow travelling disease, 
R moh43^„.to travel from the City 

^ , b|;:London to, Soho in the seventeenth century. 
Is not a qu^iirqn qf a prevalence for a few 
,or-months,,^ears, but a oon- 
yv^ii>'.'iS(3ades in any.populous 
’found a footing.# In 
laat^ Tisited us in the 
the mortality 


was high for only a comparatively short time, 
local outbreaks occurred for a long period, 
and sporadic cases until the beginning of the 
eighteenth century. Judging even by the 
behaviour of the present epidemic, plague has 
lasted now for seventeen years in Southern 
China, and for fifteen years in India. Speedy 
disappearance of the disease from regions 
severely attacked is, therefore, not to be calcu¬ 
lated upon—in fact, its long continuance is rather 
to be expected. It is this characteristic of 
plague which causes the disease to be dreaded 
as it is, for it is the only malady which prevails 
in epidemic form for a number of years in any 
given country. 

The endemic home of plague amongst human 
beings is a matter of doubt. So far it is believed 
that plague is always present in the Indian 
Provinces of Kuniaon and Ghurwal, on the 
southern slope of the Himalayas; but whether 
this is the only home of the disease, or whether 
there is, in addition, another in Mongolia, and 
yet another in East Africa, is not known. It 
may he that in no part of the earth is plague 
endemic amongst men, bub that the disease is 
kept alive only amongst certain animals, and 
now and again in the history of the world does 
it attack man. There is much to be said for 
this opinion. Certain animals, especially of the 
rodent class, seem to bo liable to plague in an 
epidemic form, but whether it is endemic- 
amongst these animals is not know,ii. That 
plagne is endemic amongst rats is not known. 
That it occurs in epidemic form is abundantly 
proved, but whether it is the rat tliat keeps 
the bacillus alive from one century to another 
seems uncertain, and it is unlikely from the 
very fact that it is so virulent amongst them at 
times. I would rather regard, from the evidence 
to hand, plague as being as alien a disease 
amongst rats as amongst men. If I were to 
single out any one animal on which one might 
saddle endemic plague, I -would fix ui)on the 
marmot (the Arctoynys hohac) in preference to 
all others. This marmot inhabits the moun¬ 
tainous backbone of Asia from Mongolia to the 
Caucasiw. It is akin to the squirrel in appear¬ 
ance,, and this group of animals seems specially 
susceptible, for we know that in Western North 
America the ground squirrel is readily affected 
in,the wild state with the plague bacillus. 

It is in the very region the marmot inhabits 
that we hear plague from time to time, even 
when there is no pandemic. Kumaon and 
Ghurwal comb into this geographical category, 
and at the extreme eastern portion of the 



htareh 10, luii. 


485 


Journal op trie royal sooiely op arys. 


rnoimtain range plague lias been known to exist 
in endemic form since 1878 amongst men wlien 
the marmot is known to harbour the disease. 
This question, however, cannot be settled until 
more information is obtainable; and the open- 
ing up of Asia to the north of the Himalayas 
by railway will serve to help us to solve the 
problem. Plague manifests its presence in 
man more frequently in the form of bubonic 
plague than in any other form. In Biblical 
times even the bubo or emerod, as it is spoken 
of in Leviticus and I. Samuel, was the pro¬ 
minent evidence of the presence of the disease. 
Surgically a bubo means an enlargement or 
swelling occurring in a gland anywhere in the 
body, due to some irritation or inflammation 
in its neighbourhood. We are familiar with 
such an occurrence when, should the hand be 
poisoned, we get a swelling of the glands in the 
armpit, or, when the skin of the foot is irritated, 
we get a swelling in the groin. In plague there 
are three situations in which buboes may be 
felt. Most frequently it is the groin glands 
that enlarge, but the glands of the armpit and 
the neck may be the seat of the swelling. On 
the other hand, the glands along the front of the 
spine from tlie chest to the abdomen may be 
swollen, but as they are deep-seated, they 
cannot be made out except by post-mortem 
examination. 

The bubo, however, is not the first indication 
of the disease; in fact, it is rather a late 
manifestation, for it may not be until the third 
day or later that it shows. Like other infections, 
plague begins with feverishness, headache, 
backache, a feeling of chilliness, or even a 
rigor; there is loss of appetite, a foul tongue, 
usually black in centre, and congested throat; 
vomiiing is frequent, and diarrhoea or constipa¬ 
tion obtains; mental aberration is an early 
manifestation, and may continue throughout 
the illness. At times it takes the form of 
active delirium, or an apathetic type of derange¬ 
ment prevails, the patient being placid and 
unimpressionless, neither hearing nor seeing 
properly. The delirium may take the form of 


be early or fairly late in the disease. The 
bubo or buboes, as there may be several in a 
group, develop quickly, and in a few^ hours may 
reach large dimensions, varying in size from a 
hazel nut to a Bath bun. There is some local 
pain over the bubo, and the skin over it 
becomes red or dusky, and if the patient lives 
long enough, indications of pns having formed 
occur about, the fifth day, and by the eighth 
day the skin over the bubo sloughs, a quantity 
of pus escapes, and a large ragged ulcerating 
surface is lefb. As a rule, if the patient lives 
over the fifth day, recovery may be expected, 
but the third and fifth days of the illness are the 
most dangerous. If the eighth day is survived, 
the hope of recovery is good, the chief danger 
then being failure of the heart through sudden 
movement or getting oufc of bed, walking across 
the floor, and leaning over the verandah, or 
staircase railing. 

Along with the bubonic form of plague, a 
septicaemia or acute blood poisoning form of the 
disease occurs. The signs and symptoms are 
more acute, the temperature is higher and more 
sustained, the pulse quicker, buboes do not 
occur; it may be because the patient dies 
before there is time for development, and the 
delirium is more active and uncontrollable. 
The patient usually dies of acute pulmonary 
congestion or pneumonia. 

The pneumonic form of plague we have 
heard especially about in the epidemic which is 
now raging in North China. It is an acute 
form of the disease, which attacks the lungs so 
extensively that death comes in two or three 
days. It is highly infectious, runs rapidly 
through a household, and occurs with such 
rapidity and virulence that there is no time 
even to bury the dead. The plague in 
Norbh China recalls the accounts given 
of plague in former epidemics in Europe, 
and the Black Death, with all its horrors, is 
abroad in the world. We begin to understand 
that there may be stages in the development of 
plague epidemics, reaching from a low to a high 
degree of virulence, and from a meagre to an 


apparent suicidal intent, as many get out of 
bed and make for the window or verandah. 
There would not appear to be any set purpose 
in this action, and a fall from the verandah 
on Buoh occasions is due to accident merely, 
Around the bubo, or independently, blood is 
• effused beneath the sHn, samethmesfimdarge 
patches of a foot or xtxptS' squar^' sometlme^in 
several or many smaller areas 
of'the^body." appfiearanee- ’of: 


extremely dang^jja state of infectivity. 

Festu wtiwor.-—In attempting to gauge 
epidemiology of plague, it may be well to deal 
with the. matte from ^ historic point ot ^ 
view, '.In*' 189S--that is, the year 
plague, became ^idemlP' in Bouth^ 
large: nnmber.' cases of “ bubo^ji/^ 
grcia- prevailed . ttom^pufe 

Sinppore-to 

The write Ibro^t 
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matter for discussion at the British Medical 
Association Branch in Hong-Kong, and several 
letters were received about the same time from 
medical men in Singapore and from French 
doctors in Saigon, asking if in Hong-Kong we 
had experience of these “ buboes,” as they had 
seen so large a number that it might be termed 
an epidemic. 

I termed this outbreak as a bubo d’emblee,” 
and stated that I had treated thirty-eight cases 
in thirty-two months. 

Going still further back to 1891,1 reported to 
the Medical Society of Hong-Kong twenty-three 
cases of glandular enlargement met with amongst 
children in Hong-Kong. There was feverish¬ 
ness, but no throat affection, nor was the 
parotid gland enlarged as in mumps. The 
condition puzzled us, and for convenience sake 
we (the doctors) styled it mumps, although we 
knew otherwise. This is interesting, for in 
Astrakhan, in 1877, when plague was in the 
district, the doctors there also spoke of “a 
peculiar form of mumps” prevailing there. 
Again, seeing that glands, except strumous neck 
glands, are seldom excised, I examined the 
records of the Government Civil Hospital in 
Hong-Kong in connection with the excision of 
glands, and I found the following:—In 1891, 
19 groin buboes were excised or scraped; 
cervical glands, 1. In 1892, I had not the 
record. In 1893, 27 buboes were excised. In 
1894, 12 buboes were excised and scraped. I 
have searched many hospital reports for records 
of excision of buboes, and nowhere in the world 
have I found buboes operated on to the extent 
which is recorded in Hong-Kong between 1891 
and 1894. In the British Navy also, on the 
China Coast and on the Zanzibar Coast, buboes 
in sailors were reported and termed climatic 
bubo. In all these reports, plague, typical 
plague, was present, or plague subsequently 
occurred, and I am convinced that the bubo 
dfemblee, the “ peculiar form of mumps,” 
and “climatic buboes” are all oases of pestis 
minor^ a disease having a special type, not a 
mild variety of true plague, but a variety due to 
a type of bacillus allied to the true plague 
bacillus, but with less and what may almost be 
termed a specific variety of the bacillus. 

I had a case of climatic bubo in London, in a 
doctor just home from the Mysore goldfields, 
where he was on plague duty for a considerable 
time. Professor Hewlett fotind in the dis- 
ohaarges a bacillus resemblitig a plague bacillus, 
tmt conforming with all the teaU mcea^^ 
»0ry to atamjp ike diamae as one due to the 


presence of the typical plague bacillus. The 
wow-conformity is, perhaps, the most interesting 
point of all from what we now know of plague. 
It is possible that we are dealing with varieties 
of plague bacilli which bear distinct relation to 
the type of the disease which prevails at any 
given time or place. That “ climatic buboes ” 
are neither more nor less than plague due to a 
special variety of the bacillus (usually termed a 
pseudo-bacillus) which is met with in pro¬ 
nounced types of the disease, there can be no 
doubt, and the writer has styled the condition 
^eatia minor. It will be seen that by this is 
not meant a mild clinical variety of virulent 
bubonic plague, but a disease due to a special 
strain of the plague bacillus, which runs a 
definite course and only gives rise to its like (for 
a time) in other people. That minor runs 
also concurrently with true plague was well 
illustrated during the outbreak on the Volga in 
1877. At Astrakhan true plague prevailed, and 
many deaths occurred, but in a town 150 miles 
higher up the Volga the people suffered from an 
outbreak of buboes which amounted to an 
epidemic, but no deaths resulted *, they, in fact, 
had the specific type of mild infection-- 
minor. 

I would classify the possible stages of plague 
infection of a country as those of 

(1) Festis minor, 

(2) Bubonic plague. 

(3) Pneumonic plague. 

That these are related the one to the other 
would seem incontestable; that etvch possesses 
a special variety or type of virulence due to 
peculiar characters of its bacillus, and trans¬ 
mitted in different ways in each type, would 
also seem true. The rat-flea infection plays, no 
doubt, a part in this scheme, but, as Dr. Hoasack, 
of Calcutta, remarks, it is but a link in a chain 
of some length—a chain, we would add, in which 
other animals and man play a part. 

I have devoted considerable space to this part 
of the question, because it may be of importance 
in estimating the approach of plague in any 
country, and it would be well to keep this point 
in view in our hospitals in this country, and to 
watch if cases of non-venereal buboes are be¬ 
coming more prevalent. In this way we might 
hope to gauge the proximity of true plague in 
its virulent forms. 

It may be interesting and instructive to refer 
to the historjf^of the plague in Mongolia, in 
oofineotion with the Manchurian outbreak, with 
which it is no doubt directly connected. 

In the district of Aksha, in the Transbaikal 
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Province of Siberia, plague has been known to 
exist since 1888. Aksha is in longitude 115° 
east, and latitude 50° north, and the principal 
centre of plague is round Tzagan-olui, a place 
close on the Eusso-Mongolian frontier. The 
disease is known in that district as tcJitiyna, the 
Eussian term for plague. Here the tarbagan 
{A, hohac) is regarded as the cause of the disease 
in man. The tarbagan is much sought after by 
the Cossacks and Buriats who inhabit the 
district, for the sake of the fat which accumu¬ 
lates chiefly in the abdomen towards the 
autumn, and just before the animal retires into 
its hibernating quarters in September. 

The tarbagan is in some years attacked by 
an epizootic with the following symptoms : the 
animal becomes languid and ceases to bark; its 
gait is unsteady, and under one shoulder there 
sometimes appears a reddish, tense swelling; if 
far from its hole, the animal fails to find it, and 
if it reaches its hole, the other healthy animals 
refuse it admittance, when it falls a prey to 
wolves, who have a great liking for marmot, 
whether healthy or diseased. The wolves do 
not contract the disease from eating the mar¬ 
mot, and this scavenging by the wolves is 
considered the chief reason why men escai)e 
from the disease so frequently as they do. 
Should, however, people handle a marmot dead 
of the disease, sickness is almost sure to follow, 
and death, as a rule, occurs in a few days. 
This disease, which is endemic in the district 
referred to, is now recognised locally as identical 
with plague, but its spread is confined to the 
family of the person first attacked. It would 
seem probable that the fleas of this animal 
communicate the disease to the members of the 
household, and that only those bitten by them 
are attacked by the disease. 

’ A different state of affairs, however, exists in 
a district in Eastern Mongolia, some 480 miles 
further south. In this district plague was 
known to exist in 1888, and every year since it 
has recurred regularly, now mild, now more 
severe. Although tarbagan are numerous in the 
district, no observers nor the people themselves 
attribute the disease to infection from marmots, 
rats, or domestic animals, as none of these have 
been found diseased. These observations are 
interesting, and the behaviour of the disease in 
the two localities is equally so. In the Siberian 
centre the disease is occasional, coming only 
when t]ie marmot is affected, and seldoua' 
spreading beyond the } 3 ^se where a leased 
marmot has been handled.* In Mongoja the 
animals ape .not- 'fenown' to' be 


disease occurs annually in the summer, and it 
spreads in an epidemic form amongst the people 
over a considerable area. Here we have two 
forms of spread, one occasional and attacking 
members of one household, the other regularly 
recurring, and affecting the neighbourhood in an 
epidemic form. The former is from infected 
animals, the latter from infected people. In the 
Mongolian outbreaks pneumonic forms occur 
in about one-third of the persons attacked. 
It is interesting to note that in the Mongolian 
centre a number of Manchurians have settled, 
and between the two places, no doubt, people 
pass backwards and forwards from time to 
time, and since the railway opened intercom¬ 
munication has become more free. The 
disease which appeared in Manchuria in 3910 
is more of the nature of that which prevails 
in the Mongolian centre, but the pneumonic 
form prevails. Here we would seem to have 
interesting material for consideration. One 
centre is Siberia, where the disease reaches man 
from an animal, the marmot, and appears in 
endemic form; a second centre is Mongolia, 
where the disease is partly bubonic and partly 
pneumonic; a third centre is Manchuria, where 
the pneumonic type prevails. This would serve 
to support the belief that the plague bacillus 
passes through stages of development in type; 
first, the variety that is brought about by the 
bite of fleas of an animal suffering from the 
disease, but not going further; second, the type 
which becomes epidemic by passing from man 
to man, probably by fleas carrying infection 
from one individual to another; third, the type 
that passes from man to man without the inter¬ 
vention of a carrier or by insects as well. 

The lesson to be learned from this is that 
there are three stages in this disease. Fes Us 
minor, carried only by insects from diseased 
animals, is always local—a household outbreak, 
ill fact—in which a pseudo-plague bacillus is 
found in man. Bubonic plague is carried from 
man to man by insects. Pneumonic plague 
passes from man to man without the inter¬ 
vention of insects. The virulence of each 
variety gathers in intensity. Time is required 
for one type t© change to another more virulent, 
each variety propagates its like until, by pro- ■ 
longed oultivatiou in the blood and tissues of a 
particular animal, or in man, it changes its 
type and becomes specific for that animal. As' 
the tuberottlosis of Animals-may in time and 
* suitable soil eljiahge in type, so that it develop 
in. man, and thm is directly transmitted Irbin 
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type, SO that it no longer ^requires an animal 
host, but in times of epidemic passes from man 
to man, and becomes wholly a disease of human 
beings. 

The stages would appear thus to he:— 

(1) Disease in animals. 

(2) Festis mbior, conveyed by infected insects. 

(3) Bubonic plague, sporadic cases, carried 
from animals to man by insects. 

(4) Epidemic bubonic plague, carried from 
man to man by insects. * 

(5) Pneumonic plague, passing from man to 
man directly, or conveyed by insects. 

It would seem, therefore, that severe as 
bubonic plague has been in China and India, 
yet a worse form may develop, for pneumonic 
plague is the culmination of this chain of 
.. virulence, and China and India may have been 
but the fostering beds in the development of 
the bacillus which has now attained its highest 
development in Manchuria, and may pass over 
the world, as it has frequently done before, in 
the form of the Black Death. At iiresent, 
science offers no means of preventing such a 
calamity, except it be a preventitive such as 
Haffkine’s prophylactic serum, which would 
seem to have done good service in India, where 
bubonic plague has ohiedy prevailed. 

That some such scheme of development 
appears probable, all evidence indicates. We 
, had first in the Indo-China and Chinese coast 
clim’htic buboes, or jpestis mim>\ then bubonic 
plague in Scuth China, which, transmitted to 
India, continued its type there; then during the 
continuance of bubonic plague in China and 
India, the-appearance of at first a few and then 
a number of cases of pneumonic type; and 
finally the appearance and continuance of a 
primary pneumonic plague in North China. 

Infection by rat fleas is sufficient to explain 
sporadic ca*es of bubonic plague, and plague 
endemicity, but it is wholly inadequate to 
■explain an epidemic of bubonic plague which 
can only occur by infection from man to man,, 
possibly by insect carriers. 

An important point to be observed in the 
epidemiology of plague is that animals, chiefly 
rodents, the rat in many places, the marmot in 
\ ’North China, the aqr^rel in the United. States, 
jaay suffer from plague for years without 
tnf^ting m^akind,, ^ocpt in ^ .sporadic way, 
®ien suddenly ^ .|pt|>yeaik occurs which pre- 
,i,,in an ^ideh^i^In Northern China 
felhk h^, bee^. he the- case, and in any 

infected* the same 

‘ i^ts have been' 


found to be infected in Britain, in Glasgow, in 
the Port of London, and in Suffolk ; also in 
Germany, in Hamburg, and elsewhere; squirrels 
are known to be infected in the United States, 
more especially on the Pacific slope. In these 
countries small outbreaks of a sporadic nature 
have occurred from time to time. The outlook, 
reasoning from experience, is not hopeful, for 
the peoples of these countries are dwelling in 
places in which rodents are infected, and at any 
moment the disease may appear in an epidemic 
form in man. 


DISCUSSION. 

Professor W. I. B. Simpson, in opening the 
discussion, said the maps and facts the author had 
placed before his audience showed that the plague- 
had spread in a very short time over a considerable 
part of the world. About fifteen years ago the 
disease was considered to be extinct, except in certain 
very remote parts of which mention had been 
made, the reason of its abolition being put down 
to civilisation and the progress of the nineteenth 
century. It had recently reappeared, however, with 
renewed strength, and it had come to stay. He 
agreed with the author that plague was a formidable 
disease, not only to Asiatics but also to Europeans. 
Thirteen years ago Mr. Bird wood, after his re¬ 
turn. from Poona, read a very interesting x)apor 
before tbe Society on “T’he Plague in Bombay.” 
Having recently arrived from India, whoro ho Iiad 
been at work in Bombay and Poona, be (Professor 
Simpson) ventured at that meeting to, differ from 
the views taken in regard to plague by some of 
the speakers. He viewed, the disease as an ex¬ 
panding one, and emphasised the fact that although 
the operations for its extermination seemed to bo 
successful, the organisation at that time was en¬ 
tirely inadequate and unscientific, and that it; was 
impossible by such means to prevent the spread of 
plague. Some 30,000, deaths had at; that time 
occurred from plague in Indila, but since that time 
over 7,000,000 deaths had taken place. Only last 
week, and for many weeks previous to it, there had 
been 20,000 deaths from plague in India. The 
same was the case in China. The differentiation 
the author had made between the two forms of 
disease arising from the tarbagan and also the 
pneumonic form in China was very interesting. 
Whether the tarbagan produced tbe pneumonic 
form he was not prepared to say, because pneu¬ 
monic plague could be obtained without the tar¬ 
bagan. It occurred in West Africa, where bubonic 
plague gradually developed, into a virulent pneu¬ 
monic type. In the West African epidemic the whole 
of the oases after a short time were pneumonic, and 
nearly every patient died. ‘ Plague was an expand¬ 
ing disease; and* bnoe it got into a country it was 
difficult- to- get it out. Not a single word would 
have b^u, heard about the plague in Northern 
China if it had ^ot occurred on the route of the 
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Trans-Siberian Railway. Telegrams were published 
in the daily papers saying that the plague had 
subsided. It had undoubtedly subsided in those 
particular localities, and nothing more would be 
heard about it until that form of plague was seen a 
good deal further west. China was a large country, 
and whatever happened there was not known to 
the European unless it occurred on the railway or at 
some missionary station. The danger of pneumonic 
plague was its infectious nature; it was carried 
from person to person like influenza. Many cases 
were not recognised, and they constituted the great 
danger. So far as immunity was concerned, he 
believed Europeans were no better ofl than they 
had been hitherto. He did not believe Europeans 
were immune from the disease once it got among 
them, and it was only by intelligent organisation 
that they would be able to fight it. He believed 
that it was absolutely essential, as the author had 
stated, that even in England there should be a 
proper organisation against the rat plague, the 
dangers of which the author had so interestingly 
brought to their notice, 

Br.L. W. Sambon said the author was the first to 
state that the disease which appeared in Hong-Kong 
was the plague, but nobody believed him at the time. 
While doing some operative work, Dr. Gantlie 
wounded himself, and as the wound became 
poisoned, ho left Hong-Kong and travelled for a 
time. On landing in Japan he heard that plague 
had broken out in China, and, together with his 
wife, I)r. Cantlie at once went back to Hong-Kong. 
On arriving at Hong-Kong he met a Japanese 
doctor, Dr. Kitasato, who had begun to investigate 
the disease, and who thought he had discovered its 
cause. At the same time a French naval doctor 
had just landed—^Dr. Yersin—who was altogether 
unprovided with the necessary apparatus for scien¬ 
tific investigation, * Dr. Cantlie at once put his 
laboratory at Y’orsin’s disposal, and Mrs. Cantlie 
prepared culture media; and by means of the help 
thus rendered Yersin discovered the organism 
which caused plague. The epidemic of plague 
which overran the world in the fourteenth 
century began exactly in the same way as the 
present epidemic. It came down from the plateau 
where the marmot lived towards China; it then 
spread to India and various parts of Asia, and 
finally appeared in the Crimea, taking exactly the 
same route that the disease was taking at the present 
day. But at the present day means of communica¬ 
tion both by land and sea had multiplied so much 
. that the danger was far greater. The present pan¬ 
demic of plague was the widest that had ever been 
known in history, because forthe first time Australia, 
South Africa, and America had. been attacked^ 
The one point in favour of the present situation 
was that precise knowledge was available of the cause 
and the mode of the spread of plague; The ancients 
knew that the rat was the great barrier the. 
disease, and they also knew tfeiit vermin, of sniaPer: 
kinds, blood-subking inseptsand,flies, were,'b^^^ ' 
, of conveying Alh the _ 


by the ancients were directed against the rat, 
and the insects that carried it from rat to 
man and from man to man. In Aesculapius, 
the God of Medicine, with his staff with a 
snake entwined, there was an interesting record 
of one of the most glorious victories of man 
over a fearful scourge, namely' plague. That 
snake was symbolical of the introduction into 
Europe, and the use in many parts of the East, of 
the snake to destroy the rats that carried the 
plague. The pine-cone, another symbol that was 
usually placed by the side of the Greek God of 
Medicine, referred to the incense yielded by the 
pine-cone. This served to disinfect the houses and 
to destroy the insects which became dangerous in 
time of plague. Unfortunately the. knowledge of 
the ancients with regard to. the etiology of plague 
was forgotten during the Middle Ages. Dogs, cats, 
rabbits, pigeons, and all animals which might, 
by breeding large numbers of fleas, endanger life 
during an epidemic, were destroyed in the Middle 
Ages, because they were the means of conveying 
insects that might carry the disease from the 
sick to the healthy. At the same time that Yersin 
and Kitasato made their discoveries, another 
French savant, Dr. Simond, pointed out that the 
flea was probably the means by which the parasite 
passed from rat to rat, and from rat to man; 
and now, through the work of numerous in¬ 
vestigators both British and foreign, and more 
especially through rhe work of the last commission 
which had been studying plague in India, the fact 
had been thoroughly established that the rat was 
the great oarrier of plague, especially across the 
seas, and that fleas amongst inseefcs were the most 
important inooulators of the disease. Other 
insects, however, had to be considered. The 
feature which made the epidemiology of plague 
so complex, and the fight against it so difficult, 
was the wide zoological distribution of the disease. 
The marmot appeared to be the normal host of 
the disease, but it might spread to other rodents. 
The peculiar ground squirrel of California had 
become infected, and would keep up the epidemic 
there for years, and it was known in California 
that an outbreak of plague might ocour'^there at 
any time. The people were therefore prepared for 
such a contingency. In India the bandicoot rat 
became a factor in the epidemiology of the disease, 
while in Australia rabbits might eventually spread 
and maintain the epidemic. In Suflolk, hares, 
rabbits, and other animals bad been found 
infected with plague, Yery probably the bacillus 
in passing from one species of animal to 
another became adapted to* that species, and 
therefore the disease might be prevalent for 
many years among such animals, and only a few 
sporadic (>ases ocoilc ^amongst men; but when 
favourable ^nditidhs arose men might become the 
host’for a tii^^.' BedJ;Jbugs land'lice might also- 
convey the i^fection'^.ahd people that'Were covered' 
with>he^,verhfih very daiiger.oti^/ 

J^ad be%n ^Eed ilw; 
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covered with vermin, which were the carriers 
net only of plague but of many other diseases. 
Yery little was known about the most common 
diseases in this country, such as measles, scarlet 
fever, diphtheria, whooping-cough and mumps, 
which were decimating the children, whereas so far 
as tropical diseases were concerned wonderful pro¬ 
gress had been made. A commission which was 
sent to Africa discovered the cause of the mysterious 
sleeping-sickness in three months. Was it not 
time that a thorough investigation was made of 
such maladies? Most of the diseases had not 
hitherto been thoroughly understood, because it 
had not been realised that they were common not 
only to man, but to a number of the lower animals. 
Hitherto medical men and veterinary surgeons had 
worked on different lines; but it was essential, if 
knowledge was to he obtained about the diseases of 
man, to ascertain in what way they were connected 
with similar diseases of animals. 

Dr. F. M. Sajstbwith said the author did not by 
any means stand alone in thinking that the 
plague which already existed in this country 
was a very serious matter. He thought it 
was fair to assume that as the plague began 
in a similar way in many other countries, it 
would behave in much the same way in this 
country. He happened to he stationed in Egypt, 
which had been a great cradle of plague, when 
the news of the outbreak of the disease in Hong- 
Kong was first published, and a commission was 
sent to India for the purpose of ascertaining how 
the scourge should he treated. At that time, 
1888-1889, the work in India was neither scientific 
nor successful, and the commission brought hack 
word that however the plague was managed in 
Egypt, the Indian method should not be imitated. 
It was soon discovered that rats were the chief 
cauSe of the spread of the disease; and in 
that connection he wished to point out that the 
author was the first person in London, and he 
, believed the first in Europe, to draw the attention . 
of the medical profession to the fact that rats were 
a very ijnportant factor in the spread of plague. 
As had been stated years ago, plague was not 
a human disease occasionally communicated to 
rats; it was, rather, a marniot or rat disease to 
which man sometimes fell a victim. When all 
sorts of quarantine methods against men were 
established, he always regretted he had not the 
power of a caricaturist to paint a rat or a rat-flea 
lurking round the corner laughing at human beings 
making such fook^nl themselves! We should 
never be able to prevent plague by destroying only 
those rats and rat-flesfi on hoard ships in which 
the* captains reported that plague existed; ah 
icats and rat-fieas inust be killed on all ships 
coming from inieeted ports. The author had re* 
minded them that a better organisation now existed 
than in times pdstr'There was another comfort 
jm the fact that while man was better equipped 
in the days hi 4666, the type of rat had also 
and cause plague, 


because he was a shy creature who did not run 
about all over the houses, as he still did in 
India and some other parts of the world. The 
present knowledge possessed of the disease was 
all-important. By means of a bacillus, a rat, a 
flea, and a fool of a man, plague could be produced 
at any time, provided the temperature was suitable; 
and if the disease could be produced it also meant 
that it could be prevented. It would be a crying 
shame if England, the great pioneer in sanitary 
matters in the world, ever allowed plague to become 
rampant in this country, because medical men 
knew how to prevent it, and it was their own fault 
if the people did not allow them to do so. It was 
. necessary to have a temperature of between 50® F. 
and 86® F. to spread plague. That temperature 
was not obtained in this country in March, but it 
did occur in England in that modifled wintry time 
which was called summer. 

Surgeon-Greneral Q-. J. H. Evatt said that ho 
was stationed in China as Principal Medical Officer 
of the troops immediately after the time the author 
was there, and from the experience he then obtained 
he was certain there could not be in the whole 
world a place where every sanitary precaution was 
more outraged than in Hong-Kong. The Over¬ 
crowding of the people and the want of sanitary 
appliances were simply too dreadful for words. 
From Hong-Kong the plague was passed by means 
of the opium ships and transports to Bombay, and 
many millions of our Indian subjects had died as a 
result. The practical lesson to be learned was 
the necessity of the general education of the people 
in the knowledge of the laws of health, and the 
establishment of a well-paid and well-instructed 
sanitary service which would be able to do its duty 
well without the interference of the local authorities. 
As the manager of a group of schools in the East- 
End, he paid a visit to one of the schools during 
the past week, and there saw twenty-four children 
who w^re sitting by themselves out of a class of 
fifty hebause the teacher said they were lousy. 
The verminous condition of some of the children 
in the slums was appalling- With a number of 
other London physicians, he had endeavoured to 
get the teaching, of hygiene made part of the 
educational course, and with that object in view 
deputations had waited upon two Ministers of 
Education, both of whom, he was sorry to say, 
were not sympathetic. 

The Ohaieman, in proposing a cordial vote of 
thanks to the author for his most interesting paper, 
said he desired to refer to one point that had been 
mentioned in order to remove "any possible mis¬ 
apprehension. Dr. Oantlie had spoken of the 
plague in London; what he really meant was 
plague in the port of London brought in by the 
shipping; it l^d not got ashore. In every'large 
community ooourred from time to time 

that raised a suspicion of plague. Every sus¬ 
picious case that had occurred in London for 
a very considerahle. number of years had "been 
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inspected by tbe antbor personally, and bad also 
been subjected to bacteriological examination by 
Dr. Klein; and they had always been able to 
satisfy themselves that plague was not present. 
He hoped that condition would continue. Surgeon- 
General Evatt had referred to the need for re¬ 
moving verminous conditions from London. For a 
great number of years the sanitary authorities had 
possessed an Act which enabled them to provide 
stations for that purpose, but it had been grievously 
neglected in London. It was a want that the 
sanitary authorities could provide in London, but 
there was no power, such as the London County 
Council, to compel them to move in the matter. 
Some of the districts had made provision, but in 
others it was lamentably wanting. 

The resolution of thanks was then put and carried 
unanimously. 

Dr. Cantlie, in reply, after thanking the various 
speakers for the kind remarks they had made and 
the audience for according bina such a hearty vote of 
thanks, said that the Chairman kept a very keen 
eye on plague in London. When the scare with 
regard, to that disease first occurred, Sir Shirley 
Murphy closely investigated several oases that were 
reported by the doctors. He remembered one 
Christmas Eve the Chairman and himself inspect¬ 
ing the Chinamen in the opium dens in the East- 
End of- London, searching for a case of plague. It 
was eventually discovered that a man had died, 
but whether he had plague or not it was impossible 
to discover. Everybody in London could sleep 
soundly in their beds so far as plague was con¬ 
cerned, because they might rest assured that 
everything it was possible to do was being done 
by the medical officers of the Port of London. A 
number of rats had been recently examined in the 
Port of London, and rats with plague had been 
found on board several ships and also at the 
docks. A large number of rats had been destroyed 
in the Port of London, so that the right thing was 
being done, because the only way to get rid of 
the trouble was to destroy the rats. In Sydney 
sixpence was paid for each rat destroyed, and 
this p.’oved so efieotive that it was believed 
there was not a single rat left in the town. Pie 
contended it would also pay the authorities in this 
country to pay sixpence a tail for each rat 
destroyed, as, apart from a health point of view, 
and the getting rid of any fear of plague, .£15,000,000 
worth of grain would be saved every year, so, that 
the United Kingdom would not be so dependent 
upon America and other countries for its food 
supplies. The Australians found that it paid, 
where sheep scab or other infections disease 
broke out, to set fire to the country and destroy, if 
necessary, everything along' the track taken by,, 
the sheep, Yersin, to whom, Dr, gambon had 
referred, independently rediscovered the plague 
bacillus previously disob^ted by. the Japan^e,; 
He died as a result of his - devotion 
which was the :poorer by his loss, 


THE SUEZ CANAL AND ITS TRAFFIC. 

Some interesting data regirdiug the Suez Canal 
traffic are supplied in the Foreign Office Consular 
Report on the trade of Port Said and Suez for 
1909. Prom this it; appears that the Canal receipts 
in that year were the highest reached since the 
opening, and amounted to 120,6i2,677 francs 
(£1,825,707) as compared with 103,452,235 francs 
(£4,338,039) in 1903. The total number of vessels 
that passed through the Canal in 1909 was 4,239, 
with a net tonnage of 15,407,527, as compared 
with 3,795 vessels, of 13,633,283 tonnage, in 1908. 
Of the former, 2,9 il were merchant ships, 972 mail 
steamers, and 104 men-of-war and transports. The 
mean net tonnage has risen from 1,000 tons in 
1871 to 2,000 tons in 1890, and to 3,635 tons in 1909. 
The average time of transit for a mail steamer is 
now fifteen hours, and for a cargo boat eighteen 
hours. The percentage in number of British ships 
in 1909 was 60, German percentage being 14, and 
the Netherlands coming third with 5*9. The 
transit dues have of course, varied considerably. 
Originally, in 1869, the tariff was 10 francs per ton, 
and from 1874 to 1877 it was raised to 13 francs. 
Since then the tariff has been gradually reduced 
to 7 francs 25 cents on January 1st last. The 
10 francs rate per head for passengers has never 
been changed. 

It may be interesting to recall here that the 
first concession for the Canal was given to 
M. Ferdinand de Lesseps by Said Pasha of Egypt 
in 1854, this' being ratified by a second concession 
in 1856. The company was constituted at Paris 
in December 1868, with a capital of 400,000 shares 
of £20 each, of which 176,602 shares were sub- 
scribed for by Said Pasha and his successor, the 
Khedive Ismail. The Khedive’s shares were pur¬ 
chased by the British Government in 1875 for 
£4,076,622. They are now worth about £34,000,000, 
and bring in an annual revenue of over one million 
sterling per annum. After numerous soundings 
in the Gulf of Pelusium, the spot on which the 
town of Port Said now stands was eventually 
chosen as the northern entrance, and the first sod 
was turned by M. de Lesseps on the sea front of 
Qnai Eug6nie, April 25th, 1859, The Canal was 
opened to traffic on November 17th, 1869, The 
entire length of the Canal is about 100 miles. 
The navigable dimensions in 1909 were- practically 
double what they were in 1869. The original 
depth was eight metres, and the original bottom 
width twenty-two metres; hut now the mani- 
mum depth is nine and a. half metres, and the 
bottom width forty-five metres. The work of 
widening and deepening,the Canal is being steadily 
pursued, with the intention of attaining a mini¬ 
mum width of fortyffive metres and a. depth 
of eleven metr^., , At, present ships drawing up 
^ to twenty-eight feet (eight and a half metises) 
are allowed PW through, the Canal, but i| 
is ,anMoipat^d,.:fba|i within four years! - time, the 
mia^:|thuW '%ai;4ht", apoWed will be in,QEeased ,to , 
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‘ The proposed extension of the Suez Canal 
Company’s lease comprises a variety of financial 
provisionsof considerable importance; but inasmuch 
as the current lease does not expire till 1968, it is 
obvious that much may happen before that date, 
whether in the shape of trans-continental railways 
or other improvements of communications to 
modify existing conditions, and thus make con¬ 
sideration of the details of the new lease somewhat 
premature at the present moment. 


ACCIDENTS IN FACTORIES. 


In 1908 a Departmental Committee was appointed 

to inquire into the causes and circumstances of 
4he increase in the number of reported accidents 
in certain classes of factories and workshops and 
other premises under the Factory Acts, and to 
report what additional precautionary measures 
are, in their opinion, necessary or desirable.” The 
Committee, under the chairmanship of Mr. H, J. 
Tennant, M.P., took evidence from fifty-eight 
witnesses, and spent nine days in visiting factories. 
Their report has just been issued as a Parliamentary 
Paper [Od. 5535]. 

The Committee are of opinion that the accident 
risk for the ten years from 1897 to 1907 probaWy 
remained almost constant. Since 1907 there has 
been a tendency for this risk to decrease—a result, 
no doubt, that is due partly to the Workmen’s 
Compensation Act, partly to the greater experience 
of employers in the efficient guarding of machinery, 
and partly to the efforts of the factory inspectors. 
It is also probable that any increase took place 
chiefly in the class of unpreventahle accidents, 
while improvement has been effected as regards 
preventable accidents. 

Nevertheless, the Committee think the accident 
risk is higher than it should he, and they make 
many suggestions for improving the factory law 
and the methods of its administration. They 
dwell' upon the importance of co-operation between 
factory inspectors, employers and workpeople, 
and recommend periodic conferences between 
: re$>resentativ^ of the three classes for the dis¬ 
cussion of industrial dangers and methods .of 
prevention in particular trades or districts. The 
Committee do not propose that such conferences 
should supersede the present method of enforcing 
, the law, but they contemplate that they will often 
have the ^eot of avoiding the necessity for legal 
proceedings, and also of enabling the inspector to 
^ure the carrying more quickly of precautions 
* of- a novel , kind such as he- hesitates to try to 
: onloroe by resorfeh^.la legal proceedings. 

The Oommittee make various recommendations 


mons as to the lenelng o^ machinery, tiie provision 
^ safe^ appaucea^ and^ihe cleamng of machinery 
in mciiofi. They afen devote lafet^tion to the 
ol 3^ ^H^ and .carrying of heavy 
” f , of fixing by 
which yemig pemons 



should he allowed to carry. The present system 
of appointment of factory inspectors is also dis¬ 
cussed, but upon this point the opinions of the 
Committee are somewhat divided. 


THE MINING INDUSTRY IN INDIA 
IN 1809. 

The report of the Chief Inspector of Mines in 
India for the calendar year 1909 shows that, for 
the first time since the Indian Mines Act came 
into force, a decrease in the number of workers 
has to be recorded, and, compared with the pre¬ 
ceding year, tliis decrease amounts to 23,591 
operatives, or over 14 per cent. This decrease is 
not accounted for by a slackness in trade in any 
one particular mineral, but is due apparently to a 
wave of industrial depression which swept over the 
country last year, and has not yet entirely receded. 

Coal received a decided set-back in its out-turn, 
the demand being by no means equal to the supply; 
and, until collieries were able to accommodate their 
working to the situation, stocks steadily accumu¬ 
lated, and at the time of the writing of the present 
report were only just beginning to diminish. The 
Chief Inspector considers on the whole that the 
coal industry is in a healthier condition than it 
was two years ago. Owing to the labour troubles 
in Australia, Indian coal had an opportunity of 
entering new markets, and if the shipments con¬ 
tained only clean and cjarefuUy-selooted coal, tho 
product would undoubtedly strengthen its hold 
on those markets. The output for 1909 was 
11,294,227 tons, as compared with 12,149,020 tons 
in 1908, showing a dooroase of 8 por cent., tho 
diminution being principally in the Jharia district. 
The Central Provinces area, on the other hand, 
has increased its output by 10 per cent., and 
Assam and Baluchistan have also made progress 
to the extent of 11 per cent, and 16 per cent, 
respectively. The output of mica has decreased by 
709 tons, or 30 p§r cent., the falling-off applying to 
all the producing districts in about equal propor¬ 
tions. The Hazanbagh mica tract must be one of 
the richest mica deposits in the world, but unfor¬ 
tunately mining has been here conducted with 
utter disregard for the future. Where fairly pro¬ 
ductive veins are outcropping at the surface, they 
are worked down as long as the yield is good, the 
water question not baffling or burdensome, and the 
labour ample to raise the material cheaply by 
hand. Should any alteration appear in any one 
of these oondi^ns, the mine is abandoned, either 
becoming waterlogged or covered with the 

site of the vein itself often being obliterated, so 
that no encouragwent is offered to any future 
worker. In^the^opinion of the Chief Inspector 
the only way to safeguaird the mineral is to 
impose restrictions as to working upon leaseholders. 

The maagji!ii«i§ . iriflmstry has continued the 
ratrogcadh mov^iaaefit which sat In at the end el 
1907, there a laEing away from the 
high-water year, when the .output 
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was 642,082 tons, as compared with 494,942 tons 
in 1908 and 357,205 in 1909. Indian manganese 
is a very high-grade ore, which is not costly to 
mine, and must always command a market, except¬ 
ing during the times of unusual depression. The 
output of gems from Burma has materially 
increased during 1909, these being entirely derived 
from the Mogok branch of the Burma Ruby Mines. 
Tin, all of which is mined in Burma, has also very 
considerably increased, though the total output is 
still only 1,520 owts. The output of gold has again 
decreased, the figures for 1909 being 5,615 ozs., as 
against 7,212 for 1908, all being from the Dharwar 
goldfield. Tho outlook, however, is not even as 
promising as the figures would seem to indicate, as 
notices have been received to the effect that some 
of the principal mines were closed down at the end 
of the year. 

The number of fatal accidents in mines that 
occurred during 1909 was 126, involving the loss of 
152 lives, being a decrease of 42 as compared with 
those of the previous year. In coal-mines, how¬ 
ever, the death-rate (10'53 per million tons raised), 
though diminishing, is still much too high, and, 
as the Chief Inspector remarks, shows very clearly 
that the Indian miner has a great deal to learn in 
the way of taking care of himself, and must be 
taught liow to do it. 


HOME INDUSTRIES. 

T1%e Goal The exports of coal, coke, 

and patent fuel amounted to 5,222,941 tons in 
January last, as compared with'4,407,480 tons in 
January 1910, and with 4,494,504 tons in January 
1909, which is satisfactory; but the home industrial 


scale was discussed, and previous to the meeting it 
was suggested that there might he an effort made 
to stop the mills engaged on American cotton on 
Saturday mornings for a couple of months. There 
is to be a mass meeting to-day at which it will be 
proposed that .the section using American cotton 
shall ballot on the question of Saturday closing 
during three mouths. It is believed that the 
meeting will approve of the ballot, but it is doubtful 
whether the necessary majority will be obtained. 
In the past, 80 per cent, of the members have been 
sufficient to carry the point, but now it is to be 
90 per cent. Anyway it would be some weeks before 
the proposed curtailment could begins for at the 
present time the Lancashire mills are at full swing, 
and much may happen in a month. The outlook 
cannot be said to be unfavourable. Raw material 
prices show decline, it is not likely there will be 
any scarcity in American qualities, and there will 
be a plentiful supply of Egyptian cotton. Through¬ 
out the world consumption is improving, and there 
are expectations of a larger turnover in the near 
future. Shipments continne heavy, and the home 
trade is showing signs of improvement. But 
though the general outlook is not unsatisfactory, 
production continues too large for the requirements 
of users. 

Th& Salt Process.'^k good deal is being, 
heard just now about a new patent process for 
the manufacture of salt invented by Mr. James 
Hodgkinson, of Manchester. It is claimed for this 
process that it will be able to produce salt at bne- 
fiftb of the present opst, owing to the utilisation of 
the waste steam and hot gases from one pan to. 
precipitate the brine in other pans, the varying 
degree of heat producing varying sizes of crystals. 


demand is not active, and the unusually mild winter 
has, of course, affected the home household demand. 
But the aggregate demand is less than might 
have been expected, having regard to the reviving 
demand for the world’s industrial products. It 
must, however, be remembered that there were 
large reserves of coal in stock from the depression 
of previous years, particularly in January. The 
prolonged look-out in the’ shipbuilding trade 
seriously reduced the industrial consumption of 
coal. The shipyards themselves do not require 
much coal, hut the closing of the shipyards meant 
tho closing of some of the steelworks, and the 
closing or slowing down of some of tho ironworks. 
And, so far as the demand for Welsh coal is 
concerned—and apart from labour troubles—*oil 
fuel, electric propulsion, and internal-combustion 
engines may well affect Abe dominance of Welsh 
smokeless coal in the marine market. On the 


The vacuum-process salt can be manufactured at 
4s. per ton 6r even less, so that if the new process 
can save four-fifths of the cost of manufacture it 
means the production of salt at a cost of about 
lOd. per ton. It may be doubted whether that is 
possible. The Salt Union has just completed large 
new works at Weston Point, and it is not easy to 
understand why they should have adopted the 
vacuum process, as they have done, when they 
could have availed themselves of the Hodgkinson 
process, if the explanation is not be found in their 
belief, presumably reached after due inquiry, that 
the cost of production cannot be reduced as 
claimed. 

Bank of England Stock .—The present quotation 
of Bank of Engjkid jstock is about 260, which, 
allowing for the Wf-year’s dividend accrued, gives 
a return to the purcha^r of £3 10s. 6i. This stock 


whole, however, it may he expected that both in at its present price—it is, of course, a Triistee 
the home imd export markets there will , be,jB3q«r^ - sei^rity—is inlriting^^^ 'Eleven years ago it touched 
provement as the yeaj? advances. , i t 367*’ vfhicli meant, a yield to the investor of only 

■Ten per omrfc. was .paid..1^7;-. 

Short Time in the CoUcm^ thei^tciwE^k Ootoher 

monthly only »■ 

Master Spioaera'' v 'distrllKitioa.'ista^*^- ’ 
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profits of tlie half-year would have warranted a 
return to the 10 per cent, distribution. It is 
curious that the profits for years past have 
apparently remained stationary. The last return 
of the half-year has regularly shown that the 
amount of the ‘*rest,” or undivided profit, is 
sufficient to pay 4J per cent, for the sis months 
and no more. It is improbable that the profits 
of the Bank of England do not alter consider¬ 
ably from one year to another, and it may be 
taken that the directors prefer to utilise surplus 
profits in writing off investments, or in some other 
way, at times when the amount would justify a 
return to 10 per cent. It is believed that the Bank’s 
secret reserves have been largely increased by the 
policy of retaining the dividend at 9 per cent, per 
annum. 

The Exodus from the 'Rural Districts .—The tide 
of emigration from Cumberland, Westmorland, 
and North Lancashire continues, and is becoming 
a mattei^ of grave moment to the districts con¬ 
cerned. The emigrants are the flower of the 
agricultural population and rural artisans, and in 
many cases they go out not only with a living 
in their fingers but with money in their pockets. 
Large parties of young farmers, farm servants old 
and young, and tradesmen from the villages and 
small towns, have been leaving in batches of twenty 
and thirty in a party. Some of the large steamers 
bound for Canada and the States have taken large 
numbers of them. Here is one suggestive report of' 
the Candlemas hirings:—“ Servants seeking engage¬ 
ments seemed scarcely so numerous as usual, and 
were mostly composed of youths, with a sprinkling 
of young women and girls. This was no doubt due 
to the fact that a large number of agricultural 
servants have recently emigrated from Cumberland 
and the Border districts to Canada. Others are 
due to depart iu March, and, what seems to be 
more serious still for local agriculture, it is 
apparently the best men who are going.” 


NOTES ON BOOKS* 


The Bacillus oe Loire Life. By Loudon M. 
Douglas, F.B.S.E, London and Edinburgh: 
T. 0. & B. 0. Jack. 5s. net. 

A popular account of a popular nostrum. A year 
or so ago, Professor Metchnikofi’s remarkable book 


on the ‘^Prolongation cf Human Life” set every¬ 
body drinking sour milk. Some people benefited 
by it, others sufiered, and on a great many it 
probably I^d ,no particular effect whatever. 
Metchnikofij^ after long, and laborious investiga- 
ripns, came to the conclusion that senility was 
caiwd by th^ action of putrefactive organisms in 
tract, e^efeially in the larger intestine, 
^ controlled and pre- 
' ‘ . the special 

I hi the ^various preparations ot 





fermented or soured milk used by different races of 
mankind. Hence a large demand for these 
preparations, and a considerable consumption of 
them. Mr. Douglas gives a history of the subject, a 
description of the original empirical methods by 
which soured milk was made, and an account of 
the processes by which the purer and more scientific 
products of the present day are manufactured. 

The GysoscoPB. By V. E. Johnson, M.A. 

London: E. & F. N. Spon. Is. 6d. net. 

This little volume is founded on a series of 
articles contributed to the Model Engineer in 
1909, and it constitutes, as the sub-title indicates, 
“an experimental study from spinning-top to 
mono-rail.” Beginning with the simplest experi¬ 
ments with a gyroscopic top, Mr. Johnson advances 
through a number of trials of graduated com¬ 
plexity, to a full and practical explanation of the 
mono-raiL He also adds directions for the con¬ 
struction of the models with which the experi¬ 
ments should be made. The book is written in 
very simple language, and should be much appre¬ 
ciated by any lad of a mechanical turn of mind. 


GENERAL NOTES. 


Bktomological Beseabch.-—a course of lectures 
on this subject .is being delivered at the Imporial 
College of Science and Tecshnology by Mr. Maxwoll- 
Lefroy, Imperial Entomologi.st to the Government 
of India. As illustrating the importance of tho 
question, Mr. Maxwell-Lefroy, in his first lecture, 
mentioued that the losses through insect pests to 
agriculture iu the United States were estimated at 
JBfiO,090,000 a year. He pointed out, too, that prac¬ 
tical entomology was not concerned merely with 
pests. It had to do with such profitable industries 
as silk manufacture, bee-keeping, and the lao 
industry, in all of which there was a large scope for 
improvement. It was, however, recent discoveries 
as to the spread of disease by insects that had 
most largely directed attention to the work of the 
economic entomologist. In the cases of malaria, 
yellow* fever, flariasis (which caused fevor, ague, 
and elephantiasis), plague, cholera, and sleeping- 
sickness, the transmitting insect was at least as 
important a factor as the actual organism which 
caused the disease, and was far easier to doal with. 
If we were to colonise the tropics, if we were to 
people them with healthy races, to develop them ’ 
agriculturally, and to render available the immense 
amount of raw piaterial, they were capable of pro¬ 
ducing for England’s manufactures and trade, it 
would only be when we had organised entomology 
and successfully tackled the insect transmitters of 
disease. 


A Hkw Hemp^Stbippiitg Machine.— A hemp- 
stripping machine, invented by a resident of, Manila, 
and manufactured in Hong-Eong, is being tested in 
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the Philipx^mes. The machine is an adaptation of 
the Philippine hand method of hemp-stripping. It 
consists of several rollers and cutters mounted in a 
framework 12 feet long, 4 feet high, and 4 feet 
wide, the machine being mounted on skids, so that 
it can be drawn about the hemp-fields by an ox or 
cariboo. The machine strips the hemp from butt 
to tip, the butt-stripper preparing the stalk for 
passing through the machine by removing all 
secondary fibre, with the result that only the first- 
class fibre is saved. It is claimed by the owners 
that with twelve men the machine will do the 
work of forty hand-strippers. Inasmuch as this is 
the first serious effort to use machines in hemp 
production, the results are of great interest to all 
engaged in the industry. 

iNFUSOBtAL Eabtpi IN BOHEMIA.— Kieselguhr, or 
infusorial earth, occurs in the bogs where the mud 
is obtained for the famous “moorbador” (mud- 
baths) of the Bohemian health resorts. In the 
vicinity of Soos, a village at the foot of the Erzge¬ 
birge, the Kieselguhr is found in small quantities 
in the mud of the bogs owned by the city of Carls¬ 
bad. At EVanzensbad the infusorial, earth under¬ 
lies the extensive bogs owned by the city. It is 
obtainable in almost unlimited quantity. The 
substance is white, yellowish, or grey in colour, 
and exists in chalk-like form. It is moulded, 
burned or otherwise treated for the manufacture 
of pottery and statuary, gold edges, papier-7mch4j 
dynamite, putty, adulterants for soap, caoutchouc, 
and carbolic acid preparations. A non-conductor 
of heat and electricity, it is employed as a filling 
in the walls of ice-chests and ice-houses, and for 
insulation purposes. 

The Wobld’s Gold Pboduotion.— -The produc¬ 
tion of the precious metals, the enormous develop¬ 
ment of which is one of the characteristics of the 
last twenty-five years, continued to increase last 
year, less rapidly however, as regards gold, than in 
the previous year. The total value of the world’s 
gold production in 1910 amounted to 97 millions 
sterling as compared with 95 millions in 1909, 
92 millions in 1908, and 85 millions in 1907. 
During the last twenty years, exception being 
made of the period of the South African War, the 
year 1898 is the only one in which the rate of 
progress was lower than in 1910. At the present 
time the production of gold is four and a half times 
greater than it was a quarter of a century ago, 
Then the Transvaal, which now yields gold to the 
value of 82 millions sterling, produced nothing, 
while Ehodesia, which twenty-five years ago did 
not count as a gold-producing country, now yields 
the precious metal to the value of nearly 8 millions. 
Western Australia, in the same way, which then 
p^roduced nothing, now figures for 10 millions, 
!]0he production of the United States has increased 
from 7 millions in 1890 to nearly 20 millions 
at the present time. Last, year Bus'sia’s gold 
production amounted to oter , 9 millions, that' 
of Mexico to 5 miUiofiS, BriMsh India. 

2' miEiohs, and 'C^da* to ow 2 milioh% ' , 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday afternoon, at 4.30 o’clock:— 

March 15.—Colonel Charles Edward Cassal, 
V.D., F.I.C., “The Adulteration of Food.” The 
Eight Hon. the Lord Mayor of London will preside. 
Wednesday evenings, at 8 o’clock:— 

March 22.— Arthur Charles Davis, F.O.S., 
Assoc.Inst.O.E., “The Manufacture of Portland , 
Cement.” 

March 29.— George B. Heming, “Art Educa¬ 
tion in Jewellery and Goldsmithing and Allied 
Trades.” Sir George Bibdwood, K.O.LE., O.S J., 
M.D., LL.D., will preside. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

March 16.—Claude Hamilton Archer Hill, 
I.C.S., O.S.I., O.I.E., “Education in India.” The 
Eight Hon. Lord Northcotb, G.O.M.G., G.C.I.E., 
G.B., will preside. 

April 27.—Sir Thomas Henry Holland, K. O.I. E ., 
D.Sc., F.E.S., “ The Trend of Mineral Development 
in India.” Lord Avebury, D.O.L., LL.D., F.E.S., 
will preside. 

May 25.-W. E. H. Mere, I.O.S., O.S.I., LL.D., 

“ The N.W.F. Province of India.” 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 

April 4.— Captain E. Muibhead Collins, 
O.M.G., “ Australia and her Besouroes.” 

May 9.—F. Willums Taylor, “ Canadian 

Banking.” - 

Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Professor J. A: Fleming, M.A,, D.Sc., 
F.E.S., “Applications of Electric Heating.” 
Four Lectures. 

Syllabus, 

Lecture II.— March 13.—“ The Appliances and 
Processes of Electric Heating.” Resistance and 
Arc Heating —Direct and Inductive Methods— 
Electric Furnaces of Girod, Heronlt, Kjellin, 
Keller, Stassano, Ferranti, Eodenhauser, and others^ 
—Resistance Furnaces for Chemical Operations, 
both at Moderate and Very High Temperatures— 
Experimental Models. 

Lecture III.— March 20. — “The Technical 
Applications of Electric Heating.” The Manu¬ 
facture of Graphite, Carborundum, Calcium 
Carbide, Quartz Glass, Aluminium, Ferro.-Alloys, 
and Iron and Steel iu Electric Furnaces—Electric 
Welding—Blectrio Furnaces for MetaUurgical and 
Chemical Operations. 

Lecture . IV.— March 27.—“ The Domestic 
Applications of El^ric Heating.” Electric Water 
Heating—Its Cost an^ Economy—Air Heating by 
Electric Radiaftors and Convectors — Electric 
Ooojking^Various^ %sfeems and Types uf Utensil 
nidticffliliy disbui^ed-^The Advantages and Draw^ 
'-ifeka,'ifi'" 'Other Mebhod^' ''ol. 
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Alfred E.H. Tutton, M.A,, B.Sc., F.B.S., 
“ Book Crystail: its Structure and Uses,” 
Four Leetures. 

May 1, 8,15, 22. _ 

Bates to be hereafter announced :— 

FRiJiirK M. Andrews, “ Architecture in America.” 
Professor B^oul Pictet, “ Les Basses Temp^ra- 
.tures.” 

Sir William Abney, KG.B., B.C.L., B.Sc., 
F-.R.S., “ The Quantitative Measurement of Colour- 
Blindness.’’ 

Hal Williams, M.I.]Mech.B., M.I.E.E., ** Beet 
Sugar Factories.” 

Noel Heaton, B.Scr, F.G.S., “The Production 
and Identification of Artificial Gems.” 

Henry L. Heathcote, B.Sc., “ Wheels, Ancient 
and Modern, and their Manufacture.” 


MEETINGS FOR THE ENSUING WEEK. 


Monday, March 13...R0YAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Lr. J, A. Fleming, “Applications of Electric 
Heating.” (Lecture II.) 

Mechanical Engineers, Storey’s-gate, Westminster, 
S.W., 8 p.m. (Graduates' Meeting.) Mr. A. J. 
Bremner, “The Balancing of Engines.” 

Brewing, Institute-of (Loudon Section), Criterion 
Restaurant, Hccadilly, W., 8 p.m. Mr, A. E. 
Stanley Smith, “ Some Responsibilities of Brewers 
under the Factory Acts.” 

London Chamber of Commerce, O.xford-court, Can- 
non-street, E.O., 2.30 p.m. Mr. B. Crammond, 
“ Gold Reserves in Time of War.” 

Surveyors, 12, Great George-street, S.W., 8 p.m. 

1, Messrs. H. F. Bidder and W. Vaux Graham, 
“Judicial, and Parliamentary Decisions with re¬ 
gard to Eights in Underground Water since 1907,” 

2. Discussion on Mr. W. R. Baldwin-Wiseman’s 
paper, “The Conservation of our National Water 
Resources.'* 

Geographical, Burlington-gardens, W., 8.80 p.m. 
Dr. T. G. Longstaffe, “A Pioneer Journey in the 
Purcell Range, British Columbia.” 

British Architects, 9, Conduit-street, W,, 8 p.m. 
Mr. J. A. Gotch, “ The Burlington-Devonshire 
Collection of Drawings.’* 

Engineers, Junior Institution of, at the Royal 
United Service Institution, Whitehall, S.W., 
7.80 p.m, Mr. Geoffrey Brooks, “ The Design of a 
Modern Brewery a^d Plant.’* 

Tdrsday, March 14...lllumihatiug Engineering Society, 
at tlie ROYAL SboiBTy of Arts, John-street, 
Adelphi, W.O,, 8. p.m. , Discussion on School 
Lightli^. ■ ■ 


Asiatic, 22, Alhertxarle/Street,'W., 4 p.m. Dr. H. 
^^hfeld, “ Recei:tf Theories on the Origin of the 
Alphabet,” , 

Royal Insti tig^^^ Aibemarle-streftfe. w., 3 p.m. 
Dr. A. P, “ Crystalline Structure 

S^eral, case^cal and Liquid.’* (Lecture* Hi.). 
Civil Bngineersi^j.Gireat George-street, S.W.,Sp.m, 
Mr. phiiip^LawBon, «The, Electrification of a 
f 1 Suburban System of the London, 
Railway; 

W.O.i 8.p;m; ’Mt. 

■ t , , 

‘j;at Institution bf. Elet^estl 
atotoent,, yr.O.i 3 p.m. 
and % Mercer, ^^Some 
2.Mes^s, 



of a ‘ Normal * Litre of Hydrogen Chloride and the 
Atomic Weight of Chlorine.” 3. Mr. Ernest Van- 
stone, “ A Physico-Chemical Study of Mercnry- 
Sodiura Alloys or Sodium Amalgams.” 4. Messrs. 
S. W. J. Smith and W. F. Higgins, “On Surface 
Effects between Mercury and Certain Solutions, 
and an Electro-Chemical Method of Estimating 
Dissolved Oxygen.” 

Colonial, Whitehall Rooms, Whitohall-place, S.W., 
8.30 p.m. Mr. Ben H. Morgan, “Empire Trade 
Relations.” 

Sanitary Institute, 90, Buckingham Palace-road* 
S.W., 8p.m. Dr. Leonard Hill, “Rescue Work in 
Mines,*’ with a demonstration of apparatus in use. 

Wednesday, March 15...ROYAL SOCIETY OF ARTS, 
Johii-street, Adelphi, W.C., 4.30 p.m. Colonel 
CharlesE. Cassal, “The Adulteration of Food.” 

Meteorological, 25, Great George - street, S.W., 
7.80 p.ra. Professor H. H. Turner, “ What can we 
Learn from Rainfall Records?” 

Microscopical, 20, Hanover - square, W., 8 p.m. 

I. Dr. Ralph Vincent, “ The Morphology of the 
Organisms concerned in the Production of Acute 
Intestinal Toxaemia in Infants.” 2. Mt. F. W. 
Watson Baker, “Anomalies in Objective Screw 
Threads.” 3. Mr. E. M, Nelson, (ft) “ Some New 
Objectives and Eye-pieces by R. Winkel, of 
Gbttingen”; (b) “An Objective Mount with an 
Iris”; (c) “ The Variable Microscope.” 4. Seilor 
Domingo Orueta, “Apparatus for Microphoto- 
graphy with the Aficroscope standing in any 
Position, especially in Inclined Position.” 

Thursday, March ic...royal SOCIETY OF ARTS, 
John-street, Adelphi, W.O., 4.80 p.nn (Indian 
Section.) Mr. Claude H. A. Hill, “Education in 
India.” 

National Life-Boat Institution, at the United Servi(.ie 
Institution, Whitehall, B.W., 8,30 p.m. Annual 
General Meeting. 

Royal, Burlington House, W„ 4.80 p.m, 

Anti<iuario8, Burlington ItouHO, W., 8.80 p.m, 

Linnean, Burlington House, W., 8 p,m. 1, Mr. E. 
S. Adamson, “ An Ecological Htudy of a Cambridge¬ 
shire Wood." 2. Mrs. Scott, “ TraquaiHa; an 
Organism from the Carboniferous Rocics.” 8. M iss 
S. M. Baker, “ On the Brown Seaweeds of the Salt 
Marsh.” 

Mechanical Engineers, Storey’s-gate, Westminster, 

. S.W., 8 p.m. Address by the President, Mr. E. B. 
Ellington. 

Chemical, Burlington House, W,, 8.80 p.m, 1. Mr. 

J. Wade, “Apparatus for the Maintenance, c^: 
Constant Pressures above and below the Atmo¬ 
spheric l^essuro': Application to Fractional Distil- 
lation.”'^‘2.« Messrs. W. G. Prescott and S. Smiles, 

“ The Interaction of Aromatic Disulphides with 
Sulphiiric Aoid.** 

Royal Institution, Alhemarie-atreet W., S p.m. 
Professor Arthur Keith, “'Giants and Pygmies,” 

‘ (Lecture I.) 

CameraOlub, 17, Jobn-street, Adelphi, W.O., 8.80 p.m. 
Mr. J, Oi Warburg, “ Selection of Autochromes." 

Historical, 7, South-square, Gray’s Inn, W.C., 5 p.m. 
Mr. H. E. Malden, “The Holding of Cardigan 
Priory by 0iertsey Abbey.” 

Numismatic, 22, Albemarle-sbreet, W., 8.80 p.m. 

: . Mr. F. A; Waters, “The Stamford Find," 

• Philatelic,; 4, Southampton-row, W.C„ e p.m. Mr, 

, 8. Chapman, “ The Early Issues of Mexico.” . 

:^IDAY, M4RQ9k/l7..,Eoyal Institution, Albemarie-street, 
W., 9 Mr. J.-H. Balfour-Browue, “Water- 

• ■ ' Great George-street, S. W„ 8 p.m, 

; Mr. 'Aiwyne Mead,, .“The ? 

■Prolr^i^^bf Water-Gas.” 

SatorLat, MARCit l8;..E<)yal Institution, Albemarie-street, 
Pi'Messot Sir J. J, Thomson,. 

. Matter/* (UatimK) 
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NOTICES. 


NEXT WEEK. 

Monday, March 20th, 8 p.m. (Cantor 
Lecture.) Professor J. A. Fleming, M.A., 
D.Sc., F.B.S., ‘‘Applications of Electric 
Heating.” (Lecture TII.) 

WBDNES33AY, Maiioh ‘22ad, 8 p.m. (Ordinary 
Meeting.) Arthur OharliIis Davis, F.G.B,, 
Assoc.Inst.O.E., “ The Manxxfacture of l^ortland 
Cement.” 


CANTOR LECTURE. 

On Monday' Evening, March Dith, I'rofessor 
J. A. Fleming, M.A., D.Bo., delivered 

the second lecture of his course on Applicdtions 
of Electric Heating.” 

The lectures will be published in the Journal 
during the summer recess. 


“OWEN JONES” PRIZES FOR 
INDUSTRIAL DESIGN. 

Tlie Board of Education have issued a notifi¬ 
cation to the etleot that works submitted for 
the National Competition, and certain other 
works, are to be addressed to the Secretary, 
Board of Education, South Kensington, London, 
S.W. These works include those submitted for 
the “ Owen Jones ” Competition. 


EXAMINATIONS. . 

The number of entries for the Society’s Com¬ 
mercial Examinations, which commence on 
April 8rd, is 87,124. The number of centres at 
which the examinations will be held is ‘459. 


Society of Arts for 1911 early in May next, 
and they therefore invite members of the 
Society to forward to the Secretary on or 
before Saturday, April 1st, the names of such 
men of high distinction as they may think 
worthy of this honour. The medal was struck 
to reward “ distinguished merit in promoting 
Arts, Manufactures, and Commerce,” and has 
been awarded as follows in previous years :— 

In 1864, to Sir Rowland Hill, KC.B., F.B.S. 

In I860, to his Imperial Majesty, Napoleon HI. 

In 1866, to Michael Faraday, D.C.L., F.R.S. 

In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards Sir) Charles 
Wheatstone, F.R.S. 

In 1868, to Mr, (afterwards Sir) Joseph Whit¬ 
worth, LL.D., F.R,S. 

In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For. Memb, R.S., Chevalier 
of the Legion of Honour, etc. 

In 1870, to Vicomte Ferdinand de Lesseps, 
Member of the Institute of France, Hon. G.C.S.I. 

In 1871, to 3kir. (afterwards Sir) Henry Cole, 
K.G.B. 

In 1872, to Mr. (afterwards Sir) Henry Bessemer, 
■F.R.S. 

In 1873, to Michel Eugene OheVreul, For. Memb. 
KS., Member of the Institute of France., 

In 1874, to Mr. (afterwards Sk) G. W. Siemens, 
D.O.L., F.B.S. 

- In 1875, to Michel Chevalier. 

In 1876, to Sir George B. Airy, K.C.B., F.B.S., 
Astronomer Boyal. 

In 1877, to Jean Baptiste Dumas, For. Memb. 
R.S,, Member of the institute of France. 

In 1878, to Sir Wm. G. Armstrong (afterwards 
Lord Armstrong), C.B., D.C.L., F.B.S. 

In 1879, to Sir William Thomson (afterwards 
Lord Kelvin), O.M., LL.D., B.C.L., F.B.S. 

In 1880^ to Jam^ Frescott Joule, LL.B., p.C.L.', 
F,B.S. 


Last year^ there were 83,880 entries from 4B9 
centres. , ; 


T|iE ALBERT 

The Pounoil Will pio<s©ed 
award' ol ilie Albert Medal 


In 1881, to Augpst Wilhelm Hofmann, 

LL.P., FIBB., i^ofessor of Ohemistr;jc in^ ;the:. 
University of . 

^ 'In’1M2|'lb,'Louis Pasteur, Member ■ of ;' 4 he 

MEDAL;- For. Memb. fe:,^ 
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In 1884, to Captain! James Buchanan Bads. 

' In 1885, to Mr. (afterwards Sir) Henry Doulton. 

In 1886, to Samuel Ounliffe Lister (afterwards 
Lord Masham), 

In 1887, to Hbe Majesty Queen Victoria. 

In 1888, to Professor Hermann Louis Helmholtz, 
For. Memb. R.S. 

, In 1889, to John Percy, LL.B., F.R.S. 

^ In 1890, to Br. (afterwards Sir) William Henry 
Perkin, F.R.S. 

In 1891, to Sir Frederick Abel, Bart., G-.O.V.O., 
K.O.B., B.G.L., B.Sc., F.R.S. 

In 1892, to Thomas Alva Edison. 

In 1893, to Sir John Bennet Lawes, Bart., F.R.S., 
and Sir Henry Gilbert, Ph.D., F.R.S. 

In 1894, to Sir Joseph (now Lord) Lister, F.R.S. 
In 1895,to Sir Isaac Lowthian Bell, Bart., F.R.S. 
In 1896, to Professor Bavid Edward Hnghes, 
F.RB. 

In 1897, to George James Symons, F.R.S. 

In 1898, to Professor Robert Wilhelm Bunsen, 
M.B., For. Memb. R.S. 

In 1899, to Sir William Crookes, F.R.S. 

In 1900, to Henry Wilde, F.R.S. 

In 1901, to His Majesty King Edward VII. 

In 1902, to Professor Alexander Graham Bell. 

In 1903, to Sir Charles Augustus Hartley, 
K.G.M.G. 

In 1904, to Walter Crane. 

In 1905, to Lord Rayleigh, O.M., D.O.L., So.D., 
F.B.S. 

In 1906, to Sir Joseph Wilson Swan, M.A., B.So., 

F. B.S. 

Ih 1907, to the Earl of Cromer, G.O.B,, O.M., 

G. 0.M,G., K,C.S.l., O.LE. 

In 1908, to Sir James Bewar, M.A., B.Sc,,LL.B., 
F.R.S. 

•In 1909, to Sir Andrew Noble,'K.G.B., B.Sc., 
B.O,L., F.R.S, 

In 19l0, to Madame Curie. 


A full list of the services for which the medals 
were awarded was given in the last number of the 
^ Jimmal. 


KPURTEENTH ORDINARY MEETING. 

% :^etoesday, March 16th, 1911; The Right 
Horn the Lord Mayor of London (Sir Thomas 
Yezey Stroiig), in the chair. ' . 

. The following candidates were proposed for 
^ election as members of the Society:— 

!feles, Ernest Ed^rd, MJ.E.E., Foyers, Loch- 
. yess, Scotland. 

; Ohwtiaan Eydius, LL.B., Sourabaya, Java? 

y^e^erlands East Indiesw 

W. W.^: B-istrict. Jl^ostmaster, '.Ohengtu, 

na*' /' 

s, St, Cloud, 
i, tJniverslty of 



The following candidates were balloted for 
‘ and duly elected members of the Society :— 
Curtis, Miss Gertrude M., 5, Victoria-street, S.W. 
Hayward, Johnson, Tuesley Lane Cottage, Godai¬ 
ming, Surrey. 

Hebdon, William, 56, Tresillian-road, St. John’s, 
S.E. 

Johnston, Edward Hamilton, I.O.S., Terlings, 
Harlow, Essex. 

Willott, Frederic John, The Aluminium Corpora¬ 
tion, Limited, Wallsend-on-Tyne, 

The paper read was — 

THE ADULTERATION OF FOOD, 

By 0H.UtLBS E, CiSSAD. 

The subject dealt with in this paper is one of 
very wide scope, and is siirroiinded by many 
difficulties—scientific, legal, commercial and 
social. Its aspects are many and various, its 
subsidiary ramifications are widely extended ■ 
and often highly complicated, and it ‘is im¬ 
possible, within the narrow limits of a single 
paper or lecture, to do move than sketch out its 
main features in a manner that will enable the 
general public to appreciate their significance • 
and relative importance. 

Young and old, riclv and poor, in all so-called 
civilised communities, are afieoted by the exist¬ 
ence of the food-adulteration evil, and, in this 
country—which, among the nations called 
civilised, was at one time the pioneer in intro¬ 
ducing preventive and repressive legislation, 
but which has failed to - maintain its past 
leading.position—the state of things to-day is 
such that the formation of a National Society 
for the Prevention of Adulteration—the Society 
I am representing here—^is not only more than 
justified, but is absolutely necessary in order 
that the people may be educated, and that, in 
consequence, the strong public feeling, without 
the existence of which effective reform cannot be 
brought about, may be created. 

The history of adulteration presents many 
features of considerable intei^est, and X am, 
almost tempted to plunge into the annals of 
an inglorious past, and to put forward a few of 
the startling instances of abominable fraud 
which are to be found in that history. Experi¬ 
ence, however, has taught me that when a lecturer 
on this subject follows that course He runs the 
risk of being misunderstood unless he, takes 
, the niost, elaborate precautions ani makes it 
perfectly olefe that th® instances of villainy 
which he naentloils belong to a past age, or are 
more or le^’ Jfhal* Without those special 
precautions in of,elaborate explanation 
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lie is liable to be made responsible for stating 
that eohee is largely composed of baked horses’ 
livers, that bread is commonly prepared from 
putrid and rotten ” materials, that moist sugar 
is heavily adulterated with sand, and so forth. 
Moreover there are certain persons who wilfully 
misinterpret the remarks made, and who put 
them forward, without their context, with the. 
object of making it appear that the advocates 
of the introduction of more stringent measures 
for the prevention of adulteration do not know 
what they are talking about, and that all their 
statements are exaggerated and unworthy of 
attention. To those who may be interested in 
the historical branch of the subject, a perusal 
of^Part I, of Mr. Wynter Blyth’s valuable work 
on Poods* may be recommended. For my 
present purpose a few brief (|uotatious from 
that book will be sufficient:— 

‘ ^ Before adulteration commences, commerce must 
develop. In primitive states of society, there may 
be knavish tricks, ignorant bartering, substitution 
of bad for good, falseness and meanness of all kinds, 
hut no systematic sophistication is possible. Again, 
in the semi-pastoral state ... in which the food 
of a family is raised from the soil on which they 
dwell . . . oommoroial fratids arc unknown or un¬ 
developed.” 

There are several notices of anoiont sophistica- 
ticija practised by the Creek and Boman traders; 
but it Is from the Middle Ages that the most copious 
and interesting materials for a history of adultera¬ 
tion are obtained —& pa^e of history but little 
explored, yet abounding with curious facts more 
•or less illustrative of the manners of the times. 
The mixing or, rather, alloying of gold and 
silver with the baser metals may be justly con¬ 
sidered as being of the nature of adulteration, and 
has prevailed contemporaneously with the art of 
coinage. The well-worn tale of the detection of 
the base metal in the crown of Hiero by 
Archimedes, some two and a half centuries 
before Ohrist, may be accepted as probably the 
^trliest instance of the scientific detection 
of ibdulteration. The process used by the philo¬ 
sopher of Syra^ouae when thus discharging the 
duties of a public analyst (the determination of 
specific gravity) is quantitative as well as qualita¬ 
tive, and, though purely physical, is used daily by 
all engaged in practical chemistry. Pliny, among 
other matters, alludes to the frauds practised by 
bakers, for they added to the bread a white earth, 
soft to the touch and sweet to the taste. . . . The 
adulteration of wine in Athens necessitated the 
appointment of a special inspector, whose duty it 
was to detect and stop these practices. Greek 
history has handed down the name of one Oanthare, 
who excelled in ingenious mixtures, and knew how 
to impart the fiavoms of age and maturity to new 

* B'bods; tbeir Composition and Analysis,*' By A* W;ynter 
Ihytb. Fourth edition. 1896. 


wines. His ingenuity was such that it was com¬ 
memorated in the proverb: ‘ Artificial as Oanthare.’ 
In Borne, also, wine was much tampered with; even 
the rich, according to Pliny, could not obtain the 
natural wines of Ealerno, for they were adulterated 
in the cellars, and certain wines from Gaul had an 
artificial colour given to them by means of aloes 
and other drugs. ...” 

“ In our own country, and in Europe generally, 
from the eleventh century onwards, the bakers, the 
brewers, the ‘pepperers,’ and the vintners, were 
most frequently accused of corrupt practices. ... In 
England the trades of the druggist and the grocer 
were combined. Drugs and groceries were sold in 
the same shop, and they were under the same regu¬ 
lations until 1617, when the apothecaries separated 
themselves from the grocers. Very soon after they - 
had become a distinct body, they began to complain 
of the frauds and artifices of the grocers. ...” 

The punishments inflicted for the crime of 
adulteration in past times, in those cases where, 
with the limited means then available, it was 
possible to prove the commission of an offence, 
or, at any rate to prove this to the satisfaction 
of the authorities, did not err, as a rule, in the 
direction of leniency as is very generally the 
ease in this country at the present day. It has 
been suggested that the infliction of some .of 
these punishments might, with advantage, be 
revived, and I am not sure that as regards 
certain persons the re-establishment of those 
punishments might not be beneficial to them 
and to the community, Mr. Wynter Blyth 
cites some cuvions examples:— 

“ Alan de Lyndseye, baker, was sentenced to the 
pillory because he had been convicted of baking 
pain deniayn that was found to be of bad dough 
within and good dough without, and because such 
falsity redounds much to the deception of the , 
people who buy such bread.” 

This person got into, trouble again shortly 
afterwards—a not uncommon occurrence with 
adulterators—for we read that:— 

“Alan de Lyndseye, baker, .and Thomas de 
Patimere, baker, were taken and brought before 
the Mayor and Aldermen and sentenced to the 
pillory for selling bread made of false, putrid, and 
rotten materials, through which who bought bread 
were deceived and might be killed, 

“It is recorded that in certain cities Hheoflender 
was taken roundi the town in the cart in which the ^ 
'refuse of the place had been collected,’ and.that 
‘ to this degradation waS often added corporal 
chastisement.* In I^ris, in 16^, a baker con¬ 


victed of -‘false bread’ was condemned by the , 
court Ho be taken from the Ohatelet pnson 
cross .before the des Crnnm^ 
to the, 

places-in Paris, “in'his shirt,.havh?g 
feet bate* 
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6 ach of the places enumerated he was to make 
amende honorahlet and ask mercy and pardon of 
God, the king, and of justice for his fault/ 

“ In Germany, during the Middle Ages, it appears 
that ‘those who adulterated foods or drinks . . . 
were punished severely, with painful and dis¬ 
honouring penalties, such as public exposure of 
the fraud and whipping at the gate.’ ... In the 
fifteenth century, ‘ in some places the delinquent 
was put in a basket at the end of a long pole and 
ducked in a muddy pool.’ ‘ In 1435, the taverner 
Christian Corper and his wife were put on a cask 
in which he had sold false wine, and then exposed 
in the pillory. The punishment was adjudged 
because they had roasted pears, and put them 
into new sour wine, in order to sweeten the wine. 
Some pears were hung round their necks like unto 
a paternoster.’ ” 

Owing to the inadequate means available for 
the detection of adulteration up to compara¬ 
tively very recent times, the few records of 
detected offences which have come down to us 
cannot be regarded as in any way representing 
the extent to which adulteration of all kinds 
was practised in the past. It is only during the 
last fifty years that the existence of this 
monstrous evil has attracted the serious atten-. 
tion of the Governments of civilised countries. 
The first general Act passed in this country was 
the Act of 1860. Before that date “ individual 
articles, such as tea^ cofiee, chicory, beer, and 
wine, were legislated for by special statutes, 
the object of which was, for the most part, 
to prevent the defrauding of the revenue—^the 
health of the purchaser, and the injury done 
to him, being somewhat less considered, 
although not lost sight of.” In 1850 Mr. 
Wakley, the then editor of the Lancet, estab- 
,, lished an “ Analytical Sanitary Commission,” 
under the direction of the, late Dr. Hassall, 
and, in the first number of the Lancet for 1851, 
the Commission’s preliminary report appeared. 
In 1855 Dr. HassaH collected the articles which 


Amendment Act of 1879, and the subsequent 
Sale of Food and Drugs and Margarine Acts of 
1887,1899 and 1907, form the existing law. 

The state of things existing when the Lancet 
Commission was carrying out the investigations 
referred to—a state of things which must have 
been at least as bad before the establishment 
.of the Commission, and which undoubtedly 
continued to be almost, if not quite, as bad 
for several years after the publication of the 
Commission’s reports—can best be appreciated 
by a study of the articles which appeared in 
the Lancet from 1851 to 1854, or of Dr. Hassall’s 
book. It is only needful to observe here that 
while many forms of adulteration detected at 
that time have now disappeared, owing to the 
repressive and deterrent effects of our existing 
laws—such as they are—laxity and inadequacy 
of administration and the ineffectiveness of 
the law in certain directions, lead to the 
reappearance of some of these older forms 
of adulteration and encourage the perpetration 
of new forms of crime even more objectionable, 
and, in some oases, more dangerous, inasmuch 
as they are more insidious, more scientifio, 
and far more difficult to detect. Although many 
of the grosser foims of adulteration detected 
in past years are now no longer practised, new' 
forms of sophistication are constantly being 
introduced—very gexxerally under the guise of 
alleged scientifio improvements,” or with thti 
shallow excuse that what has been done has 
been rendered necessary in order to meet ** a 
public demand," or the requiretnents of “the 
public taste.” The aMterator ye have always 
with you, and experience leads to the conclusion 
that the morality of deliberate criminals m, 
the matter of adulteration cannot be held 
exhibit any real or substantial ituprovei^ent in 
our, day. To some extent and in some direc¬ 
tions they may have been dragooned into virtue. 


; had been published in the La/ncet into a volume 
/ ^titled 7 Food and Its Adulterations,” and, as 
a direct result of the campaign initiated by 
^ Mr. Wakley and Dr. Hassall, a Parliamentary 
Select Coihmittee was appointed to consider 
the whole question in 1855. Upon the report 
*■', of this Committee the first General Adulteration, 
r ^ Aet was drafted and became law in 1860. A 
Act was passed in 1872*; but,, as these 


or into an assumption ^of virtue, but daily 
evidence clearly indicates that the evil desire to 
obtain illegitimate gains without regard for 
their neighbours’ rights, interests, health, or 
even life, is still existent in their sordid souls. 
■unchanged and undiminished. As affording 
incontrovertible proof of what I now say, Ij may 
direct attention, to the records of cases of 
prosecution under the Food and Drugs Acts. 


. not found to work satisfactorily^ and 

reason and other reasons they were 
; n^esffefMve, anofeer Select Oommit'tee was 
i appoW^ m The report of the Com- 
facing of tite Sale of Food 

I ^Moh; with the' 


which have been published every month in the 
British Food'Jcnrnad since the commencement 
of the' year 1899 un|il the present time.' Taken 
as a whole these records constitute what cap 
only be regardei^ as a crushing indictment— 
especially in vlbw of; the fact that practically all 
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the eases in question have been recorded because 
they contain some special point — or some 
special points—of interest, and represent only a 
fraction of all the cases heard during the past 
decade. Assuming the legality of the infliction, 
during that period, of the ancient punishment 
previously referred to, which consisted in 
hanging specimens of the adulterated or defec- 
! tive article round the necks of the condemned 
delinquents, and in exposing those individuals— 
after a ride round the town in the dust-cart, and 
prior to the “ castigation at the gate ’’—in some 
public place such as Trafalgar-square, or the 
front of the Royal Exchange, what an edifying 
spectacle might have been provided for the 
populace. The necklaces which might have 
been prepared for the purposes of such an 
exhibition would have been interesting and 
very varied in their characters. Bottles of milk 
containing added water, of milk denuded of fat, 
of milk containing boric acid or formaldehyde 
rolls of “ butter ” largely or mainly composed 
of foreign fat or loaded with an excess of 
water, or containing an excess of boric acid 
“preservative”; wedges of “cheese” made 
up with foreign fat or containing next door 
to no fat at all; pots of “ cream ” dosed with 
boric acid; blocks of margarine containing 
paraffin ” ; bladders or kegs of “ lard ” 
contaii]&f generous proportions of beef stearin, 
cotton-seed oil, or cocoa-nut. fat; packets of 
“coflee ” largely or mainly consisting of chicory; 
tins of “ delicacies,” such as potted meats and 
fish, prepared from highly questionable raw 
materials and duly embalmed by liberal doses 
of boric acid; bags of meat found to be 
diseased and unfit and dangerous for human 
food; fragments of fish, flesh, and fowl, on the 
verge of putridity, and plentifully sprinkled 
.. with boric acid powder for the purpose of 
iSii^l^'the signs of decomposition; flasks of 
“ devoid of spirit distilled from wine ; 


admixture with a given article of some substance- 
foreign to that article, or the addition to that 
article of some substance naturally present in 
it, so that‘the resulting mixture contains an 
excess of the constituent in question—as in the 
cases of the addition of water to milli or butter. 
But it has become convenient, and, in fact, 
necessary, to give a more extended meaning to 
the term “adulteration.” Under the existing 
law, an article which exhibits, on analysis, a 
substantial deficiency in an important con¬ 
stituent—such as a liquid sold as “ milk ” which 
is found to contain less than B per cent, of fat 
—^must be classed as “ adulterated.” An article 
which, in its natural state, normally contains an 
impurity, the presence of which is due to the 
conditions of production or collection, becomes. 
“ adulterated” if the amount of that impurity 
is found to be substantially in excess of a 
particular limit—as in the case of the presence 
of sandy matter in pepper. Again, owing to 
the variations in the compositions of natural 
products, it is not always possible to draw 'a 
rigid line of demarcation between the genuine 
and the adulterated article. There is a border¬ 
land of varying extent in different cases, and the 
operation of definitely placing a given article 
on one side of that borderlsind or on the other 
is often a matter of extreme difliculty. One- 
result of this is that in regard to all natural 
products the most lenient limits and standards 
must be adopted in order that no injustice 
may be done to the manufacturer, producer,, 
or vendor, in the administration of the Acts of 
Parliament, which are, in reality, criminal 
Acts. In this country there exist, as yet, 
practically no definitions having the force of 
, law as to what is to be held to constitute 
“ adulteration ” in the cases of a great many 
articles, ' Each case brought before the courts 
has to be fought out on its merits, and convic¬ 
tion, or dismissal of the charge made, must 


jars of potato-spirit whisky; bottles of lime depend on the evidence adduced and on the 

juice, lemon juice, “ cordials,” and non-alcoholic effect produced by that evidence on the mind 

drinks plentifully dosed with salicylic acid; of the adjudicator. In sqme countries, notably 

and tins or bottles of preserved peas, beans,- in the United States^ and in one or two of our 
and spinach well “ greened ” by the addition Of Colonies, the authorities have gone a long 

sulphate of copper, The list is far from being way ahead pf, us in this matter. In the 


exhausted, but it seems unnecessary to go United States the accepted view has been 
.Th© indictment is a long one, and it formulated thus:— ‘ 

is mi^h more than sufficient to prove the case, . Except in cases, a food in general is 

Me Wm “ Adulteration ’"in the ordinary' or, ^ ^nltoted if anythin® has, , 

now .pnseessea » Dif®nn3|f wlaoh .in . 


mixed it ‘^0 ’■ rpduoe or Ipvrer its^ ' 

hiferiprar,qhaap©V,'j& 
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or in part of a diseased, decomposed, or putrid 
animal or vegetable substance; or if by colouring, 
coating, or otherwise it is made to appear of greater 
value than it really is; or if it contains any added 
poisonous or injurious ingredient.” * 

' This definition is fairly satisfactory so far as 
it goes, but it is insufficient in extension. The 
main principle on which our Sale of Food and 
Drugs Act of 1875 is based should he included 
in it, namely, that under any circumstances an 
article shall be deemed to be adulterated if it 
can be proved that that article is not of “ the 
nature, suhstance, and quality” demanded by 
the purchaser, or if it is not of “ the nature, 
substance, and quality” which the purchaser 
is to be presumed to have expected. 

In Great Britain and Ireland the administra¬ 
tion of the Food Adulteration Acts is in the 
hands of the local authorities—the borough and 
city councils and the county councils. Under 
the provisions of these Acts the local authorities 
are not only empowered, but are required to 
appoint persons of knowledge, skill and experi¬ 
ence as public analysts, whose duty it is, in 
consideration of such remuneration as may be 
agreed upon, to analyse samples of foods and 
drugs submitted to them by inspectors specially 
appointed under the Acts to take samples of 
articles exposed for sale, or submitted by private 
purchasers who. have complied witli certain 
conditions laid down m the Act of 1875, Within 
a specified time the public analysts are required 
to issue certificates showing the conclusions at 
which they have arrived in regard to the nature 
of the samples submitted to them. Up to the 
present the onus of advising the local authorities 
as to whether a given sample is, or is not, 
adulterated has rested entirely on the shoulders 
of the public analysts, and this ought not to be. 
It was, and it is, the duty of the Government 
for the time being to carry out, and to bear the 
expense of carrying out, the necessary investiga- 
, , tions; and, on the results of those investigations, 
to lay down directions and regulations for the 
proper and effective administration of the Acts. 
It is satisfactory to be kble to say that the truth 
of this principle has, at length, been recognised. 
“ Within the last few years a new department 
has been established at the Local Government 
j Department of the Inspector of 

. -Focds—uiider the able direction of Dr. G. B. 
Buchanan. This department has already done 
great deal of^excellerit work, and it maybe 
f;' confidently expected that it will do a great deal 
g iBore. UiadorfetlBtately Arrangements do not yet 

a Leacli. 

terfet jm:, 


appear to have been made—in so far as the 
Food and Drugs Acts are concerned—whereby 
the recommendations made by the. department 
may be given the force of law\ 

The Board of Agriculture and Fisheries now 
possesses powers to make regulations and to lay 
down limits and standards in regard to certain 
articles of food such as milk, cream, butter and 
cheese, and has exercised those powers wuth 
respect to milk, to separated and skimmed milk, 
to butter; and also with respect to so-called 
“ milk-blended butter ” in so far as the allowable 
percentage of water is concerned; but the Board 
has recently declined to accede to requests, put 
forward by various borough councils, to the effect 
that the Board should lay' down standards and 
limits for fat, water, and other constituents for 
the different kinds of cheese sold in this country. 

The solution of the difficulty of deciding 
what is and what is not to be regarded as 
constituting “ adulteration ” is, I think, the 
establishment of a properly-constituted Court 
of Reference—as recommended by the Pood 
Products’ Adulteration Committee of the House 
of Commons in 1B96—which would act in con¬ 
cert with the Foods Department of the Local 
Government Board, jmd with the Board of 
Agriculture should necessity arise. In reporting 
on this matter the Clommittee of the House 
of Commons made tlie folio whig statements, 
• infet ' alia - 

“Your committoo think that the question of 
the practicability and expediency of fixing food, 
standards should receive the consideration of a 
specially constituted scientific body familiar with 
questions of analysis and the chemistry of food, 
and they recommend that such a body should be 
established ... The Court of Reference constituted 
on the lines indicated should be empowered to 
make such orders as they think proper respeoMng 
standards of the quality and purity of food, and 
such orders should, when confirmed by a Secretary 
of State, have the force of law. It appears to your 
committee preferable to fix standards in this way 
than by means of an Act of Parliament. The 
former course would more readily admit of the 
alteration of a standard if for any reason suoh a 
proceeding were found desirable ... The proposed 
Court of Reference should be entrusted with the 
duty of collecting and communicating to public 
analysts and others information as to new and 
unrecognised forms of adulteration, and also of 
examining and pronouncing upon new methods 
of analysis.” 

I concur in, these views. In fact I may now 
say that the evidence upon which the portion 
of the Committee’s Report relating to the 
establishment of a Court of Reference ,Was^ 
founded, although not actually given befOfJJe the 
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Committee by myself, was put forward mainly 
at my instance. It is not to the public interest 
that scientific officials who have to carry out 
such duties as those of a public analyst should 
have the heavy responsibility of deciding what 
is and what is not to be regarded as constituting 
“ adulteration ” thrown upon them. It is not 
fair and it is not reasonable that individual 
public analysts should be compelled to carry 
out lengthy and expensive scientific researches 
—which they have neither the time nor the 
means to carry out—and that they should find 
themselves repeatedly compelled to do this 
simply because successive Oovernmentn have 
shirked their responsibility and have not ta!ken 
the necessary steps to have these matters 
studied at the Government expense. Under 
existing conditions the public analyst is placed 
in a very false and a very difficult position. He 
may have issued a certificate—based upon what 
knowledge he may have been able to gain in 
regard to the article dealt with—the terms of 
which indicate to his authority that an offence 
has been committed. He has to defend that 
certificate in a Court of Law—probably in the 
face of powerful opposition, and of a defence, 
in the preparation of which no expense has 
been spared. He is frequently subjected to an 
insulting cross-examination—in the course of 
which his good faith and his professional 
capacity are generally called in question—and 
he has to prove his case to the satisfaction of 
the presiding legal luminary who, while no 
doubt learned in the law, cannot always be 
expected to be learned in anything else. In 
the absence of legal standards and limits and of 
accredited technical advisers to the Bench, 
cases involving most difficult and recondite 
scientific points are sandwiched between cases 
of assault and petty larceny^ and have, xmder 
our present system, to be threshed out in 
police-courts at great expense both of time and 
money; and, unless he possesses some sort of 
scientific knowledge, the unhappy magistrate is 
compelled to rake up from a dim and distant 
past the shadowy recollections of his school 
chemistry, and to struggle with little arithmeti¬ 
cal problems which it is not always fair to 
expect him to deal with. Recent striking 
examples of our cufnbrous and unsatisfactory 
course of procedure are afforded by the Court 
fights over boric acid in cream, cornflour ” 
consisting of rice starch, silent spirit in brandy 
and whisky, and cocoa shell in cocoa, some 
of which have led to the appeamnce of,, the 
,_;^ewspaper, 'is 


“What is Whisky?” “What is Cocoa?”— 
questions which, in spite of all the trouble and 
expenditm’e involved in considering them, have 
not as yet been settled by any finally binding 
decisions, or by any authoritative pronounce¬ 
ments from a Governmental source. 

The more common forms of food adulteration 
which come before the Public Analyst at the 
present day may be briefly mentioned here. 
Milk: —(1) The addition of water, (2) The ab¬ 
straction of fat (a) directly by surface skimming, 
leaving the liquid known as “ skimmed milk,” or 
(6) by the use of a centrifugal separator, whereby 
practically the whole of the fat can be removed, 
leaving the liquid known as “ separated milk ” ; 
or (c) indirectly by the admixture of separated 
milk with whole milk. (2) The addition of 
water and the abstraction of fat. (8) The 
addition of “ preservative ” chemicals or drugs, 
such as boric acid and borax or mixtures of 
these two substances, or the solution of 
formaldehyde, known as “Formalin”—a most 
powerful and dangerous substance—or some 
other chemicals. (4) The addition of colouring 
matters, many of those now used being of coal- 
tar origin;—a proceeding which serves the 
purposes of fraud by giving a false appearance 
of richness to the milk and by deluding the 
purchaser accordiugly. (5) The production of 
deficiencies in the normal constituents of milk 
by the improper feeding or the improper man¬ 
agement of cows, whereby milk having the same 
composition as milk directly adulterated with 
water or directly deprived of a portion of the 
fat, may be yielded. This proceediog may 
justly be regarded as “ adulteration at the other 
end of the cow' ” and should be looked upon 
and treated as an ofience. 

BuUer.—(l) The admixture, of “ foreign fat,” 
that is, the admixlure with genuine butter of a 
fat or fats not having the composition and 
characters of butter fat. This is generally 
accomplished by mixing “ margarine ”—a sub¬ 
stance prepared in imitation of butter from the 
fat of cattle-“With the butter. Cocoa-nut oil is 
now largely used for the adulteration of butter, 
and is very generally used in conjunction with 
animal fat. (2) The incorporation of an excess 
of water with butter. (8) The addition of 
“ preservative ” chemicals, generally boric acid 
or borax, or mixtures of the two. 

Cream.—(1) The addiMon of preservative 
chemicals, generally boric acid preparations.,* 
(2) The use dE eert^ preparations for the ^ur- 
sk appearance tq > cream 
^ siiei^te of lirqe fj. This^ 


pose of^giving'a thi< 
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liowever, is at present a rare occurrence. Cream 
is now largely prescribed by medical* men for 


children and invalids. ' 

Cheese. —(1) Deficiency in fat owing to the 
use of separated milk or skimmed milk in the 
manufacture, the deficiency not being permis¬ 
sible if the article is not sold as “ separated-milk- 
cheese ” or “ sldmmed-milk cheese.” (2) The 
presence of foreign fat—fat other than milk 
fat, the cheese having been made from sepa¬ 
rated milk and animal fat. (3) Excess of water. 
(4) In the ease of certain cheeses sold as 
gorgonzola ” the attachment of artificial 
rinds composed of barytes and tallow. 

Lard. —(1) Presence of water. (2) Addition 
of beef or mutton stearin. (3) Addition of 
cotton-seed oil. (4) Addition of vegetable fats, 
such as cocoa-nut oil or jialm-nut oil, or substi¬ 
tution of these for genuine lard. (5) Addition 
< 0 ^ paraffin wax and “ soft paraffin.” 

Tea. —(1) Presence of exhausted and redried 
tea leaves. (2) Presence of leaves foreign to 
tea. Although it is possible that these forms 
of adulteration are still practised, the number 
of samples of tea taken under the Acts is com¬ 
paratively so small that no definite conclusions 
are possible. No cases have been recorded for 
several years. 

Coffee .—The addition of chicory or other 
roasted foreign vegetable substances. 

I Cocoa. —(1) The addition of starch foreign to 

cocoa—such as sago-starch, potato-starch, and 
^owrootj the mixture being sold as “ cocoa.” 
(2) The addition of sugar. (3) The addition of 
the powdered shell of‘the cocoa-bean. 

Chocolate. —(1) The use of cocoa containing 
cocoa-shell, or the substitution of cocoa-shell 
for cocoa in the manufacture of the article. 
^ (2) The addition of foreign starches. (3) The 

'. addition of foreign fats, 

^ Brandy .The substitution of coloured 
and ^flavoured silent spirit, or the adulteration 
. of genuine brandy with silent spirit—in other 
words, with “plain” alcohol produced from any 
raw noafeerial from which it can be obtained by 
( chen^esd processes. (2) The addition of water. 
: , Itum.^{l) Adulteration with 

j '^ent* spirit or ’ s^^ of coloured and 

/ '«lj|avQured silent spirit for the genuine article. 

The‘addition of water. 


f Baco^y Mam^ Fish .—-The * addition 

;|)repar^O^ oi'bdrib acid. 

The 



^peas, beans and 
of copper 


for the purpose of imparting an artificial green 
colour to the articles. 

Vinegar. —(1) The addition of water. (2) Tlie 
addition of mineral acids. (3) The substitution 
of coloured solutions of “ wood acid ” for malt 
vinegar. 

Musta/rd,—(l) The addition of wheat Hour 
and turmeric powder. (2) The abstraction of 
mustard oil. 

Pejjjper. —(1) The presence of an undue amount 
of sandy matter. (2) The addition of rice flour 
or rice starch or other foreign starch. (3) The 
addition of ground woody material, sucli as 
ground olive stones. 

Lemon Juices Lime Juice and Non-Alcoholic 
Drinks. — The addition of salicylic acid—a 
powerful and dangerous drug—for “ preserving ” 
purposes. 

Beer. —(1) The addition of water. (2) The 
addition of saccharin, (3) Contamination with 
arsenic. In bottled beers, the addition of 
salicylic acid. 

Wine. —(1) The addition of water. (2) The 
addition of salicylic acid. (3) Tho addition of 
sulphurous acid or compounds thereof. (4) The 
use of coal-tar dyes or other forms of * artificial 
colouring matter. 

Confectionery. —(1) The addition bf paraffin 
.wax. (2) The use of ferruginous earths for 
colouring. (8) The use of coal-tar dyes for 
colouring. Many of these dyes are known to be 
poisonous, while as to others little or nothing is 
known in regard to their possible effects on the 
consumer. 

Tinned Foods. — (1) Contamination by tin 
and lead. (2) Unwholesome or partly decom- 
’posed condition. 

Jams and Preserves. —(1) The use of starch- 
glucose instead of cane or beet sugar. (2) The 
substitution, in whole or in part, of one fruit 
for another. (3) The addition of salicylic acid. 

Bice and RarZey.—Coating the grains with 
powdered talc (“ French chalk ”). 

The foregoing statement is only to be regarded 
as a sketch. It would be wearisome to enter 
into further details in this direction, but some 
observations bn certain points are desirable. 

The addition df chemical “ preservatives ” to 
articles of food is a most objectionable, practice, 
which has enormously increased of late years. 
The substances used consist principally of boric 
‘ acid, borax, 'an,d mixtures of these two sUb* 
stobes;, salicylic acid, formaldehyde, and 
sulphurous, acid and sulphites. The ad4iteiA 
of these dfcugi to/fo;ods in any q^uantilies; how* 
^ evessmai, is a^olutdy indefensible', 
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nijury—particularly to those who are specially 
susceptible to the action of these substances, 
or whose digestive and excretory organs are in 
uuy way impaired—^musb and does result. It 
must be borne in mind that these substances 
are added to a great number of foods, and that 
the contention of some defenders of the practice 
that a single small dose of boric acid pr salicylic 
acid is harmless to healthy persons is beside 
the mark. Boric acid, for instance, is exten¬ 
sively used in all sorts of food. As already 
indicated, it is to be found in butter, cream, 
meat (including bacon and ham), fish, poultry, 
preserved meat and fish foods, and other articles, 
so that it is quite possible that in the course of 
a single day a consumer of these articles may 
take in a heavy dose of the drug. 

Boric acid and compounds of boric acid and 
salicylic acid are drugs. Formaldehyde and 
sulphurous acid and sulphites are poisons. 
They are not foods in any sense. They are not 
natural constituents of milk, of butter, or of 
oream or meat, or of any other foods; 

Boric acid and compounds of boric acid, 
salicylic acid, formaldehyde, and sulphurous 
■acid, are added to foods for the purpose of 
arresting the progress of decomposition for a 
tinde, and, particularly as regards boric acid, for 
ijhe purpbse of masking or hiding the evidences 
of commencing or progressing decomposition. 
By the use of these preservatives it is possible 
to make a food in which decomposition has 
proceeded up to a certain point appear fresh to 
the ordinary observer, when it is, in reality, 
not fresh; and a vendor may thus be able to 

palm off” stale or turning foods as fresh and 
wholesome foods. 

The use of chemical preservatives is not 
necessary “ for the production or preparation of 
foods as articles of commerce.'’ Proper prepara¬ 
tion, refrigeration properly applied, and cold 
storage are the methods which should be 
adopted for the preservation of foods for such 
periods as may be regarded as legitimate. 

The practice of adding drugs or chemicals to 
foods is adopted by certain manufacturers and 
vendors largely for the purpose of avoiding the 


course, preservation, or ajpparent preservation, 
is obtainable for a longer time than when such 
drugs are not used. The keeping of articles of 
food for lengthy periods before use by en¬ 
deavouring to prolong their “lives” beyond 
the natural limits with the aid of drugs is 
highly objectionable, and is necessarily alwa^'s 
attended with danger to the consumer owing 
to the possible and, in fact, probable develop¬ 
ment and production of poisonous substances 
of a virulent character in the food by lengthy 
keeping. 

On scientific, and particularly on chemical, 
grounds, and quite apart from the medical 
aspects of the subject, the presence of chemical 
preservatives in foods, in amounts sufficient to 
exert their specific “ preservative ” or “ antifer- 
mentative ” action on such foods, must, of 
necessity, interfere detrimentally with the pro¬ 
cesses of natural digestion of such foods, and, 
in so far as the “preservative” or “ antifer- 
mentative ” effects can be exerted by the drug 
present, so far are the chemical processes of 
digestion inhibited, retarded, or otherwise 
injuriously affected. 

The adulteration of preserved green vegetables 
—such as peas, French beans and spinach—with 
sulphate of copper is a particularly abominable 
practice. The salts of copper are vitulent 
poisons and many persons are specially sxis- 
ceptible to their effects. It is extraordinary 
that there are people to be found—some of 
whom ought to. know better, and some of whom 
must know better^who endeavour to excuse 
this proceeding. It is commonly contended on 
behalf of the defence in oases of prosecution for 
the offence in question, as well as in cases of 
prosecution for the admixture pf chemical pre¬ 
servatives with articles of food, that there is nbt 
adequate evidence to show that consumers have 
suffered definite injury to health by the inges¬ 
tion of the “ doctored ” products. Without the 
actual exhibition of “ awful examples ” in court 
it is, of course, extremely difficult to prove 
injury of this kind by the production of specific 
cases. Surely the introduction into a food of some 
substance the physiological effects of which— 


expense attaching to the provision df j. roper apart from its effect on the food itself—^may* in 
appliances and of adequate assistance to ensure the opinion of k)me few people, be doubtful, is 
cleanliness and reasonable preservation vdthqut bad enough, but when we come tO tb© hitro-. 


the admixture of such , drugs and chemicals, ductioi 
To allow the use oi the latter is to enoours<ge ' that tl 
the employment of dirty and dangetotife, vfili 
method#. ^ 


duction of Imo^ poisons into food the , fact 
that there arei^ sctoa, persons to* be fotin4 '^s«^ 
prao^ce ;is- 
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X^eas containing sulphate of copper, have come 
under my personal observation during the past 
few years. Another statement commonly made 
on behalf of the defence in cases of suIxDhate of 
copper adulteration is that the copper salt is 
added for the purpose of ‘‘preserving” the 
natural colour of the vegetable. As a piece of 
barefaced impudence this statement is certainly 
worthy of admiration. As a matter of fact the 
colour obtained is not the “ preserved ” colour 
of the vegetable, but is a false colour due to the 
jjresenee pf the copper salt and is the colour of 
a compound of cojDper. 

I have no intention of entering at length into 
the great beer question. It will, I think, be 
sufficient to point out that the innocent “ man 
in the street” is still under the errroneous 
impression that when he buys beer he is neces¬ 
sarily buying a liquid prepared from barley-malt, 
hops, and w’^ater. The beers produced by some 
brewers still conform to this requirement, but 
the permission given by a paternal Government 
to introduce, what is known as the “ free mash- 
tun” has resulted in the use of enormous 
quantities of sugars and of “ substitxxtes ” for 
barley-malt—a course of procedure which is 
stated by some of the representatives of the 
brewing industry and by some of their dis¬ 
tinguished scientific advisers to have resirlted 
in great advantage to the public. One of the 
advantages conferred on the imblic by the 
“ freedom ” alluded to was the extensive out¬ 
break of arsenical poisoning which occurred a 
few years ago, mainly in the North of England 
ar^d in the Midlands. Starch-glucose' is a 
saccharine substance obtained by the action 
of sulphuric acid on any starchy material; 
the mineral known as p'Jrrites—which con¬ 
tains arsenic—is used as a source of sulphur 
in the manufacture of sulphuric acid. If the 
sulphurio acid is not properly purified it is 
liable to contain substantial proportions of 
arsenic; arsenical starch-glucose, prepared by 
the use of arsenical sulphurio acid, was used, 
no doubt quite innocently so far as knowledge 
of the presence of arsenic was concerned', in the 
manufacture of certain beers, with the result 
that the drinkers of the beers developed the 
stjmptoms of arsenical poisoning, and in addition 
to many cases of illness and recovery, a number 
of-lives were lost* The story is pretty and in- 
Stfciqtive, and in cennection with that story it 
Is advisabl® to bear In mind that starch-glucose 
K.^-ektonsively |l®#'in'fee preparati^^ of seveiral 
‘articles I dp'hot allege that the 

arsenical, I merely 


point out the risk attaching to the use of this 
material without the absolute certainty that it 
is free from arsenic. I have only to ad<l 
that starch-glucose—of course, not necessarily 
arsenical—is extensively used in the manufac¬ 
ture of certain kinds of confectionery, in the 
manufacture of certain liqueurs, and a,s an 
adulterant in “golden syrup.” 

Not very long ago it rather suddenly struck 
various peoi:)le, both here and abroad, that when 
a purchaser asks for brandy he is entitled to 
receive a spirit distilled from fermented grape- 
juice or wine—distilled in a particular way and 
by the use of a particular form of ax:)paratns. 
Inasmuch as genuine brandy has been made 
for centuries in this manner, and as its 
peculiar characters and its remarkable medicinal 
value, in cases where its administration is 
required, depend on the fact that it is so- 
produced, it became necessary to ascertain 
whether, by analytical means, brandy in’operly 
derived from wine, and therefore genuine, could 
be distinguished from the factitious article 
consisting of plain ” or “ silent ” spirit,, 
coloured and flavoured to resemble true brandy* 
Within certain limits this was found to bfe 
possible—not in all cases, but in many—with the 
result that several prosecutions for the sale of 
factitious brandy as “brandy” were instituted 
by various local authorities. The matter is |;>lain 
enough—^like the spirit used—but strange to 
say, some distinguished scientific experts of my 
acquaintance have managed to persuade them¬ 
selves that amj alcohol, in whatever way and 
from whatever raw materials it may have been 
produced, coloured and flavoured in imitation 
of real brandy, is to be regarded as “ genuine ” 
brandy. By what processes of reasoning my 
learned friends have managed to arrive at this 
conclusion I have been unable to discover. T 
can only say that, in my opinion, their con¬ 
tention is wholly indefensible and ridiculous, hi 
spite of the prosecutions and of the convictions 
obtained, factitious brandies still masquerade 
on the market as genuine brandies, to the 
general detriment of the public and to the 
grievous injury of some whose chances of 
“turning the corner” in the peril of sickness 
may depend on the timely administration of 
the special stimiilant in question. 

As already stated, the adulterator is evei- 
with us, and the appearance of uew forms of 
adulteration in itself afibrds proof of the truth 
of this statement. A few years ago this country 
received large consignments of flour from 
America, such flour being adulterated with 
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from 5 to 10 or 15 per cent, of maize. Where 
the profit came in I do not know, but there can 
be no question that if there was no profit in 
the operation it would not have been carried out. 
Very recently a process for bleaching wheat 
flour has been introduced, which essentially 
consists in exposing the flour to the action 
of the oxides of nitrogen commonly known as 
nitrous fumes.” This process, to which the 
descriptions“electrical treatment” or “ozonised 
air treatment ’’ have been imaginatively applied, 
injuriously affects one of the constituents of 
flour—-the gluten—and has been shown to result 
in leaving undesirable impurities in the shape of 
nitrates and nitrites in the flour, and even in 
the bread made from it; while the effect pro¬ 
duced on the gluten must unquestionably 
diminish the nutritive value of the bread. 
Another highly objectionable form of adultera¬ 
tion as regards wheat flour, which, so far as I 
know, has only quite recently been introduced, 
consists in the addition of acid johosphate of 
lime. This substance is produced from bones, 
and the process employed in producing it is 
anything but aesthetic. Here, again, in view of 
the methods which must necessarily be used, 
there is grave danger of arsenical contamination, 
and, in point of fact, this form of adulteration, 
which is stated to make the flour “ go farther ” 
in the production of bread, amounts to the intro¬ 
duction into bread of objectionable extraneous 
mineral matter of a possibly dangerous type. 

I do not propose to enter into a consideration 
of the subject of “Standard Bread,” to which 
the Daily Mail is now so effectively calling 
public attention. This matter is, in reality, 
outside the scope of my paper, and I merely 
confine myself to the statement of my opinion 
that the system of making bread from flours 
produced by milling processes which result in 
the removal of much of the valuable nutritive 
matter contained by the whole-wheat grain, is 
a system which has probably been the cause of 
much injury to the peoxfle, which can only be 
the cause of further injury if its application is 
persisted in, and which must be condemned 
accordingly, 

There are many other facts and many other 
considerations which might properly be men¬ 
tioned in a paper of -this kind, but I know that 
any attempt to set them out would lead 'me too 
far. The fallacious and misleading statemerits 
which are commonly put forward for the purpose 
of defending or condoning various forms 6f 
adulteration are legion, and I should Ito # 
dissect them, all and to expose their true 


to the public gaze. One fallacy I will allude 
to before concluding. This is the fallacy^ 
industriously cirexilated by certain persons, that 
the annual reports of the Local Government 
Board on the working of the Food Acts may be 
taken to indicate a substantial yearly diminu- 
tion in adulteration and a general improve¬ 
ment in commercial morality. The reports in 
question do not justify that conclusion. So 
long as in many boroughs and counties the 
Food Acts are dead letters, or are administered 
by authorities some of whose influential 
members, for reasons best known to themselves, 
apxorove of, and advocate a policy of, “ laissex- 
faire," no accurate conclusions as to the extent 
to which adulteration prevails can be drawiu 
from the official reports in question. The Board 
can only report on the information it receives^. 
Our food laws—such as they are—have un¬ 
doubtedly produced, and are still producing, very 
beneficial effects. But those laws are cumbrous, 
unwieldy, unnecessarily complicated, and exr 
ceedingly difficult to administer effectively. It' 
is necessary that they should he recast into one 
strong and comprehensive law, framed in the 
light of all the scientific, legal, technical, and 
commercial knowledge and experience that may 
be available, comprising those provisions of 
the existing Acts which have been found to be 
beneficial to the public, and such new provisions 
as may be necessary to secure a vigorous, 
uniform, and effective administration; as well 
as the adequate protection and, I may add, the 
adequate remuneration of the officials whose 
duty it is to carry out the requirements of the 
law. The one central principle upon which 
all such laws must be founded is the main 
principle of the Act of 1875—that the pur¬ 
chaser shall receive the article which he has 
demanded, or which he must be presumed to 
have demanded. Although, having regard to- 
the low standards and limits which must, per¬ 
force, be adopted^ repressive legislation can 
never ensure the universal supply of foods of 
high quality to the public ; although, in fact,, 
repressive legislation, while tending to prevent 
the more serious forms of adulteration, must, of 
necessity, result in many cases in legitimatising 
the supply of inferior products, a law, framed 
with the central principle referred to constantly 
in view and devoid of the varipus loopholes andu 
hack doors for the escape oi offenders whioh/aa?^ 
the blots on the existing Acts, must 
dubtive of enbrmohs adv$;ni^ge to the peoj^le at* 
. !|irge as'#ell'’ab'to'ti^ honest' mapnlpoiiW^’4ndi 
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DISCUSSION. 


The Chairman thought all ‘present would be 
agreed upon the importance of the subject that 
had been so ably dealt with in the paper, and 
impressed with the masterly way in which that 
subjeot had been presented to them. The 
lecturer appeared to have discovered that adul¬ 
teration of some sort and in some degree had 
been common to all ages, and that in that respect 
the present generation were merely repeating 
history. Colonel Oassal had rightly shown that 
wherever and whenever adulteration had been 
committed, injury to the people had followed that 
departure from strict commercial morality. He (the 
Chairman) had the honour to represent a certain 
small area in London—but he thought he could 
claim, although small, important—where a leading 
part had always been taken in the movement 
■of resisting the adulteration of the people’s food. 
The Corporation of London, which he especially 
represented, had throughout their history taken 
an active part in enforcing the laws of the 
land in the protection of the people; and they 
had been associated with a number of City 
Companies, or Trade Guilds, which for cen¬ 
turies had found their chief employment in 
maintaining in the interests of the people good 
workmanship and pure materials—a combination 
which produced the article a purchaser expected 
to receive when he made a demand for it, or, in 
the words of the Act quoted by Colonel Oassal, 
““must be presumed to require.” Those old 
City Companies, such as the Bakers, the Gold¬ 
smiths, and the Yintners, to which reference had 
been made in the paper, had laboured century 
after century, no doubt not entirely with- 
" out regard to their own individual interests, but 
largely in the protection of the public against the 
fraudulent dealer. For instance, he remembered 
that the butchers had a very effective by-law to 
enforce punishment upon those who persisted in 
> disregarding their moral responsibilities. If a 
.butcher was discovered selling impure or putrid or 
i diseased meat, the joints complained of were taken 
; before a predecessor of his (the Chairman’s) and if 
'^und to be defective, condemned. The man was 
■ then taken away to the pillory, and with him the 
< defective meat. After he had been secured in the 
^ pillory the meat was placed under his nose and 
set on fire, so that the, man 'should have the 
^' ; leisure of his enforced idleness to contemplate the 
' - wickedness of his act, and be at liberty to inhale 




the evidences of his villainy in selling what was 
iiifipure ahd q.nw^ithy of consumption. He merely 
that to ^ow how the little community 
licto had always been 

the inotpbrfeano^ of the subject so admirably 
-dseapi wi% by the pap^i. The lecturer had spoken 
of adulterfi^jim of gojd and silvar^ There 

■wanted to be quite certadh that 
stiver, he at once, looked 
I'm Ihe hati-mark, w^h 
by the Goldsmiths’ 



Company—a Company that had been formed in 
the twelfth century to insist upon dealers in gold 
and silver giving to the purchaser of their goods the 
article for which he asked and the article for which 
he paid. Colonel Cassal also spoke of wines and 
spirits. Personally, although he did not pub it forth 
as a matter that should receive legal oommondation, 
he always thought wines and spirits, if adulterated 
with a no more injurious article than water, were 
rendered the more healthy by the greater adultera¬ 
tion ! But that was merely a personal eccentricity 
of his own. He had simply mentioned one or two 
matters to indicate that the old City had long taken 
an interest in the subjeot under discussion, and 
the policy of the Corporation was to pursue a 
similar course in the future. The Corporation 
kept its inspectors, not in their offices, but going 
about all day long into shops in the City of 
London—into coffee and milk-shops as well as 
into wine and beer-shops, where, by making pur¬ 
chases through agents supposed to have no official 
standing in the City, they were able to test from 
time to time whether the citizens of London really 
got what they paid for and what they were entitled 
to receive. The Corporation’s inspectors were even 
making inspection in regard to slices of bread and 
butter, so that the poorest of the poor should not 
he defrauded in the very food upon which their life 
and good health depended. 

Mr. OHARnxB S, Goldman, M.F. (Chairman of the 
National Society for the Prevention of Adultera¬ 
tion), said all who had heard the very searching 
and instructive paper would agree that too much 
attention could not be bestowed on the question of 
food supplies, and above all on the purity of food 
in order to secure, as far as it was possible, 
immunity from the frauds which beset the popu¬ 
lation. Colonel Oassal was one of the most 
formidable forces against tbe sophistries and wiles 
of those who were committing acts of adulteration 
of foods, but at the same time both his friends and 
his opponents had to acknowledge that one of his 
chief characteristics was a desire for fair ^lay towards 
all. Turning (lo the question of adulteration, he (the 
speaker) thought it was unfair to assume that because 
distressing symptoms did not manifest themselves 
immediately on the ingestion of either drugged or 
adulterated food, or food of an unwholesome 
character, the victim suffered no wrong. There 
were many records of human suffering as the 
result of adulteration, and none worse than in 
the case of infants. In spite of all the improve¬ 
ments in hygiene and preventive medicine intro¬ 
duced by Lord Lister and others, t^ere was an 
alarming and increasing rate of infant mortality in 
this country which must be largely ascribed, as far 
as could be judged, to the primary conditions of 
infant life. That'being case, it was most 
necessary that the milk supply of this country 
should he oareluBy watched, and it should be seen 
that infant® given y^holesome food* 
question of ^rffi^ration, *so intricate in its ckarab* 
ter, could,only he dealt with-on 
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a largo scale. It would be au insult to manufac¬ 
turers to suppose that they were not sensible of 
the existence of the frauds that were being 
committed, and that they were not as anxious as 
anybody to detect those who were committing 
such frauds. What was necessary at the present 
moment, in order to prevent much of the dis¬ 
sipation of energy that was going on, was to try 
to organise the action of the two sections—the 
trades and the people. Colonel Cassal had already 
mentioned a Court of Reference, and he (the 
speaker) thought that was no impossible solution 
of the whole difficulty. He would venture to 
suggest that three panels might be formed, one 
panel consisting of the organised societies dealing 
with the particular question, one panel consisting 
of the manufacturers, and one panel consisting of 
neutrals, all trying to arrive at certain standards 
by which the food supplies of this country 
should be acknowledged and recognised. He 
thought if such standards were laid dcwn, it 
would be found 'that the trades were ready to 
respond to such formulse, and automatically 
would form a boycott against those who were 
unwilling to conform to the findings of the Court 
of Reference. 

Mr. F, J". Lloyd said, as an analyst in the 
City of London for thirty years, he had had an 
opportunity of learning something about the adul¬ 
teration which was taking place, not only in 
articles of lood, but, he was sorry to say, in a great 
m^bny other articles which were sold in this country. 
He was also Consulting Chemist to the British 
Dairy Farmers’ Association, and therefore had had 
an opportunity of looking at some of the problems 
of adulteration from the point of view of the 
producer and manufacturer of articles of dairy 
X>roduoe which were so frequently sampled under 
the Sale of Food and Drugs Act, and which were 
so often the cause of litigation. He ventured to 
think it was very necessary to consider both sides 
of the question, especially with regard to the pre¬ 
sence of preservatives in food. It must he remem¬ 
bered that in the enormous City of London, supplies 
of food were obtained from very great distances, 
and had to be produced many hours before they 
could be ^delivered and consumed, and it was a very 
great problem which the medical profession and 
the analyst and the public had to consider, as to 
whether it would be better to preserve that food to 
a certain extent from decay or to have it delivered 
in an incipient state of decay which perhaps it was 
not possible to estimate or to understand. He 
thought himself there would be a far larger amount 
^ of ptomaine poisoning) If the use of preservatives of 
every description was tot^ly prohibited. On the 
other hand, he protested against the illegitimate 
or unnecessary use of preservatives, and agamst 
the use of any article which was undoubtedly 
injurious to health, but in his opinion a; happy 
medium was required; extremes should he ay#^^; 
^ He was also on the Committee 
f ’ appeintAd- ,%■, t^, ■ 


ture, which committee had to consider the 
question of adulteration, not only as afiecting 
food but as affecting a great many other 
articles bought and sold in this country, and 
they had arrived at the conclusion, and had 
passed a very strong resolution—which had 
been universally supported by all the Chambers 
of Agriculture in the country—calling upon the 
Government to appoint a Court of Reference, 
as to which Colonel Cassal had so strongly 
spoken. He (the speaker) believed it was essen¬ 
tial that the Government should appoint such a 
Court of Reference to Is^y down standards which 
on the one hand would enable the public analyst 
and the analyst generally to carry out his work 
with more certainty, and on the other hand would 
protect the consumer and the producer of the 
articles which were sold in this country. There 
was another point upon which he thought himself 
compelled to touch. It was, he thought, the 
expression of extremist views—especially by the 
reader of the paper and the medical profession— 
which had done a great deal to prevent, rather 
than to facilitate, the progress which everyone 
desired. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Colonel Cassal for his / 
paper. 

Colonel Cassal, in reply, said he did not think 
it was necessary to take up any time, as no ques¬ 
tions had been put to him. With regard to his 
friend, Mr. Lloyd, he could have dealt with him 
at length if it had been necessary, but he did not 
think it was. Mr. Lloyd advocated a mild form of 
procedure and he (Colonel Cassal) did not: blit on 
the main point, the establishment of a Court of 
Reference, they were agreed. 

Mr. Waldoef Astob, M.P., had the greatest 
pleasure in conveying the thanks of all present to 
the Lord Mayor for presiding over the meeting. 
The audience were very grateful for his presence 
and the interest that he took in the movement for 
improving what he (tha speaker) might describe as 
that most importanli national asset—physical wel¬ 
fare. Whether the society to which the lecturer 
belonged confined its efforts purely, to protecting 
the public from adulterated and injurious foods, 
or whether they added education in food values, 
it was quite evident that the improvement of < 
the physique and the digestion of the country ' 
would ultimately v increase the happiness of . 
the 'people. |t' was not necessary to have 
lived ‘surrohnded by hungry children . ‘or in , 
contact with the typical choleric dyspeptic retired 
colonel of the.’ ndvellst to know that gboH y 
nutriM<m ,ahd good/f^estion rneanl. increased 

' .at^'i' ^^^ xsohal- ■ ebsyriiCity fT,. 
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he was the first total abstainer to oocupy the dis¬ 
tinguished position of Lord Mayor of London. 
The position which alcohol in moderate q[uantities 
was to hold in regard to medicine had not 
yet been fixed and decided upon by men of science, 
but, whether the principles of the Chairman 
were agreed with or not, everybody had to admire 
one who had set out with an ideal and who, by 
abstinence, strength of character, and strength of 
purpose, had consistently carried out to the best 
of his ability that ideal. 

Sir John Lamb, on bejbalf of the Council of the 
Society of Arts, also welcomed the Lord Mayor 
and thanked him for his presence on this oocasion. 
They knew how many engagements he had, and 
how difficult it was for him to fulfil them all. 

The Ohaibman, in reply, said it had been a great 
pleasure to him not only to hear the able paper, 
but to be allowed to come into that hall and 
associate himself for the first time in his life 
with the Society, the records of which he had 
followed with much interest and instruction for 
many years. He was exceedingly pleased to find 
himself in a temple which, in his mind, he had 
always classed as classic ground. The Society had 
a long and illustrious history, and he could only 
hope that there remained for it in the future a 
part as distinguished, as honourable, and as 
instructive as its great past. 


ARTS AND CRAFTS. 


WOfll-^pwj^ers and Printed Cottons ,—The new 
designs for wall-papers and printed cottons seem 
to be making their appearance rather earlier than 


usnal this year. The most noticeable thing about 
the cretonnes is the number of patterns which are 
directly founded on old crewel embroidery. It 
seems to be essential that the more important 
patterns should look like something else rather 
than like printing. If they do not imitate needle- 
wc^k, they must at least do their best to simulate 
weaving. The one great exception to this rule is 
in the cage of the Early Victorian designs of a 
so-called ** naturalistic ” type, which certainly have 
the merit of not pretending to be anything 
but what they are—ugly as they may be. An 
increasing number of wall-papers are produced on 
a black ground'^recalling the period when an 
Epglish version of Eastern, and especially Chinese, 
work was all the rage. Some of the designs on 
this sombre ground afe,< however, more nearly 
akin, to: seventesenihroentury English needlework 


■i , . than , to Orientat patterns. Again, the colourin{ 
f ^ wall-papers suggest^ thi 

Ki^ther dumb a certain kind-pf .tapestri 

ratliei;- ';^^ip,rint©d paper. ■ TW empty 
deigns' pi. ago, are,a thing of th< 
has modestly, retiree 


into the background, and the sprig and spot 
patterns have vanished, except in cases where they 
reappear on the background of a well-covered 
all-over pattern of a neutral tint which, though 
it is sometimes quite elaborate, does little more 
in the distance than form a sort of broken colour 
effect. It is the fashion for wall-papers as well as 
printed cottons to pretend to be something other 
than they really are. Plain lining papers are, of 
course, still being used, often finished off, when 
they are hung, with a heavily-patterned frieue— 
but there are an increasing number of papers on the 
market which are meant to look like various other 
materials; some of them, evidently intended to be 
arranged in panels, are even got up to represent 
leather. There is little that is strikingly new in 
design; in fact, the prevailing fashion neither 
demands nor welcomes anything to which the sales¬ 
man cannot, by no- matter how great a stretch of 
imagination, attach the name of some well-known 
period. What is remarkable is the wealth of 
pattern which is being used both in wall-papers 
and chintzes. Whereas a couple of years ago no 
one seemed to want pattern at all, to-day the cry 
is for as much as can possibly be crowded into 
the space. The result at present, though there 
are a few good designs about, can hardly be said 
to be wholly satisfactory, but it is to be hoped 
that the fact that repeating pattern is in such 
demand will encourage designers to work with 
greater zeal, and will recall to the student, who 
has almost ceased to look upon design as a 
possible calling, the fact that there is such a thing 
as the art and craft of pattern design. 

Artayid Tmde.—The word “trade” has so often 
an. evil sound in the oars of those interested in art 
and craftsmanship, that the announcement that 
this year’s spring exhibition at the Whitechapel 
Art Gallery was to consist entirely of work from 
trade schools belonging to, or subsidised by, the 
London County Council, has probably made many 
people think that, from the point of view of art, 
it woujd be a negligible quantity. But this is very 
far from being the true state of the case, and the 
show this year includes very nearly, if not quite, 
as much art ivork as it has done in previous years, 
when the work came from the art and technical 
schools as a whole. This is probably due, in part, 
to the fact that in "the Ijondon schools of art 
design for manufacturing processes is very often 
shelved, looked down upon, or practically ignored. 
It is interesting, as well as encouraging, to see 
that in the trade schools the teaching of art seems 
in very many oases to go, of necessity, hand in 
hand with the proper teaching of a trade, . The art 
will probably flourish all the more healthily from 
the fact that the student looks upon it as part of 
the necessary working equipment for his. trade, 
and has not much temptation to consider his 
immature efforts at design or adaptation in , the 
light of artistip achievements. . Perhaps if> in th,^. 
past, the young designer for manufacturing pro* 
cesses had been encouraged at school to take up 




17, 1011. 


JOURNAL OF THE ROYAL SOCIETY OP ARTS. 


461 


something more like this attitude towards his 
work, we should now have, not only more com¬ 
petent general designers working on their own 
account, but also more artistically trained trade 
designers and fewer unemployed—it would hardly 
be kind to say unemployable—art students. 

Art Work in the London Trade Schools .—At 
Whitechapel there is, perhaps, rather a larger 
show of artistic work from .the girls’ trade schools 
than from the boys’. One wonders whether this 
may mean that there are fewer boys than girls 
taking advantage of the day technic^ schools. If 
that were the case it would not be surprising, as it 
appears that, while the course in the girls’ schools 
is supposed to fit the students to go out as, at least, 
improvers, that in the boys’ schools is, as a rule, 
only intended to lead up to apprenticeship. 
(Book production and wood-carving are, however, 
exceptions to this rule, and there may be some 
others.) This being the case, it must sometimes be 
difficult to convince parents that it is wise to let 
their boys begin their apprenticeship when they 
are between sixteen and eighteen years of age, 
even when they can afiord to take such a course. 
If we turn to the artistic exhibits from the boys’ 
schools we find that they consist of woodwork, 
metalwork, and the arts and crafts connected with 
book production. The largest exhibit comes from 
the Shoreditch Technical School, and shows a very 
high level of accomplishment. The boys in the 
woodwork class are evidently taught the intelligent 
and tasteful use of simple marquetry patterns, and 
shown h/DW to make the best artistic use of the 
grain of the various woods. Among the exhibits 
are a large, very well-proportioned bookcase (it is a 
pity that the student did not choose a rather more 
elegant shape for his patch of colour in the lower 
doors), a pretty little satinwood table with a dainty 
design in inlaid veneers round the edge, and some 
good simple chairs. The metalwork, mainly fire- 
irons, hinges, and the like, is very vigorous, and 
shows good appreciation by the students of the 
quality of the materials with which they are 
dealing. There are some workmanlike drawings, 
too; but the ideal of design shown by the sheet of 
drawings adapted from the horse-chestnut is not 
very laudable. The articulation of the stem is, 
of course, an important point for the designer to 
note and to use, but it must be observed and used 
intelligently, and not in a purely mechanical 
fashion. The School of Art Wood-carving, at South 
Ivensiugton, sends a couple of boards, to which at|e 
affixed a fair number of specimens of the work 
done by the day scholars. The exhibits, which 
include one panel to which a prize was awarded at 
the National Competition, show noij only a credit¬ 
able amount of artistic appreciation, but also a high 
standard of technical skill. There is a case of 
silversmiths’ work, including one or two very 
pretty little bits of work, from the Oeptral 

School, and another case' of work connected 
book production. Many of the exhibits Ah' 

are vety;oredxta;Me ted' showa.gqfi^^nse. 


of proportion and spacing, though some of the 
tooled lettering might with advantage have been 
omitted from the collection. 

The-artistic work of the girls’ schools resolves 
itself almost entirely into needlework of one sort 
and another, and consists mainly of embroidery 
and braiding of various kinds, done in connec¬ 
tion with upholstery, tailoring and dressmaking. 
The best artistic work in upholstery comes from 
Shoreditch, where the girls seem to be taught to 
make their work tell to the best possible advantage, 
and to have some idea of what is pleasing in colour. 
The brown cushions, modestly braided with a 
variegated braid, are admirable of their kind, 
and there is a cloth curtain, ornamented with a 
.simple pattern—partly cut out with a background 
of silk showing through—which is very tasteful. 
The largest, and perhaps the most attractive 
show of embroidery comes from Woolwich, and 
includes, besides a very pretty collection of 
samplers, some interesting appUqtbS work and 
stitchery on soft leather, admirably adapted to the 
trimming of coats and skirts. The samplers are 
beautifully neat, and some of the stitchery on the 
dresses, etc., is very good, but the students some¬ 
times go very wrong in their colour-schemes. 
They appear frequently to be aiming at something 
which would be quite good if it came off, but it so 
often seems to fail. The workmanship, also, is too- 
exclusively of one type; it is a very dainty type, 
it is true, but it does not seem by any means to 
cover all the kinds of embroidery which would be 
useful to dressmakers and tailoresses. It is the 
kind of stitchery almost universally in favour in 
the CounciTs schools at the present moment, but 
it covers a comparatively small portion of the field 
of artistic needlework. The embroidery from the 
Borough Polytechnic makes a less striking sho%v, 
but it appears to indicate a fairly comprehensive 
course of study, and one which should enable 
students to adapt themselves readily to different 
kinds of work. Some of the work for 

upholstery cannot be said to be satisfactory, 
artistically speaking, and the colour-schemes 
generally are rather dingy, but the samplers and 
other work executed in connection with the 
dressmaking and tailoring classes show a good 
range of stitches and methods, and an appreciation 
of how to use braiding and a;ppliqu^ judiciously 
and with effect. 

EMPIRE NOTES. . , 

The Nigerian Tin Fields .—A book entitled 
“ Nigeria and its Tin Fields ” has just been pub¬ 
lished. It is an exceedingly interesting volume by 
Mr. Albert F. Calvert, and gives a glowing account 
of the miner^ wealth of Northern Nigeria. Tin' 
is not really a common metal, and is in growMg.. 
demted for a variety of industrial purposes. / 
existing fields from which supplies are drawn a?re 
very limited. The oounjEiy of Cornwall, theDulch 
„Eash Tasmania, ^the, Maliy, ; 

respou^^^fi^t most of/ 
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the world’s supply. The author asserts that the 
province of Bauchi is enormously rich in alluvial 
tin deposits. The deposits cover so wide an area 
that they are likely to yield large quantities of 
metal for many years to come. At the present time 
the price of tin is approaching £200 per ton, which 
shows that the supply is quite unequal to the 
demand. If, therefore, these tin-fields be all that 
is claimed for them they will prove a welcome boon 
to British manufacturers. 


Bhodesian Prospects ,—^The report of the British 
South x4.frica Company for the year ending 
March 31st, 1910, is just to hand, and shows in 
detail the rapid progress being made in Rhodesia. 
This year is the most successful in the history of 
the company. The report states that substantial 
progress is being made, especially in the farming 
industry of Southern Rhodesia. A number of 
changes in the methods of inducing settlement 
have taken place, and concentrated efforts are 
being made to take advantage of the good prospects 
which the country offers for farmers and stock 
breeders. The local markets are being widely 
extended. This is due in a large measure to the 
continued growth of the mining industry. Many 
new districts have been opened up in Southern 
Rhodesia, and there has been an increase in the 
number of country townships. General business 
appears to be broadening, and the population of 
the principal towns is outgrowing the available 
accommodation. The building trades are flourish¬ 
ing. It is proposed to concentrate land settlement 
during the coming yetlr in the districts of Loma- 
gundi, Hartley, and Mangwendi in Mashonaland; 
and Gwelo (including Charter), Belingwe, Wankie, 
and possibly Mafi^ngabusi in Matabeleland. An 
encotiraging feature of the year has been the in- 
> Creased number of applications received for land 
suitable for ranching. Considerable areas have 
also/been acqilired by experienced stock farmers 
possessed of 'ample capital for their development, 
and the selection of land by the Lemco and Oxo 
companies has practically ^en completed. The 
tobacco industry continues to expand. During the 
season 1909 to 1910 the area under cultivation was 
' estimated to be 700 acres. This area will be largely 
Increased during the,present season, provided that 
a sufficiency of native labour is forthcoming. The 
high quality of the leaf is maintained, and the last 
season’s crop would have shown a considerable im¬ 


provement over the previous year but for an un¬ 
timely drought in February, followed by heavy 
rains, which resulted/in there being a second crop 
hearing a coarser and rougher leaf. The prospects 
for the ensuing year are excellent, the planting 
Season being one^of the best on record. It is under¬ 


stood that th^ ^uestinn of manufacturing tobacco 

there is every 

reason to successful undertaking' 




appears to 
iif'pf the British'mercan¬ 


tile marine, as each succeeding year shows an 
appreciable advance on the previous year’s opera¬ 
tions. The passenger traffic between the United 
Kingdom and Australia has increased considerably 
during the past ten months, and at present it is 
with difficulty that the requirements of third-class 
passengers are met. There is urgent need for a 
new service between London and the southern 
continent. The shipping companies are doing 
their utmost to cope with the traffic, and to this 
end the P. & 0. Branch Service (formerly Lund’s 
Blue Anchor Line) have converted the accommo¬ 
dation on all their vessels into third-class cabins, 
thus carrying one class only. This is a great 
advantage to third-class passengers, as thereby 
they have the run of the entire ship and are not 
restricted to the steerage quarter. The Liverpool 
White Star Company inaugurated this arrange¬ 
ment many years ago and it proved a great 
success. Messrs. Geo. Thompson & Oo,, of the 
Aberdeen line, have just despatched to Australia 
the latest addition to their fleet, the T.S.S. “ The- 
mistooles.” She is a splendid twin-screw steamer 
of 11,400 tons register, and has accommodation 
for first and third-class passengers. A novelty in 
cabin structure is introduced in this steamer, one 
deck being entirely devoted to single-berth cabins, 
which can be made inter-communioablo if desirei|. 
A full cargo for homeward voyages is teadWy^ 
obtainable at the Australian ports. The Imperial 
Steamship Company has received its charter from 
the Canadian Government, and it proposes to give 
effect to an “ all-red ” line between this country 
and tbe Antipodes. A service will be established 
by means of “ ferries ” from England and Scot¬ 
land to Ireland, thenoo via Blaoksod Bay to* 
Halifax, and from Vancouver to Australia and 
New Zealand. The vessels are to be able to cross- 
the Atlantic in three and a half days, and a speed 
of twenty-five knots an hour will be run on the 
Pacific. 

Canada^s Emigration Bestrictions. —Mr. W. D- 
Scott, Superintendent of Immigration for Canada, 
giving evidence before the Dominion House of 
Commons on Colonisation and Agriculture, pointed 
out that the immigration restrictive regulations, 
had resulted in a greater influx of people and 
a marked improvement in the class of settlor., 
He stated that two hundred officials employed 
on the international boundary, during 1910, re¬ 
fused entry to 14,181 settlers from the United 
States who were considered by them to he^ 
undesirable. Only 252 British settlers had been 
refused entry durihg the same period. Compared 
with the large number of persons who emigrated 
from the British Isles to the Dominion last year,, 
and having regard' to the restrictive measures in 
force, these figures are remarkable. 

Ta/ri^ Beveme in Australia,-^In a leading 
article, the Meibourm^ Age expresses extretpe dis^ 
satisfaction at the increase in revenue from, the 
ouatoms duties. & “The’duties on goods. 
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which ought to be made in Australia, and yet 
owing to deficient protection are still imported, 
continue to increase at a remarkable rate.” A 
number of instances are cited, the most important 
being apparel and all kinds of soft goods, which, 
during the ten months, January to October, 1909, 
were imported into the Commonwealth, to the 
value of £10,482,798, and in 1910 to the value of 
£12,353,874. Other manufactured articles which 
show a big increase in imports are boots and shoes 
—1909, £222,210, and in 1910, £304,818. The news¬ 
paper considers that the tariS should be amended 
in an upward direction in order to ensure many of 
the articles named being manufactured in Australia. 

Ex-Service Men and Emigration .—A meeting 
was held early last month at the Royal United 
Service Institution, Whitehall, having for its 
object the consideration, of the question of ex- 
service men and the openings for them in our over¬ 
sea dominions. The chairman, Field-Marshal 
Lord Roberts, referred to the need of many of 
these men who had served their country at home 
and abroad and who, on re-entering civil life, found 
it difficult if not impossible to secure regular em¬ 
ployment. For such men he thought something 
should be done to enable them to obtain work 
overseas within the Empire. He did not advocate 
emigration for the men who could find suitable 
employment at home, but, knowing as he did many 
oases of want and distress on the part of men well 
fitted for colonial life, he strongly favoured the 
' work which had been begun by the Naval and 
Military Emigration League, under whose auspices 
the meeting was held. Some interesting informa¬ 
tion was given in regard to the work of this league 
by various speakers at the meeting, one of whom, 
the Rev. H. C. Martin, the secretary of the Royal 
. Army Temperance Association, Simla, spoke of the 
opportunities which such an organisation would 
have in India, in the interests of soldiers who were 
leaving the Service and who desired to settle in 
Australia, Canada, or South Africa. Other speakers, 
among whom were Field-Marshal Lord Grenfell 
and Mr. Walter Hazell, chairman of the Emigra- 
|ian Committee of the Central Unemployed Body, 

' of ■ the necessity of making some adequate 

provisife for men. on leaving the colours, as well as 
for those who, having left, could not find their < 
niche in this country, but for whom opportunities 
of profitable employment could be found in the 
colonies. It was stated also that it would materi¬ 
ally aid the work of enlistment, if it were known 
that openings could be found for soldiers, when 
their term of service ended, in other parts of the 
Empire. 


in his sixty-seventh year, had lived in South Africa, 
for nearly half a century. He started in business 
in Maritzburg, but in 1870 he entered into part¬ 
nership with his brother in Durban, where they 
became one of the largest firms of wholesale and 
retail outfitters in the Colony. Mr. Payne took a. 
deep interest in municipal and political work. He 
was thrice mayor of Durban, and for a short period 
Treasurer of the Colony of Natal. He joined the 
Royal Society of Arbs in 1902. 


GENERAL NOTE. 


Insect and Fungus Pests. —According to Dr. 
R. Stewart MaoDougall, of Edinburgh University,, 
the harm done by insects and fungi, and the toll 
levied by them on various crops, can scarcely be 
exaggerated. A fungus wiped out oofiee plantations 
in Ceylon. The Nun moth several years ago cost 
the Government of Bavaria, in destruction of 
spruce forest, £100,000. The tnoney loss on account 
of insects and fungi in the United States represents 
in a year a sum of money greater than the cost of the 
year’s upkeep of the American Army and Navy, and 
over a ten years’ period the amount of timber killed 
and reduced in value in America by insects repre¬ 
sents an average loss of 62,500,000 dollars a year. 
Fungi are plants which, in addition to having no- 
distinct root, stem and leaf, but really just a mass 
of branching threads for their vegetative structure, 
contain no chlorophyll. By virtue of the possession 
of chlorophyll (the green colouring matter of the 
plant) other plants are capable of leading an in¬ 
dependent existence. No fungus is independent. 
In order to live, therefore, a fungus must strike up 
a partnership with an independent plant, as is the 
case with lichens, or must prey on live animals, as 
with the ringworm fungus, or must prey on live 
plants, as the fungus causing larch disease, or 
must live saprophytioally on breaking-down or¬ 
ganic matter, like the mushroom and some moulds 
and rots. Both insects and fungi pass through 
a definite life-cycle, and, as aids in the solution 
of their life-struggle, have various ways of tiding, 
themselves over untoward conditions, and of 
spreading themselves when the conditions are 
favourable. A knowledge of the different life 
histories is neoe'>;sary before treatment against 
tbeir attacks can be rational and successful. 


MEETINGS OF THE SOCIETY. 

OlSnjNABY Mkbtings. 
Wednesday ^yerdngs, at 8 o’clock:— 


MaECBC 22.--A46THPB OHABnBS DaVIS^ EXj.B.y 
A^Ssoo.InstiO^il,,^ «*The Manufacture^ of BqrtJ^4 


OBITUARY. 


The Hon. Georob Bayne, LB;—Intimation has, . Marok HEMiNaj Ari . 

been ■ received''of the’ death from |^'neptmonia,!^,^l^,.,^Mfn'^n;>Jew^to^'’an4tGoldsmithi^ 

George Bayiie, of;,Bxirbam,,,V7’hU^ qn 


ceuntry ^ 

'' ■ ' " f/' 
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April 5 .— Henry L. Heathcote, B.Sc., “ Wheels, 
Ancient and Modern, and their Manufacture.” 

Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

. Apbil27. —Sir Thomas Hbnby Holland, K.C.I.E., 
D.Sc., F.E.S., “ The Trend of Mineral Development 
in India.” Lord Avebury, D.0.L.,LL.D., F.R.S., 
will preside. 

May 25.—W. R. H. Mere, LG.S., G.S.I.,LL.D., 

The N.W.'F. Province of India.” 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 

April 4.— Captain R. Muirhead Gollins, 
O.M.G., “ Australia and her Resources.” 

May 9.—P. Williams Taylor, “Canada and 
Canadian Banking.” __ 

Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Professor J. k. Fleming, M.A., D.Sc., 
F.B.S., “Applications of Electric Heating.” 
Four Lectures, 

Syllabus, 

Lecture . III. — March 20. — “ The Technical 
Applications of Electric Pleating,” The Manu¬ 
facture of Graphite, Oarborundum, Calcium 
Carbide, Quartz Glass, Aluminium, Ferro-Alloys, 
and Iron and Steel in Electric Furnaces—Electric 
Welding—Electric Furnaces for Metallurgical and 
Chemical Operations. 

Lecture IV.— March 27. — “The Domestic 
Applications of Electric Heating.” Electric Water 
Heating—Its Cost and Economy—Air Heating by 
Electric Radiators and Convectors — Electric 
Cooking—Various Systems and Types of Utensil 
critically discussed—The Advantages and Draw¬ 
backs in Comparison with other Methods of 
Culinary Heating. 

Alfred E. H. Tutton, M.A., D.Sc., F.R.S., 
'‘VRock Crystal: its Structure and Uses,” 
Four Lectures. 

May 1, 8,15, 22. 


.MEETINGS FOR THE ENSUING WEEK. 

MbAPAT, March aO-ROYAL SOCIETY OP ARTS, John- 
i stree|j, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 

Professor J. A'. Pleming, “ Applications of Elec¬ 
tric Heating." (Lecture III.) 

Bibliographical, 20, Hanover-snuare, W., 5 p.ni. 
Mr. H, Thomas, “ The Bibliography of Amadis of 
Gaul." 

Victoria Institute, 1, Adelphi-teiTace House, W.C., 
4,30p.m. Dr.T.G.Piuches, “ProfessorHilpreoht’s 
newly-discovered Deluge Fragment. ” 

' . , Architectural Association, 18, Tufton-street, S.W., 

7.30,p.m. Mr. A» M. Briee, “The Legal Duty of 
the AxoMteot." 


S^ROH 2i.,.StaM3tical, at the Rovai Society op 
ARTS, Johu-siareet, Adelphi, W.C., 5 p.m. Mr. 
: 'Charles V. Sa^e^ «■ 9ome Statistics of Japan.f* 

' at thb ii-OYAL Socmahr OF Art$,', Johii- 

Adelphi^'W.C;, 8.15 p.m/. Annual General 
4 i ,Hrofeig!Er i, T: Hbbhbuse, “ Eugenics 


k-UT:- 


Royal Institution, Albemaiie-Rtreut, W., 3 p.m. 

Dr. M. A. Stein* “Explorations of A indent Desert 
Sites in Central Asia.” (Lecture I.) 

Photographic, 35, Biissell-suuare, W.C., 8 p.m. Mr. 

F, W. Hill, “ Open Air Statues in London." 

Civil Engineers, 25, Great George-street, S.W., 8 p.m. 
Discussion on Mr. Philip Dawson’s paper, “ The 
Electritlciition of a portion of theSnhurban System 
of the -Loudon, Brighton and South Coast Rail¬ 
way.” 

Zoological, Regeiit’s-park, N.W., 8.30 p.m. 1. Mrs. 

E. W. Sexton, “ On the Amphipotl Genus Lepto- 
cheirns.'* 2, Messrs, J. Lewis Bonhote and F. W. 
Smalley, “On Colour and Oolour-pattern Inheri¬ 
tance in Pigeons." 3. Dr. G. Stewardaon Brady, 
“Notes on Marine Ostracoda from Madeira.” 
CJolouial, Whitehall Rooms, Wliifcehall-place, S.W., 

4 p.m. Mr. T. J. Alldridge, “ Sierra Leone and its 
Commercial Expansion.” 

WEDNESDAY, MARCH 22...ROyAL SOCIETY OF ARTS. 

.lohn-street, Adelphi, W.C., 8 p.m. Mr. A. C. 
Davis, “The Manufacture of Portland Cement.” 
Geological, Burlington House, W., 8 p.m. 

United Service Institution, Whitehall, S. W., 3 p.m. 

Dr. T. Miller Maguire, “Improvised Amies in the 
XIXth Century: an Historical Analysis.” 

Royal Society of Literature, 20, Hanover-square, W., 

5 p.m. Prince V. Bariatinsky, “The Misfortune 
of being too Clever.” A Classical Russian Comedy 
by Alexander Griboyedoff. 

Mining and Metallurgy, at the Institution of 
Mechanical Engineers, Storey’s-gate, Westminster, 
S.W., 8 p.m. 

College of Preceptors, Bloomsbury-square, W.C., 

7.80 i).m, Discussion on “ Vocational Education ; , 
or, The School as a Direct Preparation for the 
Work of Life,” to bo opened by Mr. Oloudesloy 
Brereton. 

THCiiSDAY, MAIUIH 23...Royal, Burlington IIoubo, W., 

4.80 p.m. 

Antiquaries, Burlington House, W., s.30 p.m. 

Child Study, 90, Buediingham Pabuso-road, H.VV., 

6.80 p.m. Annual General Meetitig. 7.30 p.m. 
Mr. W. H, Stuart Garnett, “The Ediieatiomd 
PoBsihlllties of the Boy Heont Movement.” 

Royal IiiatitntioB, Altoemarl ©-street, W,, 3 p.m. 
Professor A. Keith, “Giants atid Pygmies.” 
(Lecture II,) 

Camera Olub, 17, J ohn-street, Adelphi, W.O., 8.30 p. m. 
Mr. R. Humfrey, “Present Day Press Photo* 
graphy, with a Pew Experiences.” 

Electrical Engineers, Victoria-einbankmenf, W.C., 

8 p.m. Messrs. H. A, Ratcliff and A. E. Moo^Ci 
“ Electricity Meters with Notes on Meter Testing.’ ‘ 

Friday, Maroh 24..,Royal In^itution, AUieraarle-street, 
W., 9p.m. Sir David Gill, “ The Sidereal Univei'so.” 
North-East Coast Institute of Engineers and Ship¬ 
builders, Newcastle-on-Tyne, 7.3i} p.ni. 

National Health Society, in th© Theatre, BurJingtoii- 
gardana, W., 5 p.m. (Lady Priestley Memorial 
Lecture.) Mr Stephen Paget, “Pasteur and his 
Work.” 

' Civil Engineers, 25, Great George-street, S.W., 8 p.m, 
(Students’ Meeting.) Mr. .Tames Swinburne, “ The 
Uses of Chemistry in Engineering.” 

SATURDAY, MaROH 26...Municipal and County Engineers 
(Western District Meeting), Torquay, 11 a.m. 
Mr. H. A. Garrett, “ Municipal Engineering Works, 
Torquay, carried on during the past seventeen 
years, viz.the Promenade Pier, Sewerage 
and Floods Prevention works, the Dolter Surface 
,Contact System of TramVfays (now being 'con¬ 
verted to the overhead system), the Refuse 
Destructor,* Municipal Buildings and Pavilion/* 
Royal Institution, Albemarle-street, W., $ 
Processor J* if* Thomson, “Radiant Energy and 
Matt^,” ..(LeotiwelV,) . 
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NEXT WEEK. 

Monday, March 27th, 8 p.m. (Cantor 
Lecture.) Professor J. A. Fleming, M.A., 
D.Sc., F.R.S., “Applications of Electric 
Heating.” (Lecture IV.) 

Wednesday, March 29th, 8 p.m. (Ordinary 
Meeting.) George B. Heming, “ Art Education 
in the Jewelry, Goldsmithing and Allied Trades.” 
Sir George Birdwood, K.O.I.E., C.S.I., M.D., 
LL.I)., will preside. 


CANTOR LECTURE. 

On Monday Evening, March 20th, Professor 
J. A. Fleming, M.A., D.Sc., F.E.S., delivered 
the third lecture of his course on “Applications 
of Electric Heating,” 

The lectures wiU be published in the Journal 
during the summer recess. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. . 

A Meeting of the Indian Section was held on 
Thursday, March 16th, 1911, the Right Hon. 
Lord Northcotb, G.C.M.G., G.O.LE., C.B., 
presiding. 

The Chairman said it was a particular pleasure 
to him to have the honour to occupy the chair 
that afternoon, and to introduce Mr. Hill. For 
many years—^in his capacity as Governor of 
Bombay—he had had the advantage of the in¬ 
valuable services of Mr. Hill. To those amongst 
the audience who were personally acquainted with 
India, the author of the paper would need little 
or no introduction. He was a gentleman who had 
served with distinction in paany parts of India, 
and who had had the good fortune to possess in no 
common degree the esteem and confidence of many 
3;. >lth<^se ruling ohie^ imtiyea India, 


issed to the Secretary^ John Street^ Adeljphi, W.G, 

without whose confidence and good-will the task of 
governing India successfully would he infinitely . 
more difficult.' 

The paper read was— 

EDUCATION IN INDIA. 

By Claude Hamilton Archer Hill, I.C.B., 
C.S.I., C.I.E. 

I fear that the title of this paper may suggest 
that it is proposed to enter upon and discuss 
the whole problem of Indian education in" all 
its aspects. Not only, however, would that b6 
impossible in the space allotted, but I could 
lay no claim to special qualifications entitling 
me to attempt such a task. It is to one particular 
feature of the problem—one in regard to which 
an intimate and friendly acquaintance with 
many individual Indians, and with their \iews 
and feelings in the matter, is even of greater 
importance than an abstract knowledge of the 
educational system—that I venture to invite your 
attention. I refer to religious or moral training. 

In his masterly treatise on “ Indian Unrest,” 
Mr. Valentine Chirol devotes no fewer than five 
chapters to the subject of education, and qne 
of them solely to the question of religious 
instruction; and that may be taken to be the 
measure of the importance to India of the 
problem. It is possible that if, at the time 
when I was asked to name the subject of 
my paper, I had had access to the whole of 
Mr. ChiroTs articles, and had realised how fully 
he had dealt with this matter, I might have 
refrained from this attempt to give prominence 
to it; but on reflection it has seemed to me 
that the political point of view from which, in 
Mr. Ghirprs work, the subject was of necessity 
regarded, is not the only, or perhaps the 
most important, one, and that there may be 
advantage in examining pur position in 
matter rather fcom the ethical standpoint. J /' 

I propose, first of all, tp give yoti, in 'Ife.e; ■ 
bifiefest pq^lbl^ Otifeline, sketch of the hlst?^ # 
of fie Qoyeisppcpqit'.vf , 
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with the promotion of eclnoation in India, and 
of the direction in which their policy towards 
moral instruction was moulded; then to describe 
the attitude, as I understand it, of the Indian 
mind towards education and religion, and to 
lay before you certain considerations which 
seem to indicate that we should reconsider 
the rigidity of our policy of secularisation; 
and, finally, to make one or two suggestions 
as to the methods by which the change might 
be effected with the least difficulty and risk. 

Up to the year 1813 the little that had been 
achieved in education in India upon modern 
lines was due almost entirely to missionary 
enterprise, and outside the sphere of missionary 
activity, and away from the larger centres, the 
instruction of youth was confined, speaking 
generally, to the teaching, here and there, 
of reading and writing and of the Hindu 
scriptures to some of the members of the 
priestly and clerical castes. Between the years 
1823 and 1840, committees of public instruc¬ 
tion, under various names, were established 
in Bengal, Madras and Bombay, and some 
progress was made by these bodies in estab¬ 
lishing English and vernacular schools. Prior 
to 1839 a lively contest took place between the 
advocates of Oriental and Western education, 
which, through the influence of Lord Macaulay, 
resulted in the adoption of a system based on 
English principles. But the basis upon which 
the educational system of India still rests 
to-day is that outlined in the important 
despatch of the Court of Directors, dated 
July 19th, 1854, much of which I should like, 
if time permitted, to quote here. I must, 
however, confine myself to such brief extracts 
as have a direct bearing upon the restricted 
aspect of education with which this paper 
attempts to deal. After emphasising in para- 
^ graph 7 the decision arrived at by Lord 
Auckland’s Government in 1839, “that the 
education which we desire to see extended in 
India, is that which has for its object the 
diffusion of the improved arts, science, philo¬ 
sophy and literature of Europe; in short, of 
European knowledge,” the Court of Directors 
proceeded to outline the organisation of separate 
^ departments of education in each Province, the 
establishment of universities at the Presidency 
—^stitutions for training teachers; 
tlie mami^an#5 and establishment of colleges, 
h%h schools, middle sol:?,oois and elementary 
^ scli^Is, and the introduction of a system of 
^ ® .perfect religious 

to this 


last-named point is instructive and important. 
In paragraph 53 Sir Charles Wood wrote that 
“ The system of grants-in-aid, which we 
propose to establish in India, will bo based on 
an entire abstinence from interference with the 
religious instruction conveyed in the schools 
assisteeV At the same time, although, in 
dealing with the university examinations to be 
prescribed, it was stated (paragraph 28) that the 
“ examination for degrees will not include any 
subjects connected with religious belief,” and 
(paragraph 32) that there would be ample field, 
in connection with the teaching of the Oriental 
classics, “unconnected with any instruction in 
the tenets of the Hindu or Mohammedan re¬ 
ligion,” it is clear that the Court of Directors, 
when pressing for- the establishment of schools 
all over India under local management, subject 
to Government inspection, contemplated that 
religious instruction would be imparted, and 
that such instruction would be no bar to 
the receipt of a grant-in-aid, provided that the 
school was otherwise conducted up to the 
requisite standard of efficiency. 

As a matter of fact, the grant-in-aid system 
proved only a very qualified success owing to 
the apathy of the i^ooplo, and a few years later 
it became necessary to consider tlio levy of a 
special rate on land to defray tlio cost of 
providmg for elementary education. 

As a result of the recommendations of the 
Education Gommission of 1882, primary educa¬ 
tion was given an almost exclusive claim to 
local funds set apart for education, and the 
control over the expenditure and the manage¬ 
ment of the schools was given to local bodies, 
who, under more recent orders, are stringently 
required to allot a fair proportion of the cess 
to education, and the bulk of that sum to 
primary education. Many important matters 
were dealt with by the Educational Con¬ 
ference of 1901, and discussed in a compre¬ 
hensive review of the progress of education, 
issued by Lord Gurzon’s Government in Maroli, 
1904, of which, for present purposes, the 
most important portions were those (para¬ 
graphs 25, 38, and 40) which affirmed the 
supreme importance of providmg a properly- 
trained teaching stail, and dealt with certain 
tendencies unfavourable to discipline which had 
then come so prominently to notice. In, respect 
of these it was observed that “ in Government 
institutions the instruction is, and must con¬ 
tinue to be, exclusively secular. In such oases 
the remedy for the evil tendencies ... is to be 
sought not so hxuch in any formal methods of 
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teaching conduct by means of moral text-books, 
or primers of personal ethics, as in the influence 
of carefully-selected and trained teachers.” 

The earliest efforts at impartiug education to 
India having been due to missionary enterprise, 
it was natural that the Government, when 
they began to realise their responsibilities 
in the matter, should be especially careful to 
guard themselves against any suspicion of 
participating in a proselytising movement. 
Hence the repeated reassuring declarations of 
strict neutrality. It is, however, worth while 
strongly to emphasise the point that the Court 
of Directors fully contemplated that, in the 
elementary schools (which they hoped would 
find local support and only be aided by Govern¬ 
ment) religious instruction, according to local 
needs, would be arranged for; and that Sir 
Charles Wood’s despatch only laid down that 
we should not interfere with that branch of 
education. Elementary education is now 
supported mainly by the local cess and 
administered by local bodies under Govern¬ 
ment supervision and inspection; and, in the 
strictest interpretation of the policy laid down 
in 1864, it is possible to hold that there is no 
bar to those local bodies arranging for regular 
religious or ethical instruction, unless it be the 
reiteration, in the orders I have quoted, of 1904, 
that ** in Government institutions the instruc¬ 
tion is, and must continue to be, exclusively 
secular.” The village school, in the vast 
majority of cases, is technically a Government 
institution; but the local body administering 
it, at the cost of the local cess, may fairly be 
regarded as being in the position contemplated 
by the Court of Directors when laying down 
the policy of the grant-in-aid. 

I may now turn to the attitude of the Indian 
mind towards this question, with a preliminary 
explanation in respect of the terms used. Be¬ 
sides Hindus, in countless castes and sects, the 
Indian peninsula is peopled by Mohammedans, 
Sikhs, Jains, Parsis, and so forth. But the 
Silchs and Jains are, racially Hindus, and so is 
a very largo proportion of the Mohammedans, 
while the others are numerically small. What 
I shall have to say of the Hindu or Indian 
mind, therefore, applies, in essentials, to the 
mentality of many of the religious sects who 
do hot, strictly, come within the category of 
the Hindus. 

As has been well said in Chapter" XX. of 

Indian Unrest ”In India ... religion in 
some form nr another ... is the dominant 
in the both, of every individual and of’ 


every separate community to which the indi¬ 
vidual belongs. Religion is, in fact, the basic 
element of Indian life, and morality, apart from 
religion, is an almost impossible conception for 
all but an infinitesimal fraction of Western- 
educated Indians.” Mr. Chirol’s conclusion 
that, such being the ease, any attempt to instil 
ethical notions into the mind of the Indian 
youth, independently of all religious teaching, 
could only result in failure, will be referred to 
later. The reason why religion plays such 
a fundamental part in India is not far to seek. 
Whether Manu was a Kshatriya who assumed 
the priestly office, or whether he was a Brahmin, 
the fact remains that the Code to which his 
name is attached represents the social ordi¬ 
nances of a people, or rather peoples, of very 
complex civilisation, devised and carried into 
effect over a period of many generations, but 
having, as their, ultimate sanction, not the 
mandate of a temporal sovereign, but the force 
and rigidity of the divine will. In a community 
whose social laws were invariably framed by the 
hereditary priestly caste, it was perhaps natural 
to claim for them divine inspiration; and the 
result, which it is so difficult, and yet so im¬ 
portant, for us to appreciate, is that the whole 
social system in India, which has persisted 
through so many centuries, rests upon a 
religious basis. That system, moreover, is 
prescribed in such detail, and has, for each 
item, such specific religious sanction, that there 
is no act or event of the ordinary day which has 
not a religious symbolism. “The fetching of 
water, the ablution, the preparation and con¬ 
sumption of food, the transaction of business, 
the setting forth upon a journey, the crossing 
the threshold of a house, each and every one of 
these daily functions is associated, more or 
less consciously, with the observance of some ” 
ritual, or some recognition of or obeisance to 
the god-head. With the vast majority of the 
subject peoples plunged in darkest ignorance, 
the need for impressing upon them the divine 
nature of the social ordinances helped to give 
rise to the multiplication of the deities. The 
loftier conceptions of the higher Hinduism 
could not be expected to appeal to intelligences 
untrained. Hence, and partly, perhaps, as 
a counterblast to the purity of the democratic 
teachings of Gauttoa, were evolved the multi¬ 
tudinous, and so often degraded, symbols of the 
deity adapted to the dbncrete requirements 
everyday life, Marred as much of the beat^ 
of lie higher, has been to stdt the 

ei^standH^ the fact';r«^^ns that 
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tho whole life of a Hindu, from ages before his 
present birth till countless ages after, is regarded 
as one eternal, foreordained association with 
the divine; as a cycle of births each connected 
with the last. It is thus that Hinduism is 
a universal pantheism, involving the eternal 
perpetuation of a social system rooted in the 
very essence of itself; and it is for the foregoing 
reasons that the social law, regarded less as 
a rule of conduct than as an emanation o£ the 
divine purpose of the Universe, has been and is so 
ligid and immutable. Bitual and ceremonial, ill- 
understood and ignorantly performed, perhaps, 
by the mass of the people, but yet helping to 
form a rule of life and conduct, w’ere, there¬ 
fore, part and parcel of the upbringing of the 
Hindu child. In cases where the child went to 
school, the parent assumed, with go’od reason, 
that such teaching as he received included, as 
an essential adjunct, the learning of some 
portions of the sacred hooks. 

Now, as is well-known, a cardinal feature of 
the-teachings of the Hindu sacred literature is 
the stress that is laid upon the respect due to 
a parent by his children, by the student to 
his guru, and by the subject to constituted 
authority; with the result that in no country 
in the world was the family tie so strong, or 
the instinct of deference to age and learning 
more pronounced. And it was into a com¬ 
munity with such traditions of reliance upon 
authority that we introduced, with the most 
benevolent intentions, a system of Western 


parents have told me of the deplorable change 
in the attitude of children to their parents, and 
have, many of them, urged that the Government 
should do something in modification of an 
educational system which they hold to be respon¬ 
sible for the result. Religion, or at all events 
ethics based upon religion, they now realise, must 
he an integral part of an Indian’s education; 
and they ask that, if the difficulties in the way of 
the establishment by Government of denomina¬ 
tional teaching are insuperable, facilities shall 
be given for imparting a moral training based, 
so far as may be, upon the ethics common to 
all the higher religions. 

The problem confronting the Britisli Govern¬ 
ment in India can, therefore, be considered 
under the following headings :— 

Firstly .—Are we debarred, either by guaran¬ 
tees or by policy, or on account of the inherent 
difficulties in the path, from reconsidering the 
decision that wo should countenance no religious 
teaching of any kind in educational institutions 
for which we are responsible ? 

Secondly .—If wo are so debarred, is it possible 
to devise means whereby the lacuna in the 
upbringing of the youth of India can bo partially 
made good 2 

In respect of tlio first question, regarded in 
the light of an ethical problem, much might bo 
said. It could be contended that a policy of strict 
neutrality imposes on us the obligation to give 
equal opportunities and facilities to the religions 
of all the nationalities and races over which we 


education based on Western ideas, but bereft of hold sway; and it must be acknowledged that 
the one element which entered into all the this is not the case at present. It could be, 
social relations of the people. The laudable and has been, argued that, wherever the State 
efforts of Government officials resulted, after intervenes and undertakes the responsibility of 
'1854, in a very great expansion of the school- educating the peoples under its dominion, it is 
going population; but, since the hoped-for bound to provide instruction in the moral 


scheme of grants-in-aid of schools indigenously 
-established proved abortive, or at least met with 
only very qualified success, the schools newly 
established were, in the vast majority of 
oases, Government institutions which made no 
provision whatever for religious instruction. 
Parents, acquiescing in accordance with their 
traditions, permitted their sons to go to the 
Government schools and asked no questions; 
wiffle it seems till recently never seriou^y to 
l^ve wcuired tO the authorities that a radical 
*:cltoge m tlte nature of the^ People would 
feyllow su^h a vital alteration in the 

^ ^ has occurr’ed. Those who deplore 

.ti^e/'iil^i^eneratm^ of' Indian 


^^principles of the religions professed by those 
Peoples; and a good case could be made to 
slmw that the banishment of such tuition from 
Inoi^ schools, as a result of past policy, has 
been \|t neutrality but an unintentional failure 
to realis^^lll^pral obligation. Such guarantees 
as have beSn given—as, for example, that con¬ 
tained in Queen Victoria’s proclamation of 1858 
—most certainly do not debar us from giving 
facilities, to those who desire it, for acquiring 
instruction in their own religions, and I do not 
think that the policy as outlined in 1854 can be 
interpreted as an absolute bar, though it may 
have been, by inadvertence, more stringently 
interpreted on subsequent occasions. 

If, however, the suggestion I made earlier in 
this paper could be approved, namely, that 




MuLrdh 24 , 1911 , 


JOUBNAL OF THE BOYAL SOCIETY OF ABTS. 469 


local bodies administering the elementary 
schools in their charge should be regarded as 
falling within the category of the aided schools 
contemplated by Sir Charles Wood, in respect 
of which, you will remember, the Governments 
in India were only directed to refrain from 
interference with the religious instruction 
therein conveyed, then the flank of the difficulty 
would be turned; and I believe there, would 
remain no insuperable obstacle in tKe way of a 
great and much-needed reform. I should like 
to quote to you the words of a very eminent 
Brahmin, holding the highest official position 
in a Native State, and one enjoying universally 
the greatest respect andi esteem. He addressed 
a letter to the press in India, about three years 
ago, urging that Government should leave 
primary and secondary education entirely to 
the people, for the reason, among others, that 
in a huge continent like India, the Government 
cannot inculcate the moral training and impart 
the religious knowledge so essential to Indian 
minds. It is in primary schools,” he wrote, 
that the foundation of moral ideas is laid, and 
it is primarily the text-books of these schools 
which have to infuse in infant minds the ideal 
of a moral and virtuous life,” 

It will no doubt be said that, even if there be 
neither guarantee nor policy which absolutely 
debars us from modifying the system of educa¬ 
tion as hitherto applied, there are practical 
difficulties of an insuperable character in the 
w^ay of any scheme of religious insti'uction 
under the aegis of the State. At a conference 
on this subject, held in Bombay at the instance 
of His Excellency Sir George Clarke in April, 
1910, several speakers emphasised the difficulty 
incidental to the number and diversity of the 
races and religious creeds, even in one province. 
The difficulties may at once be admitted, but 
that they are not insuperable requires little 
demonstration. It is, of course, well known 
that the State of Mysore has incorporated in its 
curriculum a scheme of religious and moral 
training; but it is, perhaps, not equally widely 
knowm that a considerable number of aided 
schools and private institutions in British India 
and in Native State territories, have also 
adopted the text-books of the Sanatan Dharma 
series (published by the Hindu Central College 
at Benares), and have regular courses of instruc-. 
tion in them. Now there are Mohammedan 
pupils in the Mysore State, and non-Hindu 
pupils in the other jnsifitutions ; but I 'h^Cve 
not heard of a single instance in which difficulty 
has arisen, or obf^tion bas been taken, on &at 


account. And yet, that there is, primd facie^ 
room for such objection is manifest to anyone 
who will study the hooks of this series. While 
in themselves innocent enough, they are so 
essentially and exclusively Hindu and so 
peculiarly transcendental in their teaching, 
that they are open to criticism, not only at 
the hands of pupils professing other faiths, 
but on the ground that in the higher series 
they are less ■ concerned in inculcating a 
high ethical standard of conduct than in 
instilling the principles of a philosophy peculiar 
to a certain and limited class o£ Brahminism. 
And yet these texfc-books have achieved a 
certain vogue, and their use is extending, while 
shorter adaptations of their doctrine are being 
prepared for local use by some more intelli¬ 
gent headmasters. I have laid, perhaps, undue 
stress upon these Benares publications, because 
they, and their adoption in a considerable 
number of schools, are an indication, first, of 
the possibility of giving religious instruction in 
India, and, secondly, of the awakening of the 
people of India—especially the older generation 
—to the absolute necessity of devising means 
for affording definite and systematic training for 
their children in the ethics of their religion. 

Thus far it has been suggested, on a con¬ 
sideration of the history pertaining to our 
control of Indian education, that it has not 
been our deliberate policy to oust religious 
instruction from the schools of India, but that 
the practice has been the result of an excessive 
scruple, coupled with the apathy of the people 
themselves, who failed adequately to support 
and foster elementary education.^ The pub¬ 
lished views of an eminent Indian (Brahmin) 
authority have been cited in support of the 
policy of Sir Charles Wood in respect of leaving 
primary education to the people themselves, 
with full liberty to provide, under proper 
inspection, for the religious and moral training 
of the pupils. An endeavour has also been made 
to bring out clearly, not only the essential 
importance of their religion to the Indian 
peoples, but also to show that the older 
generation now fully realises the lamentable 
result of neglecting it. It remains to offer 
some suggestions as to methods for introducing 
the change which seems so urgently called for. 
And, as a preliminary to the discussion of this, 
part of my subject, I must refer again to the 
communiealion, already^ twioe-q[Uot6d, from bSiy 
Brsaimin Mehd, in 'which he argued in ; ftLYdfir 
of btoifeg o?er ^toentary education 

^, 'Thet ji^i^lying ^ reason ■'vto' ;‘jK5und 
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one, being based, in fact, on the principle of 
decentralisation. In the continent of India it 
is impossible to aim at uniformit 3 ^; and, there¬ 
fore, in the remarks which follow, it is assumed, 
as an unalterable principle, that, if success is 
to be achieved, the greatest elasticit;y must be 
allowed. 

The attention of many of you must have 
been drawn to a series of most interesting 
letters which appeared in the Times on the 
subject of Education in India, from the pen of 
the Bev. Dr, Miller, lately Principal of the 
Madras Christian College. Adopting a line of 
argument very similar to that which I have 
followed in my endeavour to show that the 
true policy laid down in 1854 has been mis¬ 
understood and misapplied. Dr. Miller advocates 
greater encouragement and a more liberal 
financial support to those private institutions 
which unquestionably come within the scope of 
aided institutions as contemplated by Sir Charles 
Wood. He writes:—“ If the broad principles laid 
down in 1854 were henceforward to be fully 
acted on, if liberal aid and sympathetic superin¬ 
tendence began to be afforded to private effort, 
there cannot be a doubt that schools and col¬ 
leges hereafter to be founded by Hindus and 
Mohammedans would be based on the tenets of 
their faiths, and would exert an influence on 
the students in attendance enormously more 
healthy than that of the secular schools and 
colleges.^’ It will he realised, from what has 
gone before, that I most cordially endorse 
this view, but that what is advocated in this 
paper goes very much further. I am not so 
familiar as Dr. Miller is, of course, with the 
conditions ruling in Madras, but in other parts 
of India, in the case of elementary schools, the 
proportion of institutions owing their existence to 
private enterprise is almost a negligible quantity, 
and, unless the principle is expanded so as to 
cover those institutions, quasi - Government 
schools though they be, which are supported 
by local funds and administered, under Govern¬ 
ment supervision, by local bodies, it is to be 
feared that many generations would pass away 
before an appreciable improvement took place. 
The village schools, as well as the elementary 
schools in the towns, are those which it is so 
pre-eminently desirable to reach; and though a 
p^centage of such schools in the towns are 
; pdvaie those in the 

i,, mofu^il departmentally controlled, If 
. ^iew that “it is Inlspiiims^y s^hoplB that 
of moral MeiiB is 

X believe, by ^ experience" in other 


countries—be accepted, then, if the policy here 
advocated is to be effective, it must be applied 
more widely than is demanded by Dr. Miller. 

It is, however, of no advantage to blink 
difficulties, and a very real one occurs here. It 
will not suffice, in the case of those schools, 
whether private or administered by local bodies, 
for Government merely to inspect and approve 
the secular curriculum, leaving the religious or 
moral course of training severely alone. In the 
case of more than one private school {not in 
Bengal) it is within my personal knowledge 
that the liberty to teach religion, unfettered by 
any check, has been grossly abused; and that 
the true doctrines of the Hindu sacred -books 
have been hideously perverted to serve political 
ends. Such a state of things is, of course, 
exceptional; moreover, no degree of control 
could be made effective for its complete sup¬ 
pression. Nevertheless, it is a fact to be reckoned 
with, and one which makes it dangerous to 
subscribe to Dr. Miller’s conclusion that the 
State should not only “ abstain from inter¬ 
ference with the religious instruction forming 
part of the course in the institutions which it 
aids, but ” should “ take no notice of whether 
religion is included in their course or not, pro¬ 
vided they are certified to bo in other respects 
efficient-” This is an echo of paragraph 56 of 
the Despatch of 1854, where, dealing with the 
duties of educational inspectors, it was directed 
that “ no noiioe whatsoever should be taken by 
them of the religious doctrines which may be 
taught in any school,” which, if strictly carried 
into effect, would debar an inspector from 
reporting on the existence of abuses such as 
have been referred to. These abuses could not 
have been foreseen fifty years and the 

difficulty, in adapting the general lines of the 
policy then laid down to the exigencies of to¬ 
day, lies in steering the middle course betweexi 
active interference and the Imsae&^faire for 
which Government are so much blamed by 
Indian parents at the present time. It must 
be remembered that India is not, as England 
is, a country in which local authorities Ixave 
always administered their own affairs and are 
quite capable of safeguarding their own interests. 
It is not only possible, but it not infrequently 
happens, that in India a local school, or other 
institution, is conducted upon lines which are 
cordially disapproved of by a majority of the 
inhabitants. Partly because of an innate apathy, 
more, however, on account of the tendency of 
the people to lean on Government, or its local 
representative, in all things demanding action 
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or initiative, a most undesirable state of 
affairs might continue indefinitely, without any 
rumour of it reaching the ears of authority, in 
respect of any matter of which the Govermiient 
publicly notified a policy of rigorous non¬ 
inspection. We should, therefore, I submit, 
be evading our responsibilities if we went the 
lengths suggested by Dr, Miller. But a middle 
course is not altogether incompatible with the 
prescribed policy. Inspection is not interference. 
Supervision is not direction. The aim should 
be, by regulated instructions, to cause our 
educational inspecting officers, while abstaining 
from interference, to satisfy themselves that 
the religious instruction conveyed is of an 
appropriate, or at least harmless, character; 
and the regulations could be so framed as to 
secure that no initiative, in dubious eases, 
should be taken without the sanction of the 
local Government. 

The difficulty which is always put in the 
forefront of those resisting the reform has now 
to be faced. It is stated continually, as though 
the statement carried its own demonstration, 
that the diversity of races, languages and 
religions, which find their place in India, is so 
great, and that the various religious denomina¬ 
tions are so closely intermingled, that it would 
be impracticable to prepare text-books to suit 
all requirements or to devise means for impart¬ 
ing instruction in the many doctrines whose 
followers would be found even in the same 
school. It has already been frankly admitted 
that the difficulty exists; but there has as yet 
been no organised attempt to find a way out 
of it. It has been shown, by a reference 
to the adoption of the Sanatan Dharma text¬ 
books in so many schools, that the difficulty has 
been enormously exaggerated. It has also 
been suggested that, if the obstacles are to be 
overcome, the cardinal principle to be borne in 
iqind is “ Decentralisation.” If the idea persists 
that there should be uniformity of text-book, 
and similarity of method, even for the same 
denominations, throughout the continent of 
India, then failure is assured. But, once it is 
realised that each locality will, if permitted, 
speedily devise its own methods, and, with the 
benevolent assistance, but without the direct 
interference, of Government officers, elaborate 
its own text-books, the greater pa,rt of the 
difficulties will vanish at once. Let me ta^e 
the Bombay Presidency, with which I am, on 
the whole, best acquainted, as an example; 
and let me exclude Sindh, which is a province 
apart. Three, or, if Urdu be included, four tnom 


languages are spoken. The population includes 
Hindus of both denominations (Yaishnavas 
and Shaivas); Mohammedans, both Sunnis and 
Shias, orthodox and unorthodox; Par sis; Hindus 
of the Jain persuasion; Lingayets, and so forth. 
Let us suppose that the Secretary of State and 
the Government of India have issued orders 
permitting the introduction of religious instruc¬ 
tion in the schools of such of the local authori¬ 
ties as may ask for it. The Bombay Government 
w'ould doubtless convene meetings of small 
committees of representative men, from the 
distinctive localities, of such branches of the 
community as were affected by the demands 
of local authorities; and these committees, in 
consultation, if necessary, with the educational 
department, and with its assistance if asked for, 
would very quickly determine upon the kind of 
religious instruction they desired, and upon 
the person or persons best fitted for drawing 
up such text-books as might be considered 
necessary. And the Educational Department 
would render such assistance in the matter of 
preparation and printing as might seem justi¬ 
fiable and ajppropriate. 

One objection still remains untouched. A 
large proportion of Indian village schools in¬ 
cludes Mohammedans as well as various denomi¬ 
nations of Hindus on their rolls; and it may 
quite easily happen that, while instruction in 
the moral principles of Hinduism could be 
arranged for in a given locality, it would be 
difficult or impossible to provide for the religious 
instruction of the Musulmans. This, I suggest, 
is an obstacle in the way of the complete 
introduction of this reform, but in no way 
vitiates the argument for -its partial institution. 
Both Hindus and Mohammedans, in India, 
are, as a rule, extraordinarily tolerant; and it is 
conceivable that, rather than attend no class of 
religious instruction, the Mohammedans, in the 
case I have supposed, would attend the Hindu 
lesson. Thus, provided, so far as Government 
and the local authority are concerned, atten¬ 
dance for this particular subject remains 
optional, or compulsory on individual boys< 
only at the express wish of the parents, the 
objection would not be a practical one. 

It is, however, less the aim of this paper to 
suggest devices for overcoming the difficulties 
in the path of what is so universally regarded 
as a most necessary change in our . scheme of 
education, than to, put forward reasons why 
a practical endeavour should be made to assess 
those difficulties authori^tively—in other wc^dti 
to- utge thue has now oomelor seriously 
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grappling with the problem. Tlie moment is 
opportune. The first Minister for Education— 
a Minister who bears a name which, of itself, 
carries weight in the educational world—has 
just been appointed. He will find the ground 
prepared everywhere for reform. Should there 
still be reason for hesitation as to whether the 
community is ripe for the change, let a com¬ 
mission, or provincial commissions, composed 
largely of the real leaders of the Hindu and 
other communities, be appointed to inquire, 
deliberate and report; and let the subsequent 
line of action depend, so far as is possible with 
due regard to the preservation of general 
principles of policy, upon local conditions and 
demands. 

There remains for consideration the question 
whether, if the obstacles in the way of permitting 
the teaching of morals upon a religious basis in 
Indian schools are ascertained to be insuperable, 
there is no alternative method. Even if this 
question did not thus arise in a practical shape 
I should be ignoring a most important factor in 
the discussion were no reference made to the 
work, in regard to India, which is being done 
by the Moral Education League. However 
strongly one may share the views of the great 
majority of those who, familiar with India, 
and with Indians in India, believe that, to be 
efficient in the best and highest sense, moral 
instruction must there, more than anywhere else, 
♦be taught in conjunction with, and upon the 
basis of, the religious of the different peoples, it 
has to he recognised that a change of policy of 
the magnitude involved in a subversion of the 
practice of more than half a century is not 
lightly to be entered upon; and that a false 
step, taken in haste, would be conceivably 
worse than none. There are many of those well 
qualified to form an opinion—and among, the 
number some (a minority) of my Hindu friends 
—who apprehend difficulty, and perhaps some 
dangers, in dogmatic religions teaching, chief 
■ among those dangers being the inadequacy to 
the task of the subordinate educational staff 
in India, To such persons it seems at present 
preferable that a commencement in the reform 
la^vanent should be made upon g"was^-seoular 
In France^ in parts of England, and pre- 
in Japan, there is a tendency for 
divorced from religion to take 
"%e place of dtomiJiaM teaching; and the 
,;^rbe judged, appear to 
, ,;Alfcough, to persons who 
studied, will seem dangerous 

^ draw any^ dofe analogy from the practical 


and progressive nations I have mentioned, and 
to conclude that the same results would ensue 
in the case of India, it is nevertheless desirable 
to take the alternative into consideration. At 
the moment, indeed, it is essential to do so. 
Under the auspices of the Moral Education 
League, Mr. F. J. Gould, with whose work in 
England you are probably familiar, has drawn 
up a book of moral lessons for Indian school 
children which will shortly be published by 
Longmans, with the title “ Youth’s Noble 
Path ”; and a prominent member of the League 
has proceeded to India with a view to organising 
its dissemination and use in India. TJie work 
is admittedly tentative. In a characteristically 
modest preface Mr. Gould, after explaining that 
his chapters are to be regarded as suggestions 
and types, and not as a fixed code to be rigidly 
followed,” and after laying stress upon the 
dependence of success upon the teaching staff, 
concludes:—I am yet profoundly conscious of 
the tentative character of the work, and of the 
immense field that still awaits the careful study 
of the moral instructor of Indian childhood and 
youth. Educationists will improve upon my 
imperfect achievement.” 

Should it, unfortunately, prove too difficult 
to adopt a policy which will enable local bodies 
throughout India to introduce the teaching of 
ethics upon a religious .basis in the schools 
within their charge, there is thus, ready to 
hand, an alternative. Mr* Gould’s book draws 
its inspiration from all sources, and bases its 
teaching upon that of all the great religions 
impartially. So far as I can judge, there 
is really nothing in it to which Hindu or 
Mohammedan, Parsi or Buddhist could take 
serious exception. Not the most fanatical 
political opponent of all things British could 
pretend that its teachings are aimed at making 
loyal subjects rather than worthy and high- 
minded citizens. And in such circumstances, 
should ^he wider policy be impossible of 
adoption, we shall have travelled some way 
in the right direction if we introduce, through¬ 
out the Government schools, the practice of 
systematic moral training upon a secular basis, 
commencing upon the model now furnished. 
The Government of Bombay, who in this matter 
are taking the lead, have already officially 
determined upon the preparation of a similar 
text-book, and I understand that the work 
will shortly be taken in hand. I suggest 
that, although the greatest weight must 
attach to Mr. OhiroPs view that an attempt 
of this kind, to instil ethical notions into the 
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Indian mind independently of religions dogma, 
is bound to end in failure, nevertheless if we are 
debarred, in respect of a portion of our schools, 
from instituting a regular course of religious 
instruction, we should make the attempt. 
There is a definite demand for it; and though 
it may be regarded as a ^pis aller, there will be 
no hesitation, on the part of the majority of 
thoughtful Indians, in accepting it as^ better 
than nothing. 

In conclusion, I desire to anticipate one reply 
which will be made to the suggestions here 
thrown out. In the review of educational 
progress in India issued in March, 1904, to 
which reference has already - once been made, 
after the observation that instruction in 
Government institutions is, and must continue 
to be,, exclusively secular, the Government 
of India observed that the remedy for the 
tendencies unfavourable to discipline, which 
had' been noticed of recent years, lay not so 
much in any formal methods of teaching conduct 
by means of moral text-books or primers of 
personal ethics, as in the influence of carefully- 
selected and trained teachers.” With the 
soundness of this observation everyone must 
agree; but I would ask anyone acquainted 
with India, and especially with the conditions 
obtaining in the subordinate educational service 
of most provinces, how long we should have to 
wait for a remedy dependent upon an improve¬ 
ment in the quality of teachers up to the ideal 
standard contemplated. The, Governments in 
India, are doing what they, can, with the re¬ 
sources at their disposal, to raise the pay of, 
and render more attractive, the lower posts in 
the Educational Department, in order to enlist 
teachers of better qualifications. In the first 
place, however, it is to be borne in mind that, 
owing to the past policy, we cannot at present 
hope to- get material which itself has had any 
training in moral principles; and, secondly, 
years must elapse before the lower grades of 
this service can be so improved as to attract 
men of the quality stipulated for in the memo¬ 
randum. The question which suggests itself to 
those hoping for practical amelioration within 
a, measurable, period of time, is whether it is not. 
better to-put a good text-book, on whatever 
subject, into, the hands of teachers of question¬ 
able attainments, and require them to teach, 
their pupils what is therein written, rather them 
to , leave matters to drift. Moral inftruotlon 
requires to be systematically conveyed, just aS 
instruction.mnst be.sysl^ma1iio^^^ 


text*books on all the others—surely, therefore, 
we may with advantage put into their hands 
a book of guidance in ethics. It is neither 
the easiest nor the ieast important subject to 
teach; and even if we could expect workmen 
who have never learnt how to make bricks at 
once to undertake the task, we should at least 
feel bound to furnish them with the necessary- 
materials. 

The conclusions which this paper wishes to 
suggest may be summed up as follows :— 

1. The policy laid down in 1854 imposes no 
absolute bar to the introduction of moral .in¬ 
struction based on religion in aided* schools; 
and it is permissible to hold that the schools 
supported primarily by local bodies, and ad¬ 
ministered by them, come within that category. 

2. It is in primary schools that it is peculiarly 
desirable that the elements of moral notions 
should be taught; and the vast majority of 
primary schools would come within the scope, 
of the suggested reform. 

3. The practical difficulties in the way of 
introducing the change should, if necessary, be 
inquired into by a Commission appointed for the 
purpose; but these difficulties will be greatly 
diminished if it is once decided that uniformity 
of procedure and method throughout India is 
unnecessary and undesirable. 

4. The demand for some measure which will 
make good the deficiency in the educational 
system is so urgent that, if the difficulties con¬ 
fronting Government are found to be insuperable 
as regards the introduction of moral instruction 
upon a religious basis, a scheme of secular moral 
instruction, modelled for the present upon the 
work of the Moral Education League, should be; 
given a trial throughout all schools with which 
Government are concerned. 


DISCUSSION. ' 

The Chairman (Lord Northoote) was sure all 
present would feel that Mr. Hill had dealt with 
the great question of Indian education in as 
comprehensive a way as it was possible to deal 
with so vast a subject within the limits of time 
to .which the paper had to be confined. Mr,. 
HiU had touched upon some of the notorious 
weaknesses. and defects of the present system of 
education in a manner which entitled him to 
the Society’s cordial thanks. He (the Chairman), 
would refer particularly to, one of the con¬ 
cluding points of the paper, which urged Itot' 
text-books, ^uch as wer^ inffioated, might witlf!' 
greitt advantage be ito to the teach'®!^ Ih 
xuial!schobli;in Ridi^- All knew that iihd^r * esdit- 
pay; and ;^c^tion of the, 
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teachers in the smaller schools in India were so 
extremely low, that it was impossible to get the 
best men to undertake the work. He thought it 
was, therefore, essential that there should be fur¬ 
nished to those men, who for some time to come 
must continue to educate native children, every 

- help which could be given them by a good text¬ 
book, in order that they might be enabled to 
inculcate moral lessons. He also thought there 
was much to be said for the suggestion that a 
Oommission should be appointed to inquire into 
the general subject of Indian education, which 
Oommission should report to the Government 
in what way any schemes for its improvement 
might be carried out. He need hardly say that 
he should attach special importance to the 
report of such a Commission if it were very 
largely, or, indeed, mainly, constituted of native 
Indians, who would be better able to judge of 
the requirements of their fellow-subjects than 
Europeans. 

Sir Theodoee Mobisomt, K.O J.E., said, while he 
was in substantial agreement with the paper, there 
were one or two. points as to which he did not 
agree with Mr. Hill. In the first place, in regard 
to both the paper and also to Mr. Ohirors book, he 
thought there was a danger of losing the per¬ 
spective, because of the troubles directly connected 
with English education which were at the present 
moment in everybody’s mind. People were rather 
apt to overlook the very great and beneficent 
revolution which English education had achieved 
in India. It was but a very short time ago when 
the morality of Indian public servants was more 
than open to question, but at the present time the 
tndyersal evidence of all English ofidoers was that 

- those Indians who had received an English edu¬ 
cation were absolutely trustworthy. There was a 
Chief Justice in the province in which he (Sir 
Theodore) served, who used to say: “ If you will 
tell me those men in the judicial service who have 
received an English, education, I will tell you the 
honest and incorruptible judges.’^ In a great 
niany other spheres of native life the same 
remark applied. It was the universal testimony of 

5 Indians themselves that ttie mere acquisition of 
English ^ucation had wrought an extraordinary 
' change in the morality of the peopleu In asking 
many Indian gentlemen to what they attributed 
such a great change from the mere fact of an 
Eni^ish education, the answer had always been: 
“It has freed us from the thraldom of authority.’’ 
Could anybody deny that that was a perfectly 
Intimate deduction from English literature? 
?r, hot English literature, from the time of 
-4^een Elizabeth doTO the present day, one 
long pas^ oi liberty and the exaltation of the duty 
oiprivalfe jtdgment ?^ That being so, was that 
to be arrested my thing short of stopping 

; Th^ he thought 

rehgiw eduoalScto im going to 
and neW id:^ 'whhdi 


were surging through India ? His own experience 
was that the old orthodoxies were crumbling away, 
and that they were perfectly powerless to resist the 
stream of modern thought. He had had a good 
deal of experience in regard to religious education 
in India, and if anybody imagined that the very 
strong public opinion which existed in Aligarh was 
due in any way to religious education, he felt it 
his duty to reply that it was not. The influence 
of religious education at Aligarh had been 
very small. What had been very powerful, 
and what was a great engine for good, was the 
tone and the traditions of the place, which he 
believed could only be got in a denominational 
institution. 

Sir J. D. Eees, K.C.I.E., O.V.O., thought 
that one, at any rate, of the texts from which Mr. 
Hill had preached needed no emphasising, namely, 
the fact that a certain class of education—which 
did not need pointing to—was a powerful solvent of 
the Hindu—he would not say of the Mohammedan 
—•religion. He remembered some time ago, when 
he was on the staff of the Governor of Madras, 
going to the bordei;^ of the Presidency over which 
the Chairman had ruled with such distinction, 
where there was a forest in which were some 
deserted idols. It was a beautiful forest, with 
gushing fountains, blue sky, sparkling sea—every¬ 
thing that was beautiful and romantic. He asked 
the Governor to go and see the idols and the 
deserted temple. On going the next day, they 
found the idols had been anointed with oil and 
flowers strewn before them. The Governor asked 
what it all meant; he had been told that it was a 
deserted temple. The tehsildar replied that he had 
had the idols washed and worshipped especially 
for the Governor’s inspection! On being asked 
what his own view of rehgion was, the tehsildar 
replied: **Having received an education of an 
English character in a University, I have no 
religion left.” He also vouchsafed the information 
that a Government officer had no time for religion. 
He (Sir John) did not put that gentleman forward 
as being a type of the product of English educa¬ 
tion, and it might be that Sir Theodore Morison 
would say that what was the matter with the 
tehsildar was that he had not had education 
enough. But there was a moral in his story. When 
ha was at Whitechapel a few nights previously, 
preaching anti-Sooialism and talking about India, 
he found the people in that district evidently 
thought that the products of English education 
who came home here and pretended to represent 
India really did represent the inhabitants of that 
vast sub-(»ntment‘, and at any rate they were people 
who invariably had lost their own religious beliefs. 
That was a very important matter, and he agreed 
with , Mr. Hill ant not with Sir Theodore Morison 
upon that point, He remembered, that when 
the, Bo-fopmers, that , peculiar product afid fino. 
flower ,0f new.e4ll<s^<>3a, began to get povrbiffdl 
in.Indi^, the ‘of 'theit> ptefhA ; 
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quote authorities to prove that that -was' their 
attitude in the beginning. They did not maintain 
that attitude, nay, they deliberately renounced 
it, and were now revivalists of Hinduism. Every¬ 
body would admit that those who had received an 
English education in India were making admirable 
public servants. But the theory put forward by Sir 
Theodore seemed to imply that the pubHo servants 
in India, and in particular the judges, were not 
to be depended upon, and were not honest, unless 
they had received an English education. From 
that view he entirely dissented. He believed there 
were men who were as honest and as upright 
amongst the Indian and Mohammedan peoples who 
had not received such an education as amongst 
those who had. For his own part he did not 
believe that the morality of the one class was 
superior to that of the other. Sir Theodore had 
also said that the result of English education was 
to free the Indian from the thraldom of authority. 
He {Sir John) admitted that was the result, but he 
also claimed that that freedom from the thraldom 
of authority had been carried to a dangerous 
extent, and liberty had degenerated into license. 
He believed that the measures suggested by Mr. 
HiU would have an admirable efiect, and that they 
would not arrest, as Sir Theodore said, the stream 
of thought which had set in a Certain direction. 
He (Sir John) believed that the stream could not 
be altogether arrested, but might be diverted, and 
that the adoption of Mr. HiU’s suggestions would 
control and turn it into a new channel, with 
very great benefit to those who underwent an 
English education. He could not help dotting the 
i's of one suggestion of the author’s. Mr. Hih 
said that the measures he suggested could probably 
be carried out with greater ease on account of the 
admirable tolerance of the peoples of India. There 
were many things in which the inhabitants of 
India set a good example to the people of Europe, 
but in nothing more than toleration. An Education 
Bill could not be brought before the House of 
Commons without violent disagreement among the 
Churches. In India, however, there had been no 
difdculty arising from the fact of the Hindu and 
the Mohammedan being in the same school. So 
far from there being any intolerance, both the 
Hindu and the Mohammedan united in giving the 
highest honorific ecclesiastical title they possessed 
to the English missionary, who did not always 
imitate that tolerance, favoured Mr. Hill’s 
su^estid Commission. 


abstained from interfering with religion in Indian 
schools, should be careful to be perfecfely impartial 
in its patronage of the education carried on by 
missionaries and private institutions. In Burma 
there was a well-educated population; there were 
no illiterate people, and the Burmese knew their 
religion well. Buddhism, while it made every boy 
a pupil and every man a teacher, was marvellously 
tolerant of every institution. He went to Burma 
in 1869, an unknown man, and poor, as a missionary 
always was. The Burmese built for him . colleges 
and schools all over the country; be had never 
had to ask a penny from England on that account. 
The result was that he had taught fifteen thousand 
of the boys of Burma. As an instance of Burmese 
toleration, he might mention that the King of 
Burma, hearing of the schools in Lower Burma, 
invited him to the capital, Mandalay, and there 
built for him a grand school, a church, and 
a house for his residence, and sent nine of Ms 
sons to the school to be taught. The King, 
Mindorn Min, said to him: *‘I do not say that 
I wish to become a Christian, hut I do acknow^ 
ledge that your nation is the strongest that has 
ever come to Burma. You have conquered the 
Burmese, which no other people has ever done, 
but although you have conquered them, you have 
not made them slaves, as others would have done.; 
you have given them equal rights with yourselves 
in your courts and iu your markets and in your 
private intercourse. You tell me that the secret 
of your justice and of your might and of your kind¬ 
ness lies in your religion, and I^wish my sons to 
learn that religion.” Yet that king was the recog¬ 
nised Defender of the Buddhist faith. The Burmese 
kingdom was now at an end; and what had hap¬ 
pened? The Chief Commissioner of Burma, Sir 
Ashley Eden, had tried to smash the college—St. 
John’s College, S.P.G.—in Bangoon. That gentle¬ 
man had written saying that unless it was sold to 
Government, Government aid would be taken from 
it—one-half the first year, two-thirds the second 
year, and everything the third year. Sir Ashley Eden 
wished to ruin the college lest it should be a rival 
institution ” to the secular college. He (the speaker^ 
refused the terms utterly, and declared that it would 
never be sold to Government, but that it would con¬ 
tinue as a Christian missionary college. That same 
spirit had gone on increasingly in Burma. No efiort 
had been made to kill such colleges, but the 
authorities had tried to let them die. They had 
tried so to make a distinction between the Govem- 


The Bev. Dr. J. E. Mabes ^d he knewT^g^little 
with regard to education in India, Ms lilc haviasg 
be^ spent in Burma, but there was a great deal 


m^ secular MstltuMons and the missionary ins^- 
tutions, ^at people should see the difierenee, with 
the result that Hre Ohristian missionary schools, 
wMch the people loved, bad the greatest difficulty 


with regard to ^Mcatien m India wMcb m mailntaMIng thhm^dves. d^e people o! lUdhG 


applIoaMe also to the Produce o€ Burma* CH 
been Ms lot %o, .ibat proasdnoe aS 

educationist and as at^^^rlpr oter fottyyea^; 
andbe'Miof6d.yet'.:to esten. 
agreed generally pi^er, there ^99iis 

wMeh to 'isuthor h^d 


were'thotOt^M^ t^ and if only the GovetH- . 

ment*'woffi-d such, Ohrietian. 

slohary'-Schools,fair 

^ thsi’ 
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Mr. M. T. Kadbrbhoy desired to refer to the 
question of compulsory education, which, if it was 
to he of any use in India, must be very carefully 
considered in all its aspects. Compulsory educa¬ 
tion in India would present many difficulties to an 
Indian, who would fear the introduction of such a 
sy^em, thinking it would deprive him of his own 
'Particular education, which was,'based on- Eastern 
learning. If a system of compulsory, education 
•was introduced in India, it must be either com- 
;pletely English or completely Indian, otherwise it 
would turn out Indians who would neither be a 
credit to their own education nor to the, new 
system of education. He sincerely trusted the 
Government would seriously consider whether the 
suggestion would be generally approved of by 
Indians. ■ 


Mr. R. A. Leslie Moore said he failed to see 
that Dr. Marks’s observations with regard to 
Burma had anything to do with the paper, seeing 
that the paper was confined to India. He, how_- 
ever, believed the fact to be that the Government— 
in India, at, all events—had shown fair play to 
missionary schools. He also thought the remarks 
of the last speaker were outside the paper, which 
dealt with the religious aspect of English education. 
Sir Theodore Morison had said that the high tone 
of. the Aligarh College was not owing to religious 
teaching, but to the’traditions of the place; but he 
would ask Sir Theodore: How had those traditions* 
sprung up if they were not the outcome of religious 
teaching ? They were probably as much due to the 
tenets of the Kor^n as modern civilisation in Europe 
was,to Christianity. Sir Theodore Morison had 
aiso said, that English education—by which he 
presumed Sir Theodore meant education given by 
the Government of India in India—had produced 
a very incorruptible body of Civil servants.. That 
was in the main true,, but Sir Theodore had 
omitted to notice that it was that same education 
which.had produced the frightful crimes that , had 
occurred in India during the last few years. He 
(Mr; Moore) was, however, thoroughly of opinion 
ihat if Mr, Hill’s scheme of religious instruction, 
could be taught when the -minds of the pupils were 
.fresh and plastic,, the result would be that the 
rising generation would recover that self-restraint 
and that respect for authority which had marked 
the generations that.had gone before, and which 
had resffited in a race marked for its moderation and 
.courtesy. Stress had been, laid upon the necessity 
for.the impartiality of the Government in Indian 
education. "Was it not possible for the Govern¬ 
ment,,tp maintain, th^t impartiality, by fostering 
all kinds'of religions F He thought, it might be 
interesting ,if he read a resolution of the Maharaja 
olMysore. on that point.,. It was,as follows: “ The 
Mine, to., be fp rietigious and moral instructi<Mi 
be hmi^' to .jftye, periods a. Week,, the first 
.^ef^^oiircallMiig devoted thereto,. 
-I Mondays,, 

instruct 

& '■ ^Pu®a|S^^^,^hursdays._ ■ The moral ■ 


discourse will he common to all porsuasions, and 
based on a text taken from some religious, moral, 
historical, or literary hook. In addition, there will 
be specific religious teaching from books like the 
Sanatan Dhamia advanced, text-book, the Koran, 
and approved commentaries and essays on the 
Mohammedan religion and the Bible.” ■ That was 
an order of an Indian prince with regard to the 
education of the children of" all his subjects, not 
only .Hindus, but Mohammedans and ■ Christians. 
Was the example too high for imihition liy .the 
Government of British India ? With regard to the 
.teachers, he was well acquainted with'many of thb 
primary schools of the Bombay Presidency* In 
those schools the monthly pay of. the assistant 
.teacher was often seven rupees—9s. 4^. Ho asked 
the members to imagine the guides, philosophers, 
and friends of the Indian school-boy on d$, 4d; a 
month I He would like to make a suggestion in 
that connection, namely, that less should be spent 
on bricks and mortar in erecting schools through 
the costly agency of the Public Works Department^, 
who worked well but expensively. He suggested 
.that the buildings should be erected by the Villagers 
themselves, with the aid of local board overseers, 
and that the surplus should go towards the better 
remuneratiou of the teachers. 


Mr. RE0iNAr4:) Muerav sympathised , most 
cordially with: the author’s suggestions, as to 
the question of moral teaching in India, if ex¬ 
plained and demonstrated by capable iooturorst 
He felt sure that such teaching would be aooopt- 
ahle to all sects and would oJfond none. Ho might 
teoall, as an example, a Hindu of high caste,-a 
strict Brahmin, most regular in his daily religious 
observances, who habitually carried about with 
him a volume of the “Ghristian Year,” much nf 
which he knew by heart. The reason he gave was 
that the thoughts in the hook were so > beautifully 
expressed that, they aided him greatly in. his 
meditations. With regard to the supposed'' diffi- 
culties which occurred between religions,, .one had 
only to look:at the bridge^ Which was .being made 
over that great, chasm which had separated for 
so many years science and religion in this 
country. Jf a-bridge could be constructed over- 
such a. broad gulf, as that, surely there could 
be, no difficulty in bridging* over tho small 
olefts which divided the religions of the worldi 
With regard to education generally*, "he, might refer 
briefly to his own experience. He had .femd most 
of the young Indians a;pplying for clerkships fairly 
efficien'frj'AU handwriting" and simple, arithmetic, 
but. i^otant, of. everything .else. .. They : lived 
at, some: distance from the offices in which they 
were employed,—an economical necessity so 
that their employers could ido. nothing - to 
assist them' iiik;;furthering their education:* He 
Would- surest; that thosej young, men might'be 
encouraged to odntmue their education^ by means 


of; evening classes’; in? the districts. in .Which -Miey 
resided. Ho expensive buildings wo*i:fid be requi^e^ 
and: the. fees d^'metruotors wo’dd:be^p44^pa#|i:"by 
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the; stiid'ents. ;He thotigiit employers might, not 
he averse supplementing the fees with the 
prospect ,of improving the efficiency of their staffs, 
the instruotprs being appointed by the-G-overnment 
ajnd being well-paid and capable men. The great 
advantage of such a _system would be that book-, 
learning: and theoretical knowledge would become 
adjuncts to ^practical experience- 7 -a very desirable 
combination.; 

• Mr. Syed Abdul Majid, LL.D,, considered that 
if a measure were adopted giving compulsory 
education to Indians in the religions of their fore¬ 
fathers, grave cpnsec[uences would follow. In the 
first .place, it would give, rise to a priestly class, 
and if history taught anything, it taught that if 
that class was in power, the march of progress was 
hampered and kept back. When the Government 
scheme was being .introduced into India, a great 
deal was heard about the depressed class. There 
wore about sixty-one millions of people who had 
been kept down by the priests in India. Their 
condition could only be improved by education,.hut 
if.that .education was given-into the hands of the 
priesits, their condition would remain as deplorable, 
as before.' Religion, in itself good to a great extent, 
was not .an unmixed blessing; it always created 
class, differenoea. The one policy of the, British 
Government should he, whether with Hindus,; 
Mohammedafis; .or Barsis, to create one nation 
called the Indian nation, and that evolution could 
not take place.unless and UAtil all those classes- 
received.an Entirely European education. People, 
a^ked the question: How do you account for the. 
unrest in India,? It was not because .Indians , had 
forgotten their religion. Indians had been t%ught, 
as, it ware^ purely on a' literary basis;. th^ had; 
been taught Shakespeare, .Milton, .and;.Tennyson, 
hfit.they had not received any , technical‘education 
at all. The .very, end of education was to .create 
happiiiess and comfortj and if the British Govern-, 
ment: really aimed at educating the people of India 
they should handle the question in. a more eerious . 
way, and give them the education that they really: 
required, namely, .technical education., The people 
would then he able to earn their livelihood much 
better than they were at present able to do, and 
such a system would do away with all the prevailing 
unrest. He challenged any person to name a single 
Indian who had received a high education who 
was not a supporter of the British Government, 
The best supporters.of British,.rule, in India, were 
highly-ed.ucated Indians, .The,,unrest existed among 
those who could not, get enough to live upon because - 
the economic conditions of the qo.untry were^npt 
d^eyeloped. 


nate and fructify principles of life and conduct, he, 
was himself more than doubtful. But. he would 
not enter into a discussion at that late hour. The; 
whole subject needed, thought, and above, all an 
expression of the opinions ,of leading Indians upon. 
the issues raised. Sir Theodore Morison had hardly 
touched them. Dr. Marks had contributed, a useful 
suggestion, for many thought with him that aided 
enterprise needed more fostering care and..fairer 
treatment for purposes of development. Dr. Miller’s 
recent contribution .to. this .subject deserved "the 
careful attention of all. Mr. Kaderbhoy and 
the last speaker seemed to' have introduced a new 
subject, but perhaps their speeches were meant to 
enforce the need of caution, on the ground that if 
Government made education compulsory their 
-motives would be misconstrued if they introduced 
facilities for religious teaching., Perhaps . that 
flight be the case. But .compulsory educatiomwas' 
a very long way off, and if introduced now half the • 
existing schools would be starved to death owing: 
to the loss ofifee income. The Society owed much 
to Mr. Hill for his paper, and to Lord HorthOote for. 
presiding and contributing some really valuable 
thoughts to the discussion. .He was confident that: 
the meeting would ..express its:hearty thanks to, 
both the Chairman and Mr. Hill.' 

Sir Jambs Wilson’, K.G.S.J., in seconding .the , 
resolution, said his experience of; the subject had , 
been confined to the Province of th 6 Punjab,.hilt: 
in a matter of the sort under discussion there was, 
not, perhaps, so great a difference between ihe: 
various provinces of India as there was in other 
matters. In the Punjab there were Hindus, 
Mohammedans, and Sikhs, all differing in religion. 
and all very anxious , that their children should he 
taught their own particular religion, but, notwith-. 
standing that, they were extremely tolerant amongst 
themselves, so long as no one attempted to convert 
their children or relatives, from one religion, to 
another. He thought the Government was hound 
to take, that strong feeling of the. people with 
regard to their religion, into account,,;blit-it was- 
quite possible .for the Government to he. neutral 
and impartial without ignoring religion altogether. 
He had been very much struck by the phrase 
which Sir Theodore Morison had quoted—that one 
effect of our education in India had been to free the 
people from the thraldom of authority. That, he 
thought, was the great fault of the present system. 

It seemed to him that history showed that the 
majority of people, not only in India but elsewhere,,: ‘ 
were better- under ,a certain .amount of authority,: 
and that children and young people should, he ;: 
taught .to obey- their parents and’teachers, andi 
spiritual, leaders.. With regard to the question M ^ 
moral, training, ,ha agijeed with .]\fr.,' Hall.. that. i|,v. 


, C-^C.S.Il, iu pro-, 

posing a vote of thanks, rema.rk:ed that the treatment 

The question was 
one • aud> inupt^ateand the^ 

isswes Jsaisedite Sii wwpxeois©. and thought- - 
fuL Whether nmral.insteoriojO could be torn out 


would be, very, useful, mdeed to have a 
‘ moral ins^u<^ipn.dm»wn;Tip,souiewhat.on theJ||Ee^:;: , 
■ of «YqUth*s/;'Kqbl6’.Path.’{r-. ¥e di.d 
would be at all where 

a§:muo|t,iu;rel^ol]®,ta.,draw:'up - 
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but be would go further and say that the G-overn- 
ment ought to make the teaching of religion—a 
all events, in the primary schools—easy for the 
parents. The Government, with its district boards 
and municipal committees, should organise a 
system of religious education, subject to inspec¬ 
tion, and so help the parents to have their children 
taught the religion which they wished them to be 
taught. 

The vote of thanks was put and carried. 

The OHAIBMA.N said he had been very amply 
repaid for his trouble in attending the meeting by 
hearing such an excellent paper and the very 
interesting comments on it. 

Mr. Hill, who was prevented by the late hour 
from replying at the meeting to the discussion, 
writes as follows:—I am extremely grateful for the 
kind reception which was given to my paper, 
whose unavoidable length, I fear, curtailed the 
discussion which might have proved of greater 
value than the paper itself. It is most gratifying 
to me to find that the views I put forward meet 
with such general acceptance at the hands of 
Sir Theodore Morison, Sir John Rees, Sir James 
Wilson, and of the Chairman, and only a few words 
seem to be called for in reply to the remarks of the 
first-named, and to remove what appears to be a 
misunderstanding on the part of Messrs. Kaderbhoy 
and Abdul Majid. If I understood Sir T. Morison 
correctly, his contentions were—first, that English 
education had wrought a wonderful revolution in 
the , standard of public morality and honesty in 
India; secondly, that the religious instruction 
imparted in the Mohammedan College at Aligarh 
had had little or no influence upon the students; 
and, lastly, that it was the tone set at that institu-^ 
tion which brought about its satisfactory results. 
In regard to his first peint, I am content to leave 
the question in the position in which it was placed 
by Sir John Bees; only observing that my paper 
nowhere attempted to suggest that English eduoa- 
, tion had been devoid of results, or should be 
superseded by a radicafiy different system. The 
ptosition, as it presents itself to me, might be 
ifiustraled thua: In our educational system we 
have an exceE^t piece of ordnance, of sound 
naeial and, on the whole,’excellent workmanship. 
But its sitting has beeu found to be defective. 
In cases where it hits the mark its execution is 
admirable; but, owing to the defect in the sight, 
it sometimes misses its objective. The aim of my 
au^p^sli^ms was, not scrap the gun, but to 
; reMledy wh^ is so iiK#veEaaEy recognised as a 
; deieck I do not think that Sir T. Mc^ison’s view 
to ;vthe absence of influence of , the religious 
V " teapidpg la the College would be supported 

,by olhem ,who,havA connecN^ ,iWith''“kbiat, 
and; the 'I 'have derived • 


Sir Theodore. ^ And when it is claimed that it is 
the “ tone ” of the institution which accounts for the 
superiority of its products, I should like to inquire 
what cause it is that induces that tone. Mr. Abdul 
Majid, following Mr. Kaderbhoy, who dealt with 
the urgency of an extension of education, urged 
strongly that religious instruction should not be 
made compulsory. I fear that I cannot have made 
sufficiently clear the policy which I ventured to 
advocate. That policy involves, as a condition 
precedent to the introduction of moral instruction, 
what may be called “ local option ”; and, further, 
leaves to parents the choice whether their children 
shall, or shall not, be oompeUed to attend the 
religious or moral lessons. I think this explanation 
will remove Mr. Abdul Majid’s anxiety. 

Mr. EdwjSlRD Giles, O.I.B., late Director of 
Public Instruction, Bombay, writes :—It appears 
to me that it is possible to agree and to disagree 
with nearly all those who spoke on this sub¬ 
ject. Mr. Hill put his case ably and moderately 
before the meeting in his paper, but it struck me 
that he argued too much on the presumption that 
a secular system of education had not only pro¬ 
duced unsatisfactory results, but was mainly re¬ 
sponsible for that condition of unrest and for the 
worst form of political agitation which is so much 
to be deplored. He appeared to ignore the fact that 
a development of political and social unrest has 
taken place of late years in all the leading countries 
of the world, and that it is impossible that it should 
not, in those days of rapid communication and 
constant intercourse between nations, have affected 
India largely. He also, I think, failed to appreciate 
the enormous harm which has been done in India 
by a vernacular press, which has for many years 
exceeded all the moderate limits of decent jour¬ 
nalism, and which has not ceased to depreciate and 
throw dirt at the Government of the country. Such 
a demonstration of license, so contrary, to all the 
customs and traditions of Oriental rule, has, in my 
opinion, done far more to undermine and upset the 
native mind than the mere absence of direct 
religious teaching in the schools. And the press 
has been assisted by political propaganda of the 
worst kind, deliberately preached and insinuated 
by certain bodies of malcontents in various centres. 
Not long before I left the Bombay Presidency, the 
Principal of the large Vernacular Training College 
at Poona, a noted centre for the exercise of Mr. 
Tilak’s energies, came to me, and with tears in his 
eyes deplored tlie faok that young men, who left 
his college to be teachers in primary schools, were 
exposed to the direct influences of Mr. Tilak and 
his associates, who ^d aU in their power to lead 
them astray while they were young, and to induce 
them to use their position in a village school for 
the diffu^oit ol disloyal sentiments among the 
village people. It is well known that in the Beeoan 
and in the Oentmt Provinces Mr. Tilak’s Beutenaiite 
and IbBowers are neither few in numbers nm weak 

. I - -- - ■ , .fli.!,I, -M.; ryr- ■' 
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in influence. Similarly, from Bengal for years 
emissaries of the extremist party have been active 
all over India, coming as far as Ahmedabad in 
Gujarat, and Sindh, with the express purpose 
of disseminating their views and of stirring up 
discontent. It is well known also that m many 
places, and certainly in the Punjab, the propaga¬ 
tion of political theories of the worst kind has been 
the work of so-called religious societies. I would 
ask whether this development in India could ever 
have been prevented by the inclusion of religious 
instruction in the institutions for which Govern¬ 
ment is either directly or indirectly responsible ? 

Sir Theodore Morison appeared to me unduly to 
depreciate the influence of religion in the case 
of the Aligarh College. I should prefer to think 
with Mr. 0. W. Waddington, the able Principal 
of the Mayo College at Ajmir, who showed me his 
150 Bajput boys of princely blood going twice a 
day to prayers in the temple in the grounds, and 
expressed the opinion that it had an excellent 
influence on them after the stress of work and 
play, and in the early morning as a commence¬ 
ment to the duties of the day. But this is an 
exceptional case, and it must be remembered that 
among the Hindus generally there is no direct 
religious teaching or preaching, even in the tejnples, 
and that the individual attends % temple for the 
recital of prayer and the performance of ceremony, 
and not to listen to the exhortations of a preacher. 
This fact must always be borne in mind when we 
are criticising the seoularity of our State schools. 

In Poona, when I wished to provide direct religious 
teaching for the Hindu boys of the Jerowda 
Eeformatory, I was informed by such an authority 
as Dr. Bhandarkar that it would not be possible 
to obtain the services of a Brahmin priest to 
instruct the boys in their religion, unless he was 
very well paid for it I 

The moral text-book oflers a very inadequate 
solution of the difficulty. In 1883, Mr. Justice 
Telang, one of the ablest members of the 
Educational Gommission, directly opposed the 
introduction of a, moral text-book, and though 
the Commission recommended its preparation the 
idea was finally abandoned. Mr. Gould’s effort to 
• prepare such a text-book may be successful. If it 
is, I should certainly advocate its translation into 
all the vernaculars and its use in all schools, not 
as a lesson to be learnt by heart, but for teaching 
to be given perhaps once or twice a week. No 
harm could come of such procedure, and presum^tbly 
good would result, if and so, Ipng as the teaching 
was intelligent and did not degenerate into vain 
repetitions. The constant use of moral phraseology 
and the repetition of regions maxims may defeat 
its own purpose, and we may arrive at last at 
the sWe of Thackeray’s hawte in the streets nf 
Constantinople, whose cry was,-.<‘In the naw 
the Prophet I !Figs I ” TJ# gtadmd improvement 
of the teaching, however, is,, ^siang, 

fact im India, and, if tto is the hope fern Ae 
props® apEffioa^U' ol'‘-a mo«' text-bdek^.rnay-'ir-- 


Mr. Leslie Moore to speak disdainfully of a teacher 
on seven rupees per mensem, for that is, in- the 
Bombay Presidency, the salary of the lowest 
assistant in a school, who will hardly, under proper 
direction, be entrusted with the exposition of the 
moral text-book. If such can he produced, worthy 
of universal'adoption, I agree with Mr. Hill that 
the experiment should be tried. 

But I have far more faith in the native of India 
than some, apparently, of the speakers, and I think 
that, in the whole discussion, there was a tendency 
to forget that behind the noisy band of agitators 
and sedition-mongers there lies the enormous mass 
of people who are quiet, orderly and contented, 
I have great faith in the' character and religious 
impressions of the people themselves, and I have 
still more faith in the loyal servants of the Govern¬ 
ment, whose efficiency strengthens annually, and 
whose devotion to duty is, according to my 
experieflce, equal to that of any Western com¬ 
munity, For thirty-five years I was continually 
among the people and among their teachers, from 
the heads of colleges and high schools to the 
masters of little village schools, and I have seen 
how nobly they work and how zealously they do 
their duty. Among so vast a population there will 
always be some, many even, who are bad, but the 
vast majority are good, not through European 
teaching and example only, but from their own 
inherent and hereditary characteristics. As India 
advances in maberial prosperity, in enlightenment, 
and in the knowledge and appreciation of true 
political progress, the necessity for direct; moral 
instruction will, I imagine, become less apparent, 
and the increasing power of public opinion, the 
development of communications, and the inter¬ 
weaving of interests will produce a community 
more and more closely knit together, and more and 
more susceptible to those influences which make 
for truth, peace, justice and right. India, under 
a settled and powerful rule, will work out her own 
salvation, or will, if that rule is relaxed, be lost in 
one gigantic convulsion, which wiU not be delayed 
by the application of a moral text-book. 


FIFTEENTH ORDINARY MEETING. 

Wednesday, March 22nd, 1911; Professor 
JoHK Millar Thomson, LL.D., F.B.S., in idie 
chair. 

. The foUowiiig candidate were proposed fo^ 
election as memhers of the Society;— 

Curtis, Professor, Mattoon Monroe,. A.M., Ph*D., 
2046, Adelbert Boad, Cleveland, Ohio, U.S.A.. 
Eai^rington, Henry, MBe., B.Eng., Pc^ular 

Hows^, Ijane,I>mc®iii/ 

’ - .^^.chptr&eshire, ^ . 
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- The following candidates were balloted for 
and duly elected members of the Society:— 

Barnes, Carl L., M.D., LL.B., 1977, Ogden-avenue, 
Chicago, Illinois, U.S.A. 

Carroll, Alexander Ernest, Assoc.M.Inst.O.E., 7, 

; Appion-way, Dublin, Ireland. 

Grump, Colonel Malcolm Hart, Boom 2, Elks 
Building, Bowling Green, Kentucky, U.S.A. 
Darling, Charles Bobert, Beeohurst, 186, Eglinton- 
road, Plumstead, Kent. 

Field, George Moyle Robert, M.Inst.G.E., 203, 
Coleherne-court, South Kensington, S.W. 

. Goldschmidt, Dr. Hans, 98, Bismarokstrasse, Essen- 
on-the-Buhr, Germany. 

Mason, Frank, M.Inst.M,, 37, Oarrington-road, 

■ Endclifie, Sheffield. 

Pitkin, Rev. John, Shapwiok-oum-Ashcott, near 
Bridgwater, Somerset. 

Wale, Charles, 8, Great George-street, Westminster, 
S.W, 

The paper read was— 

THE MANUFACTUEE OF PORTLAND 
CEMENT. 

By A. C. Davis, F.O.S., Assoc.Inst.C.E. 

Although I propose in this paper to confine 
my subject pai'ticularly to the methods of 
nianufacture as adopted in the industry in this 
country, yet the progress that has been made 
in recent years by manufacturers of Portland 
cement on the Continent and in the United 
States of America and Canada, will call for 
comment where such progress differs materially 
feom our own methods. 

At the present time, however, the British 
cement-maker generally is as up-to-date in his 
methods of manufacture as any of his com¬ 
petitors over the world, but it has only been 
within the past ten years that we have awakened 
to the seriousness of foreign and home com¬ 
petition, and have aroused ourselves from 
the undesirable state generally arising , from 
affluence and inactivity. 

’Portland‘cement was originally invented.in 
England some three-quarters of a century ago, 
, ahd- the British makers adhered solidly to old- 
lashioned methods for some decades. These 
atCla^l h^ their da^^ But whilst we were 
darms^it, our foreign rivals hot only copied the 
taahulacture. of this invaluable product from 
us, but‘ actually iniprovedT upon it to such an 
;:K^^^l^t, ,that their intetrial .conditions, as far 
poneerhed,- have been’’ a 
ho\vever, 

^|^^t^akar.„has, been actively 


engaged in building modern works and putting 
down up-to-date plant in his obsolete factories, 
with the result that for quality of product, 
combined with low cost of production, the 
British manufacturer has nothing to fear from 
oversea competitors, and British Portland 
cement to-day has no rival in quality the world 
• over. 

The debt which we owe to Portland cement 
is hardly recognised as widely as it should be. 
Its invention alone has rendered possible many 
of the extraordinary architectural, and more 
especially engineering, feats of the last century,. 
its durability far exceeding iron, bricks, and 
building-stone. Its present excellence is the 
outcome of years of patient- scientific investiga¬ 
tion and study, and although the names of those 
inventors and perfccters who laboured principally 
during the first half of the nineteenth century 
are forgotten, or at least but dimly remembered, 
the result of their work has originated and 
assisted design to an extent as great as, or 
perhaps greater than, has the introduction of 
mild steel for constructional purposes. 

The application of cement in general con¬ 
struction covers so wide a sphere of influence 
that each year finds it successfully employed 
for some new work, and numerous evidences of 
this point to the great strides which have been 
made during recent years in the science of the 
manufacture of this invaluable product. 

Bridges, breakwaters, docks, canals, tiaras, 
reservoirs, cement-concrete streets and foot¬ 
paths, with their remarkable neatness and even¬ 
ness, together with partitions, roofing tiles, 
building blocks, boats, barged, and-caissons, and 
to-day entire buildings (such as the new Royal 
Automobile Club and the new General Post 
Office) represent a few of the important works 
constructed with Portland cement. These illus- > 
trations mark but the beginning of the era 
of cement in the field of engineering and 
architecture. 

As to the permanence of works executed in 
concrete, this has been very fully recognised 
from'ancient times. 

Vitruvius Ppllio, a celebrated architect of the 
time of Augustus, Emperor of Rome, describes 
concrete as one of the most valuable building: 
ndaterials which for centuries before his time had, 
been used for foundation walls and'all structures ■ 
where great strength was required.’ 

The great dp|ne' of the, Pantheon in Rome,, 
142 feet ih diameter, was buitt entirely hi; 
concrete, and remains to this day W example - 
of dqrabilityj having resisted the destrii^tiv!i^. 
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influences of Nature for well-nigh two thousand 
years’. 

The cementing material of past ages, how¬ 
ever, was no doubt more akin to what we now 
know as hydraulic lime than the comparatively 
modern product, Portland cement. 

' As to the history of cements, the first in¬ 
formation we can find in regard to the discovery ‘ 
of this product or its allied materials is in the 
records left by that eminent English engineer, 
John Smeaton, who, during the construction of 
the third Eddy stone Lighthouse in 1757, dis¬ 
covered that a calcined mixture of lime and clay 
posscvsses the property of hydraulicity. It is 
reasonable to suppose that the material which 
Smeaton then prepared was what we should 
term an hydraulic lime. 

L'ttle notice was, however, paid to Smeaton’s 
discovery, and some fifty years later the French 
chemist, Vicat, followed Smeaton’s observation 
to its natural and logical conclusion, and made 
another step forward in burning together finely- 
pulverised chalk and clay, after having mixed 
them into paste. His process, however, received 
little attention. 

In the year 1824 we have the practical com¬ 
mencement of the manufacture of what we 
know to-day as “Portland” cement, when the 
English mason, Joseph Aspdin of Leeds, found 
that by mixing in' certain well-defined propor¬ 
tions finely-pulverised chalk with the clayey 
mud of the Biver Medway, and burning the 
same at a high . temperature, he was able to 
produce a hydraulic binding far exceeding in • 
quality any product known up to that time. 
This material possesses the delicate grey colour 
of Portland stone, and thus received the name 
of “ Portland ” cement, which formed the 
subject of Aspdin’s oft - quoted patent of • 
October 21st, 1824. 

It is safe to assume that tlie Thames Tunnel, 
ocnstruoted in 1828, was the first 'engineering 
work of importance in which Portland cement 
was used. The price at that time,'by the way, 
was 21.$. per cask at the works, while to-day a' 
far superior quality product can be purchased at 
soine 45. per cask, so much have the conditions 
of 'the industry altered in the past three-quai^ers' 

of a Century,'. 

■^ow, what is Pqrtlahd cement?* The term 
“’’Portland” is limited to a hydraulic cement- 
oontainihg a large percentage of lime, a;n:d %t 
once distinguishes ^the valuable csonsiructiTe'^ 
material bearing that title from* other cemedti- 

tipuB'substances: '. 

" A'S' tbs "clafetetlons -"of" 


vai’y, so do the definitions of- Portland cement,' 
and the opinions as to what shall be included 
in the term. To be perfectly clear, then, as 
to what Portland cement actually is, I may- 
perhaps refer to the official descriptions of' 
the product in the largest cement-consuming 
countries, viz.:— 

The British Standard Sxoecification defines 
Portland cement in the follo'wing terms : “ The 
cement shall be prepared by intimately mixing 
together calcareous and argillaceous materials, 
burning them at a clinkering temperature, and' 
grinding the resulting clinkers.” 

The Association of G-erman Cement Manu-' 
facturers defines cement, generally, as follows :' 
“ Portland cement is an article produced from 
an intimate mixture of the materials containing 
lime and clay as principal ingredients,-burnt to 
a clinker, and afterwards ground to the fineness 
of flour.” 

In the French Government Specification 
Portland cement is defined as: “ The product of 
the grinding of clinkered rock, obtained by the * 
burning to the point of softening of an intimate 
mixture of carbonate of lime and argillaceous 
matter, rigorously combined and chemically and' 
physically homogeneous in all its parts.” 

The American Standard of Portland cement 
defines the term as: “ The finely-pulverised 
product resulting from the calcination to 
incipient fusion of an intimate mixture of 
properly-proportioned argillaceous and calca-- 
reous materials, to "which no addition greater 
than 8 per cent, has' been made subsequent, 
to calcination.” - 

■* It will thus be seen that from a study of these - 
various descriptions we really arrive at the point 
that Portland cement is a chemical product - 
obtained by the preliminary mechanical- com- • 
bination of carbonate of lime with silica and 
alumina, which, after passing through the 
succeeding stages of- manufacture, becomes a- 
mixture of silicates and aluminates of lime. 

• The.centres- of the manufacture of Portland 
cement are well distributed over the country, 
aB will be here seen from the map which has- 
been prepared to show the location of eemehti 
factories-in-England. - ■ 

The normal size of a factory is one ha-ving an.-^ 
oTitput of some 500 to 1,000 tons o£ Portland 
cemeM per weS^k^ and in this country alone^we ' 
ha^ some b^hty cteentcompanies witha tc«^ 
output tons of ceiheni»r|fe^ 

atoufrif equal’:.fo 15,§€0,00^ 

-'■'oonbtete 

w^mmm 
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long, which could only be constructed at a* cost 
of five million pounds sterling. 

Portland cement can be produced from any 
raw materials containing- constituents capable 
of yielding by calcination the silicates and 
aluminates of lime which form its chief com¬ 
ponents, and the necessary constituents of these 
raw materials are lime, silica, and alumina. 
Small additions of iron oxide are desirable for 
fluxing these materials. 


The raw materials used for the manufaoture 
are therefore carbonate of lime, usually in the 
form of chalk or limestone, and silica and 
alumina, usually in the combined form of shale 
or clay. The two materials for the necessary? 
combination indispensable for the manufaoture 
of cement are not always found upon the same 
site. .For the Thames and Medway works, as 
an instance, a usually flinty chalk deposit is 
found on the site where the works are situated, 
and thisj together with mud taken from the 
Rivers Thames and Medway, is used in the 
ma,nufacture. On the other hand, the Cam¬ 
bridgeshire works are able to obtain from one 
deposit the necessary raw materials for the 
manufacture of Portland cement. 

The suitability of locality depends upon the 
manner of the occurrence of these requisites, 
the location of the deposit with respect to the 
cement'oonsuming market and the fuel supplies; 
for since with every ton of cement manufactured 
there will be used half a ton of coal, the location 
of idxe factory in regard to cheap fuel supplies is 
quite an important factor. 

If, it were at all possible to find a geological 
formation of umform composition containing 
exactly the right amount of naturally-mixed 
chalk and clay, Portland cement could be 
made from it by the cheap and simple method 
of merely burning lumps of the material as 
quarried. But since such a material has not been 
discovered in quantity in this country, this 
method of manufacture is hardly practicable, 

■ for a variation of even 1 per cent, of the 
pmpoftion of carbonate of lime in the raw 
matterialsi to say nothing of the irregular com¬ 
position of the other ingredients, is sufidcient 
, to ?desfe:oy the reliable vguality of the resultant 


; Portland cement, however, 
Hme and ^slay are first e^oieritly 
and aec^tely amalgamated in certain, fixed 
addition of water to 


fine, grindii^ and 
dry state. 

prepaid j urixture . 



these raw materials should be, roughly, three 
parts of chalk to one of clay. 

The various raw materials employed in the 
manufacture of Portland cement at the present 
day may be described as follows ;— 

In the Thames and Medway districts the 
chalk formation on . the banks of these rivers is 
quarried, and this material is mixed with the 
deposits of mud found in the estuaries and 
creeks. These chalk deposits have a depth of 
lOO to 300 feet, and the excavation is done by 
manual labour. The greater part of the clay 
used by the Thames and Medway manufacturers 
is this alluvial mudl have referred to, which is 
a salt-water deposit. These two raw materials 
are mixed together in correct proportioiiis by 
what is called the wet process of manufacture, 
to which I will refer later. 

The chalk marls around Cambridge have been 
well proved to be eminently suitable fox the 
manufacture of a first-class quality cement. 
The “marl” is a deposit of calcareous amd 
argillaceous material found at the base of the 
local chalk. It differs from the main mass of 
the chalk above i£ the quantity of the clay it 
contains, as might have been expected, seeing 
that the chalk deposit succeeded a deposit of 
£ne gault clay, and it is probable that during 
the changing geological conditions the sea would 
not be at once cleared of mud, 

It is a curious fact, and one worthy of note, 
that the chalk marl of Cambridgeshire—though 
the relative quantities of chalk may vary ftom 
yard to yard in depth when testing on the face .• 
of the quarry—*contains in the aggregate about 
tie same proportion of calcareous and clayey 
material as is obtained artificially by the 
mixture of chalk with alluvial mud in the 
Medway valley. Therefore, along the outcrop 
of this chalk marl, cement works have of 
recent years proved the value of the Cambridge 
deposit from 'a cement-making point of view. 
The deposit is, in the most favourable con¬ 
ditions, found about two feet below the surface, 
and runs to a depth of from 30 to 30 feet* 

The calcareous content in the material, being 
in a measure the most-valuable and most im¬ 
portant ingredient from a cement-making point 
of view, is shown from various analyses to 
average from 70 to 80 per cent, of carbonate of 
linae, and the remaining constituents are exactly 
'the amounts of .nilioa, alumina, and oxide of 
iron r-equired fqr the manufacture. 

' It is only safe,. Wwover^ to treat theee mxh 
under a perfect s#ntifio cement-making process,. 
which I wiB:n3ip|aia later; the manuffietiW'is , 
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therefore so arranged that the “ lower chalked ” 
3 XLarl is intimately blended by a process of dry 
grinding with a material containing an excess 
of lime carbonate in order to produce a working 
average of, say, 76 per cent. CaCOg. The re¬ 
sultant mixture is then ready for proceeding 
with the further operation of burning. 

In the cement-making districts of Eugby and 
Wales, we have the well-known Lias formation 
of limestone and shale, and this is successfully 
treated for the manufacture of Portland cement. 
The thin layers of these materials with their 
variation in composition must, similarly, be 
very accurately and efficiently dealt with. In 
working the Lias formation it is found that the 
preponderance of shale in proportion to lime¬ 
stone (which is generally found to contain 78 to 
85 per cent, of carbonate of lime) renders the 
cost of working heavy, because of the removal 
of surplus clayey material not required in the 
manufacture. This Lias formation consists of 
layers of impure limestone of varying thickness, 
ranging from two inches to two feet and parted 
by means of shale and clay, the total thick¬ 
ness of shale beds considerably exceeding, as 
a rule, that of the limestone, which neces¬ 
sitates removal and tipping the waste. 

On the Tyne, Wear and Tees, and in the 
north of England generally, Portland cement is 
manufactured from chalk imported from the 
Thames, Medws<y or Sussex districts, and this 
is mixed with a local clay found on the site of 
the works. Prom this mixture a good quality 
cement is manufactured. 

These descriptions, then, deal with the most 
important deposits of cement raw materials 
over the country. 

In the United States most of the cement 
produced is from the Lehigh Valley argillaceous 
limestone, a sample of which we have here, and 
which contains rather more clay than is required 
for a correct mixture. To this a small amount 
of pure limestone, usually 10 to 20 per cent., is 
added to bring the mixture up to the necessary 
percentage of calcium carbonate required in the 
manufacture. 

In Germany the raw material consists of chalk 


Now I must refer to the mixing processes by 
which these raw materials are brought to the 
condition for chemical combination, and if 
attention is paid to these diagrammatic sketches 
of the processes of manufacture my explanations 
• will be more clear to you. 

The preliminary mechanical blending of the 
raw materials for the manufacture of Portland 
cement is a stage requiring the utmost technical 
skill, for the thoroughness of the process 
primarily determines thequality of the resulting 
cement, and if the manufacturer is to turn out 
a product of reliable quality the scientific 
supervision of this branch of the manufacture 
is of paramount importance. 

The primary conditions of any method of 
Portland cement manufacture are that the raw 
materials shall be (1) correctly proportioned, 
(2) very finely comminnted, and (3) thoroughly 
mixed. The proportions of chalk and clay must 
be kept to a standard as closely as possible,- 
and this at the present time, in the most 
successful cement works, is carried out under 
the supervision of the works,’ chemists. It is 
firstly essential that extreme care should be 
exercised in obtaining the correct proportions 
of the chalk and clay, or whatever other raw 
materials may be used in the process, so that 
the resultant mixture may be relied upon to 
contain the exact chemical constituents neces¬ 
sary for the manufacture of a thoroughly sound 
cement; for if the raw materials are not mixed 
in this proper proportion, nothing can be done 
later to correct it, and the result will be an 
inferior product. The proportioning of the 
ingredients is governed by continuous labora¬ 
tory cheeking of the raw materials as they are 
quarried, and this testing by the works’ chemists 
goes on night and day, or as long as the manu¬ 
facture is proceeding 

The question how the next preliminary con¬ 
dition of the manufacture can best be fulfilled. 
—^tbat of the reduction of the raw materials— 
depends chiefly upon their character, so that 
the details of the methods adopted by manur. 
facturers for grinding generally vary with the 
raw materials used. 


marl, similar to the samples we have before us. Upon refei^ring to the diagrammatic sketches 
It will thus be seen that, given chalk and I have here, and by following them with mj 
clay in approximate proportions of three to one, ^ cawnt manufacture,, it wiH be 


or lime with silica and almnina in any ofeer seer 
fo^, it is of the first importance that 
materials shall be toated with a full knowledge! 
of the all-impm?tent ^enuoal meelwl^ 
operations 

secure the manufacture of 


seen that there are -two principal methods ^ 
a^neing the raw xmt^als, 



484 


JOUBmi- or CTE BOlAJi KJOIETY OF AETS.'. 


M(tnh 24 ,; 1011 .. 


the Dry Process,” in wMoli ifclie, perfe-obly dry 
maiterials' are ^ound together to an iHipalpaLle 
powder orflour,” and suhsequentlj nixed to 
correct chemical proportions. 

; The .wet process of mixing the iw naa.terials 
is particularly adapted, to snch laateaiikLs as are ' 
easily disintegrated.by the addition water. 
This method of mixing, as origixiaft«ed and 
developed 4n this oonntry, is employesd iso a.con¬ 
siderable extent by the manufaetuireis o£ cement- 
on the Thames and Medway-r-tho' s eat of the 
Hidustry. By this process the chalic, as (puarried, 
and clay are weighed into what is csslled a 
‘-^•wash-inill,”-where a largo amount water 
is added. The wash-mill is simply a brick pit^ 
some 15 feet in diameter and 5 fe.efc 4sep, in 
which revolves a series of harrows Joir breaking 
up and mixing the two ingredients m' .their 
wet state. It is fitted with a circnl ai ■ frame-' 
veork revolving on a cenhal pier, to wlii<ch the 
harrows are. suspended by .chains, th© machine 
being- driven by a crown wheel which dri ves the 
]tea\’y harrows round the wash-mill an d tooiigh 
the'.material at the same time, thus agitating, 
the mass and disintegrating.and mixiiLg the raw 
materials so as to bring the mixture to a,bout 
the consistency of cream. In this cojndilfcion it 
is-termed slip ” or “slurry.” ■ ' . 

- The thick liquid material from the wa^li-niill. 
is.. then pumped to further grinding ni ao'hinery 
in .the shape of mill-stones or tube-xnills,-’vhere 
the operation of ainalgamation of ihe raw 
i^ifitebriala is completed. 

•■ •Thfe tube-mill as used for wet grinding con¬ 
sists of a drum (about 20 feet long ajtxcl ^ feet . 
flinches diameter) made of steel and proiacted 
against wear and tear by renewable..oastiron. 
plateSi- ■ The .drum contains-a larges'lonh^er. of_ 
fisJat--stones,^ and: itsi'-interipr 
through two or more manhoiee.*^':^ 

•^he' raw uuxture, previously hediii^seii. .by the 
flows through a smple.stiaLgh^ pipe 
aad.through- theh.ollow, journal on to tile iront 
ead near the .gearing into the grinding-drain, . 
which slowly revolves,, After being tho:'oughly . 
ground by the flint stones^ jth© material Udis^ : 


with the more’ general ’ado];)tion of the dry 
process of manufacture little time was lbs;t in. 
inventing a.less costly and more efficient plant 
which GOTild also be worked at-. a much reduced 
labour eo fst. The dryers: now usually .employed;, 
therefore, in the most modern'plants, .consist of: 
revolving cylinders some thirty, to fifty feet , in 
length and about four feet in diameter. These 
rotary drying f.drums, as they are termed, .'are 
suppoi'ted,’ on steel tyres, resting on ' heavy 
flrietioia bolls, and the drums arc notated, -when 
in use,- at & speed approximating'two revolutions 
per minute, and are usually sot with am inclina¬ 
tion of about one half-uich per foot. . v 

.The‘mv materials, after passing the crushing' 
roUs, are introduced into the upper end' of the, 
dryers and are immediately .caught by cascading, 
channels fit’ted inside the drums, which lift Jjind; 
drop the crushed raw materiadsj; ah' the.idrinn. 
revolves, and present them m to thi>" hot - gasetes 
passing through .the drums' - hi the.* .bppoaito: 
direotiom be the'Way the materials are travelling;'' 
to the lower , or-outlet ^erid; I t:,The.'nsd pf-btho . 
waste heat from the kiliisis tlms-omiiloyed.'fo:r: 
dryirig puiq'joses, .or, againr fuimees areSaome-^: 
timos ari'mgcd to rotary dryci?s for thei 'exitdmak’ 
heating of the.druiu.;-’ ' , r.'"- ■; - ,p. 

The raw matenal, after being oijushed 'juid 
dried, nmsfc then be.' reduced to ’{in' .cxtreniely; 
fine pwveder of “'flour/’’ai'id then dare fully and 
thoroughly, mixed to •' - thc^ ■ proper ' chemioal■■ 
proportianli: befofo. ;being'conveyed to the kilns ' 
for-burning;; The plant usually‘employed for ; 
dry? raw materiai grinding; is .'oftou'.exiiotly the'. 
same as ^that used' for , 'grinding the finished 
ceme-xit, .'Which I will describe later. : 

'This dry process of manufacture'is generally, 
eniploy&d iwhej^ the;Taw ■ materials cannot'be 
safeisfactdr% reduced ;'hy:the..,Addi,tio'n' of water. ■ 
Iii8:nfd!Ojjt0d'ih the Biigby and Wales districts,., 
andinjthe'Cumhfidge district also. 

Ana#ica'':and Canada Ihe dry process is' 
gea^rally a^o|kted,’sSnd , similarly in Germany 
the dry pTOoott -manufacture is; oonaidored a 
less costlypupoQSS.than'the Avet ,method. ' 


charged through the hollow, jonrhal. a.lii'.thef-- 
<>pposit6 end into.a:trough, which eondxactS'the 
lUixed-materials to'th^.idrying chambers*! 

the dry -process method of dealimg'wiflb the 
nateriak-for eem^ut niau€ifactuarfi,-tbQ oal- 
and argillaceous materials^ of w-liast^v^r 
ps;they toy b^' Cemposed,'ha.ya first-to 
li^^et'passing the preliinmkry.oTaslimg-- 
dryers oft^ t^^ tWsha|M cf 
^ -Itokworl!: but 



It will he seen, therefore, that in preparing-- 
the raw miiteriakVfor .the-manufacture'. of 
cement,.. tlie.,.oliadk . and clay., must 'first '’'be ,. 
reduced' th the, Jifimbat,. fineness,; either' by the 
addition .of.>-wetter of by dry grinding; either of : 
which process^.. breaks, down' ’. th.e.; cohesion.. 
between the pei^alesuahd leavek the ;mat6rial 
in;,a very fitaely-divided, .state,' the physical,:,; 
properties' al.tlie tre^eotive matemk! ,to be- ) 
dealt with geriertllydeftermmmg which- method ■« 
ofr©duQtion'ifi:t®i.-toopt4d. ....'i:. 
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• Now, before the prepared rai-^ materials pass 
to the next stage in the manu-faoture—-that of 
burning—the coinpoosition of tlie raw material 
mixture is ascertained by analyses and tests, 
and .the carbonate of lime (familiarly known by 
its chemical formula, CaCOa) should be kept 
within, at most one-half percent}, of the quantity 
found to produce the best oeirLent. This per¬ 
centage of lime varies in different works 
according to the many geological formations 
contributing • to the manufacture, hut, roughly, 
a combination of 75 per cent, of chalk and 25 
per cent, of clay, will produce a cement of good 
quality. If any carelessness is permitted in the 
mixing process, the results are likef^ to be- 
disappointing, for when the proportion of clay 
runs too high (or the percentage of lime car¬ 
bonate falls below 76) a compound is obtamed 
■which, in’ the burning process, will fuse at a 
teilipefature lower than that r^qviired for the 
production of sound clinker, thus rendering it 
Tiseless'; and,- on the other hand, an excess’ of 
chalk'(above, say, 76 per cent.) will allow a 
miSctiire to sustain the highest temperature in 
the’ kiln without risk of fusion, hut the re¬ 
sultant clinker would -he of doubtful quality 
because of its expansive tendencies when ground 
for cement. ■ ' 

■ ' ’iigam, a'variation in the auaount of carbonate 
of 'Hme, even to one-half per cent., is found to 
alter ’ appreciably the tensile strength of a 
cement, high lime producing high strains, and 
low lime, low strains. ' 

' -The ehemioally-mixed raw material prepared 
in ordinary course of manufacture ihaly,'there¬ 
for^, analyse in this way ‘ • 

Silica , " , I . 

Alujnina and Oxide .of Iron &’6 I Clay, 

tlndeterinined 6“'S ) 

' Carbonate of Lime ,‘' ,..' 75'5 I 

Carbonate of Magnesia , 1 *0 j 

Prohi such a material^ if ,proj)erly treated in! 
the further'stages^of maxiiifhoture, a good com¬ 
mercial cement, testing at leash 600 lbs. per 
square inch in eeveii days, should be produced, 
tee raw m^-terials-. after '.coihSinaibh are then 


Tor thud cememt coonsists of a chemical eom- 
hination of lime, silica, and alumina, and these 
materials arre cormbined together under the 
action of great heat, thus becoming a mixture 
of silxcafces acud aluminates of lime. The 
resultant mateii al is ground to a fine impalpable 
powder, a^iterwfciictithe product is ready for the 
market. ; . . 

In the raw materials it will he observed that 
the carbonate of If me, silica, and alumina, are 
in an unooimbiioed state; in the conversion of 
the prepaiced raw imtexials into cement clinker 
by burning, the siica and alumina oi the clay 
immediately eater into comhination with the 
lime, thus foirming calcium silicates and 
aluminates, 

These compoTinds are the important con^ 
stituents of a Horiland cement, and give to 
it, vvhencomlbiiKed dn their proper proportions, 
its bydranlic properties. None of the cements 
of commerce, liowe ver, are made up wholly of 
these three ingredients, for -the raw material’s 
from which cemerri is made are- never quite 
pure. It has been found, for instance, 'that 
iron oxide hebiayed in burning a mixture just as 
almnina, and thai a good cement could he made 
in which a .11 -fche alxamina was replaced by iron 
oxide; buttlae essential elements of a good 
cement arc that it shall contain at least the 
necessary amomLii of silica and lime. ^ 

The calcining process is a purely chemical 
one, and it ds state of the manufacture 
involving great aresponsibihty,, for just as the 
primary* blending o f the . chalk a.nd clay oi^' 
faulty mbein^ ea/n make or mar the quality 
of the cemeot, so can the burning' of the' 
inatefial cLestxoy all that is valuable “ in thei 
finished prodixct. If the temperature is too 
high iu the kilu, the resultant material loses 
much' of ibs walme as a cement; and,' on th^ 
other hand, if tti_e beat be not saificient, the. 
necessary chemica-l ehanges do nob take place, 
and a similar mnsa^tisfactory result is obtained. . 

The proper (Segrree of burning is indicated by 
the formation of & dense greenish-blacl; clinker 
when coming from the Idlns. Light-burned 


carefully mixed and proved .before, proceeding clinker is brownisBn amd soft, while over-burned 
with the manufacture!. . - . elinkef is fuisedL aiiiLd slag-like. : ^ 

' The next stage in tHe ’rn^tifauckire of Portland The a^gifegafee ^eia^ierature in' the process of 
fi Amp.n t^ fnllnwi't^g tlift vhfen 'hnui rtfl.T calcination ghowis tliat, for normal Tortlap-d! 

preparation of'^ijS.e‘rd^ 'idaterial, £'S ^ t^ ‘of ■ oehaentbuKOihigii*'hfeat is required in-the 
burning at a high li^teperaitire,,, or cadefnikg, the teounfeg tb . O,, or' 2,506*^ i*. 

raw prodtiot at a ^p6lnt ofslighi) vitrifaotipn','' tbihpesrahuriB^ ‘ twiii&l)!©? aocordhog to, 
resulting fe' whaif'lb * obi^onlS?^ caviled % , ceiita^e" of_ of lime ' opntf 
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necessary to produce complete diffusion in 
combination with silica. 

The for burning the raw materials are 
always constructed for either an “ intermit¬ 
tent” ora “continuous” process. The inter¬ 
mittent kilns now generally adopted are those 
employed in the wet process, and are of such 
a design that the burning necessitates a dis¬ 
tinct loading and drawing operation, giving 
intermittent working and demanding the 
shutting down of the.kiln during the drawing 
operation. Since this method of manufacture 
is one that will soon be discarded, I will not 
devote any of your time to an explanation of 
this kiln. 

But in the continuous kilns, the burning of 
the raw material proceeds without a break, and 
, the drawing of the clinker takes place at the 
same time without interruption, thus making 
a continuous process. 

. Continuous kilns are generally costly to 
construct and require skilled labour for their 
operation. These kilns are economical in fuel, 
and where they are used the calcining process 
is much more regular and the cement is of 
better quality. 

In the category of continuous kilns we come 
to the process of burning by the rotary kiln 
which has been lately brought into use. The 
manufacture of cement by the rotary kiln may 
be said to have revolutionised the industry, 
and this method of burning the raw materials 
is . perhaps the most scientifio and practical 
invention that has been introduced into the 
mantifacture since Portland cement was first 
known. Although the use of this kiln is a tech¬ 
nical and expensive process, involving heavy 
capital outlay, and high cost of production and 
continual upkeep, yet a considerable time must 
elapse before any further development will arise 
to outclass this invention in the manufacture of 
! Portland cement. 

More than 90 per cent, of the cement manu¬ 
factured in the States is produced by the rotary 
kiln, and in England there are numerous works 
in which the kiln is solely adopted. Its use in 
all directions is also daily increasing, and many 
' o^er factories, not only in this country but in 
many parts of the Continent, are now installing 
^. '^e rotary kiln for cement buming.. 

? ’ perhaps a new method of cement 

'' ’'mioufaetTO, enough has been seen* of the pro- 
1 . 4 ;; fcom the rotary kiln, both in science 

.declare il to be the product of, 

cylinder, usually' 


from 100 to 150 feet' in length, and 6 to 8 feet 
in diameter, and it is inclined to the horizontal 
at about 1 in 30. The kiln is lined with radial 
fire-bricks, some 9 inches in thiclmess, and the 
long cylinder is mounted on tyres running on 
rollers and slowly rotated by gearing. 

The cement-making materials are continuously 
fed into the kiln through a pipe at the upper 
end, in the form of either liquid mud or dry 
powder, according to the process adopted in 
preparing and mixing the raw materials. Finely- 
ground coal is almost always used as fuel, and 
this is introduced into the lower or outlet end 
of the kiln by a jet of air issuing from a blast fan. 

When?* the kiln is started the fine coal is 
ignited, and after a time a white heat is obtained 
in the lower end of the cylinder. The raw 
material is then fed into the kiln, and as it 
gradually descends into the zone of heat 
generated by the perfect combustion of the 
finely-ground coal fed into the cylinder from 
the opposite end, it parts with any carbonic 
gas, forms little rounded balls which reach nearly 
white heat in the lower third of the kiln, and 
finally issues at the lower end as well-burned 
clinker in grains about the size of a large pea. 
The greatest heat is naturally near the fuel-jet 
or outlet end of the kiln. 

The operation of calcining is a continuous 
one, and with proper care under or over-burning 
may be avoided. The hot clinker from the kiln 
is cooled either by being elevated to cooling 
towers or by rotary cooling drums. The cooling 
drums now generally in use in this country are 
placed at the lower end of the kiln, and receive 
the hot clinker as it drops finally from the kiln 
and passes into the coolers. These generally 
consist of tubes some forty feet long and four 
feet in diameter, containing cascading channels 
for lifting and dropping the hot clinker as the 
coolers rotate, thus presenting it to the cold air 
drawn through the clinker by the fan discharging 
coal to the kilns. The coolers rotate at a some¬ 
what higher speed than the furnace tube, 
and by the air for the latter being drawn through 
the red-hot clinker a fair proportion of the 
otherwise lost heat is retained and utilised, 
When the clinker issues from the coolers it is 
quite cold enough to handle, and to pass to the 
further process of grinding into powder. 

But before this stage it is necessary to point 
out that all rotary kiln plants with ground-coal 
firing must include an apparatus for the drying 
of the coal to be used in the burning, and also a 
grinding plant to epable the coal to finely 
pulverised before entering the kilns. 
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The most common design of coal drying. 
consists of an inclined steel cylinder encased in 
brickwork. The hot gases from the fires of the 
coal-dryer coming first in contact with the 
cylinder at the point where the wet coal is 
introduced, pass along and around the tube on 
the way to the chimney-stack, which is located 
over the discharge end, whilst a separate 
chimney at the feed end of the rotary coal- 
dryer permits the sfceam from the moist coal to 
escape, and gives an outlet for any congregating 
gases or coal dust. 

The wet coal is introduced at one end of the 
heated drying drum and by means of cascading 
channels inside, and the inclined cylinder slowly 
rotating the coal passes through the drum, and 
by the time it arrives at the outlet, the 
dried coal is quite suitable for the purposes of 
fine grinding for use in the rotary kiln. 

Prom the dryer the coal falls into a conveyor, 
and is carried automatically to the coal-grinding 
niill, which contains machinery for reducing the 
slack coal to an impalpable flour. For the 
process of coal-grinding the usual ball and tube- 
mills or Griffin mills are required, and this plant 
is therefore similar to the clinker-grinding plant, 
particulars of which I will give you later. The 
finely-ground coal is then taken to the kiln- 
house, where it enters the coal-hoppers situate 
in front of each rotary kiln, and from these 
hoppers an automatic feed conveys the powdered 
coal to a point where it is met by the heated 
air-blast from the fan to the kiln. When reach¬ 
ing the heat of the kiln the powdered coal 
immediately hursts into flame, and the intense 
heat in the kiln is thus kept continuously regular. 

The percentage of fuel used in burning a ton 
of cement by the rotary kiln is from 25 to 
35, although this percentage varies considerably 
according to the quality of coal used and the 
fineness of grinding, and the facility with which 
the raw materials are burned. 

A satisfactory coal for the rotary kiln is 
generally obtained from the various bituminous 
coals found in this country, but it is necessary 
to see that the percentage of ash in the coal 
does not exceed 10, and that the coal also has a 
value of some 7,000 calories per kilo, which is 
equal to 12,600 British thermal units per 
pound of coal. 

We now come to the succeeding and final 
stage in the process, the grinding into an 'Cx- 
ttem^y fin© powder of th© clinker which 
from th© and this ;^oceSs’ has 
quit© a large pra|)oftidn li%©ntfit^ 
past few.y^ars, ’ 'Sa-much'altention''^ 


been devoted to the manufacture that, as regards 
the mixing of the raw materials in their due 
proportions and the proper calcination of the 
mixture so obtained, one brand of cement may 
be said to be very much like another, provided 
the works are suitably designed and the various 
details of the manufacture are carried out with 
care. 

The question then arises—^What constitutes 
a high-class cement? To this question the 
answer is, that the true test of quality is not to 
be found in the brand but in the fineness to 
which the cement is ground—always provided, 
of course, that the materials are carefully 
selected and the various stages of manufacture 
are properly carried out. 

It is not intended, however, that I should 
deal with the scientific qualities of cement by 
grinding to various degrees of fineness. I 
propose now merely to deal with the machinery 
generally employed in the process of clinker 
reduction. It must be explained here, however, 
that in clinker-grinding not only is it necessary . 
that a certain degree of fineness be attained to 
make a satisfactory quality of cement, but that 
also as large a proportion offlour ” as possible 
shall be contained in the finished product. By 

flour " I mean that the cementitious property 
of the material is believed to reside principally 
in the extremely fine particles of cement, as 
apart from the “residue,” which consists of 
practically inert material. These are terms 
which, as you know, are used in the testing of 
cement for fineness. 

The first stage in the reduction of the clinker 
is generally carried out by an ordinary stone- 
breaker or crusher, or roUs, which reduce any 
large lumps to the size of about three-quarter- 
inch cubes down to coarse dust, and after this 
operation the clinker is conveyed to the fine- 
grinding machinery. 

In modem works the preliminary grinding, of ^ 
cement clinker is carried out by the ball-mill, 
and from this mill the coarsely-^dund material 
is conducted to a tube-miU which finishes the 
fine grinding previous to, storing the cement. 
The ball-mlU consists of a cylindrical grinding 
drum, mounted on a steel shaft running throu|h 
it, and provided wfiih a tightly closed sheet- 
iron casing. Th© ^mding-drum is composed of 
overlaf^ping st^l gisnding-plates, in one hidi#:. - 
winch hole^i"’^e, bbi«d for th©-ipoimd 

.extern^ 



489 


-TOIIBNAL OP THE ROYAL SOCIETY OP ARTS. 


Matek.Ut 1911 , 


finer grinding. The crushing action of the ball- 
mill is caused by the revolving of the drum, 
which contains a number of steel balls of various 
sizes between which the clinker is crushed and 
■pulverised. This description will be clear to 
voii when I am able to put some illustrations 
upon the screen. 

For the finishing process—the fine-grinding 
proper—the tube-mill is employed, which grinds 
hy means of the round fiint stones contained 
within it. The tube-mill consists of a wronght- 
iron revolving cylinder with hollowed pivots at 
both the feed and delivery bearings, and is 
about one-half full of rounded flint stones. The 
coarsely-ground cement is fed from the ball- 
mill into one end of the tube-mill, and the 
rotary action of this mill, similarly to that 
of the ball-milk finely pulverises the cement 
as it passes through the falling flint stones to 
the delivery end. 

The finished cement is ground suflSlciently fine 
•to pass through a 76 X 76 mesh sieve with about 
1 per cent, residue, and although finer grinding 
is rarely demanded, it can be readily accom- 
' plished by the manufacturer, if necessary; but 
this means a reduced output from the plant. 

From the grinding mills the cement is con¬ 
veyed into the stores, and after it has cooled 
down the material is ready for loading out at 
the factory. 

As to the storage of Portland cement, it is 
generally considered that the longer the cement 
is kept , in stock the more reliable it is to be 
found in use; but the modern product of to¬ 
day’s manufacture requires neither storage nor 
aeration to provide and ensure the success of its 
quality. 

With the product manufactured many years 
Ago it may have been necessary to aerate cement 
for some considerable time before introducing 
it into the work, but with "the cements manu¬ 
factured to-day this is quite unnecessary. The 
aeration of cements is a safeguarding process 
adopted by engineers with important work, and 
was perhaps advisable to eliminate any free 
lime " that might be contained in the material, 
as an underburnt or carelessly manufactured 
cement contained a considerable quantity* 
Cement such as this would, when mixed with 
‘water, set quickly, and sooner or later the 


cement were exposed to the atmosphere for some 
time before being used, any free lime wliich it 
might contain, would absorb moisture from the 
atmosphere and would not then be liable to 
cause injury to the concrete after' setting. But 
a cement made from accurately-mixed raw 
materials, well burnt and finely ground, as all 
good cements should be, will not require any 
aerating process, and as soon as the cement 
is manufactured it should withstand the recog¬ 
nised tests for quality immediately it is , ground. 

It is desirable, however, that the material 
should be cooled down before loading into bags, 
and therefore the manufacturer generally 
arranges that he has sufficient quantity of 
material in stock to provide that engineers are 
supplied with a perfectly cool cement for, their 
work. 

DISCUSSION, 

The Chaibman (Professor I. M. Thomson), in, 
opening the discussion, confessed that the paper had 
taken rather a different line from that, which he had 
expected. He had hoped to hear a little informa-* 
tion on the chemistry of cement, particularly with 
regard to the rather mystical change whiola took 
place in its hardening. The present theory was 
still what it always was, that poment was a mixture 
ot tri-caleic silicate and tri-caloio aluminato; but 
what happened to those constituents when, water 
was added to them, and they subsequently hardened, 
was a question that men of scionco.would liko a 
little information about. 

Mr. D. B. BuTmaB said the author, in referring 
to the Newcastle works, had stated that chalk 
was carried to the northern port by colliers which 
brought coal to London. That statement was not 
as accurate as it might be, because the majority of 
the chalk which was carried north was conveyed 
in specially-designed barges, which were towed, 
and not in colliers. The impression made upon 
him by the author’s remarks was that he rather 
decried English manufacturers for using the wet 
process as much as they did, because the Gemians 
and the Americans used the dry process. Anyone 
who had to use a flinty ohalk, such as was obtained 
in most instances in the Medway,,Would experience 
difficulty in using, the dry process. The wet 
process with the wash-mill was by far the simplest 
method of treating such ohalk, because the flints 
were in that way washed out almost automati¬ 
cally, whereas in a dry process the grinding of 
ohalk with flint in it would introduce trouble,, 


particles of ‘'-free lime” absorb moisture and 
, change from what is termed ** quick lime ’ ■ (OaO) 
to a hydrate of lime (G^Og), and the expansion 
}Whiqh accompanies 'this , change produces a 
^liAastrqus effect ifl th4 hardened' c^rnent* 

‘The’''did’ ideA’ thereforey* that if the 


■ • Mr. L' F. 'V^^-srooTT said that although thp 
author had referred to the processes adopted lu- 
America,,Germany, the United ICingdom, and other. 
oountries,4n the manufacture of oemeutj,. he .had 
entirely ignored the cement produced icom tha 
Todrnai Basin in Belgium. The avithorhad stsitdd - 
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that good Portland cement was an intimate mixture 
of carbonate of lime, silica and alumina, and that, 
as a natural combination of those materials could 
not be found, it was necessary to adjust the com¬ 
positions. Did the author know that in the basin 
of the Tournai in Belgium there was a natural 
rook combining most accurately practically all 
the constituents that were required for the manu¬ 
facture of a perfect cement? Was he prepared 
to say that a rock which contained the requisite 
proportions of materials suitable for the manufac¬ 
ture of cement was hot a Portland cement, but that 
Portland cement could only be made by the admix¬ 
ture of two materials such as chalk and clay, as 
was stated in the British Standard Specification ? 
Personally, he contended that if a natural rock 
combined chemically all the desired constituents it 
should be considered a Portland cement. He 
was satisfied that geological formations could 
be found in this country corresponding to the 
Tournai rook which would produce a good useful 
cement, and he hoped English cement manufac¬ 
turers would turn their attention to that subject. 

Mr. Walter P. Reid, F.I.O., thought the last 
speaker was under a misapprehension with regard 
to the British Standard Specification for cement. 
That specification stated that the material must be 
an intimate mixture, but it did not say it must be an 
artificial mixture. If the materials could be found 
mixed in Nature it was an admixture. Similar 
deposits to those in Tournai were to be found in this 
oountryj, and they had been used very largely for the 
making of cement; and from tests he had made 
of English and Belgian cements he had found 
that the former was not only equal, but a great 
deal superior, to much of the latter. The material 
in the Cambridge district was composed of a 
similar natural mixture, and the author had very 
clearly explained how uniformity was obtained 
from the natural layers in which the composition 
was not uniform by taking materials from different 
parts of the quarry and mixing them under the 
supervision of the chemist, so that the ultimate 
result was absolutely uniform. He was instru¬ 
mental many years ago in starting a cement 
factory in the Rugby district, and no engineer 
worthy of the name now rejected a Rugby cement 
if it otherwise came up to the standard. When 
the first Rugby cement factory was started he 
analysed the whole of the layers, and found 
there were considerable differences in them, and 
ever since it had been necessary to mix the 
different layers of limestone in certain definite 
proportions. The layers were also full of fossils, 
and these were very often fossilised in the form of 
pyrites, which were, sometimes very troublesome. 
They gave, a great deal of sulphur in the cement, 
which formed a sulphate in setting; but the 
material was dug out so carefully that the Rugby 
cement was now second to none in the country. 
It was quite true tkat this ^country had 
a lot from.,Germany since permany, the 
instance, learned the lesson firom 


were many instances in which England taught 
Germany her first lesson, and when that country 
had learned to spell she had written out whole , 
treatises for the English to learn from afterwards. 

Of this the aniline dye industry and the cement 
industry were striking examples. It was amusing 
to look back on the form of testing employed in the 
old days, when in every cement factory there was 
a sampler, who took a certain quantity of slurry as 
it came from the wash-mills, put it into a little 
vat, stirred it up, and twice a day would make . 
little cakes of it in a small drying-oven, which were 
then burned in a sample kiln, and subsequently 
powdered and tested. The samplers rather ridi¬ 
culed the idea when he began to test cement by 
the carbonate of lime method; but when he 
showed them his results twenty-four hours 
before they could obtain any results at all, they 
saw there was something in his method, and 
the caloimeter had now been adopted as the con¬ 
trolling apparatus for the whole of the cement in¬ 
dustry. The rotary kiln was adopted owing to the 
enonhous economy in fuel combined with economy 
of labour that resulted from its use. It was worked 
out in the first instance in the United States 
because labour was very dear in that country, 
and the Americans made very large quantities of 
cement, but it was really an English invention, 
Ransome put up the first rotary kiln in this country. 

He did not know where the author had obtained 
his information with regard to the cement used 
in the Thames Tunnel; but personally he was 
always under the impression that it was 
what was called Roman cement, i.e., burnt 
argillaceous nodules of London clay. When 
visiting the tunnel many years ago he noticed 
that considerable leakage was taking place, 
which was put down to the decomposition 
of the Roman cement. An engineer who was 
with him said that if Portland' cement had 
been used it would not have happened. As a 
matter of fact, Roman cement was not so good. 
The statement made by Mr. Davis that clay was 
dredged up from the bottom of the river was not 
the case. The mud in the Thames valley that was 
used for the purposes of cement had been deposited 
in mud flats, which formed the blue mud used in 
cement-making. If the mud was taken out of the 
bed of the river itself he believed that a consider¬ 
able amount of sand would be found in it which 
would reader it unfit for the purpose of oenaent- 
making. Dredgers were used because it was found 
that it was afi economical process to dredge the mud 
up but of the clay-pits instead of having to take ’ 
the water out and dig it by hand. The author 
had also made the very genersd statement that lime¬ 
stone was used iu the United States for making 
cement. ^ a matter of fact, a great variety of 
materials was used in that country, Persona^^; 
he had examtael; a$ least half-a-dozen, 

, were uojj , aS; ; edfie of them 
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the neighbourhood of Oppeln in Silesia, where 
marl was used, but the great factories in iftie north 
of G-ermany used clay and chalk just as the 
English makers did. The accuracy with which 
the manufacture was carried on, as explained by 
the author, was really marvelous compared with 
the old manufacture. Manufacturers now worked 
to within one-half per cent., whereas a 4 or 5 per 
cent, variation was quite usual in old days. Per¬ 
sonally, he thought it was unnecessary to aerate 
cement at the present time; but in earlier days, 
when the main-drainage scheme of London was 
started, Mr. John Grant, the assistant engineer of 
the Board of Works, specified that all the cement 
should be aerated. The fineness then specified 
was something extremely coarse compared with 
what was now required in a standard article. 
There was no doubt whatever that the ex¬ 
tremely fine grinding now adopted had given 
an enormous impetus to the use of cement. 
The finer cement could be ground, the more 
cement would be sold. Cement could now be used 
for a hundred purposes to every one to which it was 
put when it was first adopted. In the beginning 
it was a hydraulic mortar, and nobody would rely 
on it for the main bulk of the structure, Bazalgette, 
the constructor of the Embankment, looked upon 
the use of cement as a hazardous experiment; but 
nowadays piles and pit-props, and all sorts of 
things were being constructed with it. It was a 
matter of very considerable importance, because 
wood was getting scarce, and the use of con¬ 
crete in that direction should be considerably 
extended. 

Mr. S. G. Bobinson said there was an excellent 
reason for the almost exclusive use of the wet 
process on the Thames and the Medway, because it 
was* found , that not only could hard materials be 
ground more cheaply by using the tube method, hut 
the intimate mixture of the raw material was 
much more easily obtained when slurry was used 
than could be secured with a dry powder, 

Mr. A. 0. Davis, in reply to the Chairman’s 
question, said that the chemistry or crystallisation 
of the setting .of cement was a feature of the 
manufacture that was extremely obscure. During 
the past six months he had inspected many factories 
in the United States, and on asking an eminent 
expert what his opinion was on the crystallisation, 
technology, or chemistry of the setting of cement, 
he received the reply that it was a subject upon 
which he knew nothing. No one could give any 
information upon it. The setting of Portland 
cement was no more understood than the setting 
of plaster of Paris. It was known that there was 
a mixture of silicates, aluminates and lime, hut 
what happened when wate 'was added to those 
crystals and the cemeiit set was at the present time 
purely a matter of wnfecture. , The statements he 
had made with regard to coal vessels carrying chalk 
from the Thames and Medway district to the 


northern cement-makers, to which Mr. Butler had 
referred, applied only to the original arrangements 
made by the manufacturers in the north. Mr. 
Butler was quite correct in stating that at the 
present time special barges carried the chalk from 
the south to the north. The wet process was 
more particularly adopted on the Thames and 
Medway on account of the flints which were 
contained in the chalk, and those flints could only 
be taken out by mixing the chalk and clay with an 
excess of water so that the flints were precipitated. 
He did not include the Belgian cement in his 
paper, because the bulk of the’material produced 
in Belgium was termed a ‘‘natural ” cement, which 
was produced by merely quartying the raw 
materials and burning them as they were quarried. 
He joined issue with Mr. Waypott’s statement that 
a material existed in Belgium which, when quar¬ 
ried, put into the kiln and burnt, would make 
either a Portland cement or a cement as satisfactory 
as any artificial process of mixing. His experience 
of the deposits in Tournai was that the materials 
varied considerably in the percentage of lime they 
contained. He went over one factory in Tournai 
recently in which the percentage of lima varied 
from 72 to 82 per cent. As he had pointed out 
in his paper, it was essential to keep the 
chemical combination of the raw materials 
perfectly accurate or within a half or one quarter 
per cent, of the nooossary standard to produce a 
good cement. Any material which varied from 2 to 10 
per cent, in calcium carbonate could not be relied 
upon to produce a thoroughly good cement, unless 
the raw materials wore mixed together, and a 
standard of composition was obtained. Ho did 
not think it was a fact that a geological formation 
was available in Belgium which had a perfectly 
uniform composition. His experience of Belgium 
was that no such deposit existed, If Mr. Wayoott 
could prove that such a deposit did exist, and that a 
material could be obtained in Belgium that re¬ 
mained constant up to one-half per cent, in its 
calcium carbonate value, that material would pro¬ 
duce as good a Portlaud cement as any that could be 
made by artificial meai^s; but he had investigated 
the Tournai district, and was not prepared to 
believe that such a deposit existed, Mr. Reid had 
commented on the statement made in the paper 
that limestone was chiefly used in America. As a 
matter of fact, in the centre of the industry, in the 
Lehigh Valley district, where the bulk of the 
cement in the States was produced, a hard lime¬ 
stone was employed in its manufacture; but in 
America, as in every other country, cement was 
made from various materials. There was no doubt 
that marl was used in Germany, but a number of 
other materials were also employed. The short¬ 
ness of the time at his disposal prevented 
him from referring to the subject in greater 
detail. He waa glad Mr. Beid agreed that the 
aeration of cement was hardly necessary tmder 
the soientifib process of manufacture at present 
adopted, and it was interesting to hear how 
the science, of the manufacture of the product 
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had improved during the past decade. Mr. 
Robinson had sbated that a better mixture could 
be obtained by a web process than by a dry, but 
personally he was doubtful on that point. He 
thought that no better mixture of the raw materials 
could be obtained than by mixing them when they 
were perfectly dry; and it would be seen in the 
near future whether Mr. Robinson’s forecast, that 
the wet method would supersede the dry, was a 
true forecast or nob. At any rate, it was impossible 
to get away from the fact that the better part of 
the cement made in Germany, and practically the 
whole of the cement made in the United States 
and Canada, was produced by the dry process. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Mr. Davis for his interesting 
paper, and the meeting terminated. 


THE RUBBER INDUSTRY IN PORTU¬ 
GUESE EAST AFRICA. 

While the natural resources of the province of 
Mozambiq[ue are but slightly developed, rubber has 
been exploited commercially for over half a century, 
and the possibilities of its development into a great 
source of revenue have become probabilities during 
the last few months. Prom Louren^o Marques, 
at the extreme south, to Ibo, at the northern 
extremity of Portuguese East Africa, landolphia 
of various species grows in profusion. This plant 
is extensively exploited from Inhambane, Beira, 
Queliraane, Moma, Augoche, and Ibo, the last 
three through the town and island of Mozambique. 
South of the Zambezi the landolphia is a vine, 
sometimes of great length, and, when permitted, 
it attains the thickness of a man’s arm. This vine, 
Landolphia Kirkii, according to the American 
Consul at Loureii^o Marques, is considered rubber- 
bearing when it reaches half an inch iu diameter, 
and is tapped by a series of long outs. The flow is 
more abundant at the end of the rainy season, and, 
owing to the great difhculty of getting at the vines, 
whose habitat is naturally the forests, they are 
tapped but once a year, and then bled for all there 
is in them. This rapidly reduces the output of a 
forest, and, where supervision of the natives is 
impossible, the percentage of vines utterly destroyed 
yearly is very great. Where the rubber is oollacted 
by organised companies, steps are being taken to 
restock the depleted forests, which is not diffitoult. 
The landolphia grows well from a slip, and, before 
the rubber-gathering seasem* opens, men are sent 
through the forests and plant two slips to every 
tree that has no vine at its roots. This method of 
saving a forest, however, only benefits permanent 
holders or the S bate, as it takes landolphia from 
five to ten years to reach a stage in which it is fit, 
for tapping. Outside the territory covered by the 
Mozambique and Buzi companies, the opUection of 
rubber, whether south or north of the Zambezi, k 
entirely in the hands of natives who collect an4 
sell it to tl\e Indtos at the ,oqi|®t. At luhamh^^y 


the rubber seems to be collected with much care, 
and compares well with what is known as Beira 
rubber, except that it is not brought in in balls 
but in split lumps, the latex having been wound on 
a small stick, which is then cut out. North of the 
Zambezi, beginning at the Ligonha River, stretches 
the region whence comes what is known on the 
market as Mozambique rooty rubber. The best of 
this is that coming from the Matadane range, 
which lies between Moma and the Gooola River on 
the south, and Talalane and the Larde River on 
the north. Inferior qualities are gathered farther 
north, and their principal final exit is, at Mozam¬ 
bique, the capital of the district. All Mozambique 
rooty rubber—and it must be remembered that the 
name applies only to rubber gathered north of the 
Zambezi—is marketed in a crude state, containing 
bark and rubber in almost equal quantities. This 
is due to the fact that the natives prefer to rip up 
the roots of the landolphia and beat out the latex 
contained in them. With a view to stopping this 
practice, the government established an export 
duty on root rubber. Owing to the fact that most 
rooty Mozambique rubber comes from unpacified 
regions, to which white people have not had access, 
little was known as to the species of landolphia 
prevalent in the district, and it was generally 
accepted that the species was the same as that 
worked by tapping south of the Zanabezi. Recently, 
however, the American Oonsul succeeded in crossing 
the Matadane country, and much was learnt as to 
the rubber of the region which was not known 
before. In the first place, while the plant bearing 
the rubber is a landolphia, it is very difierent from 
the species known south of. the Zambezi, and is 
essentially a root producer. The plant is not 
inevitably destroyed by pulling up the serviceable 
roots. The Matadane landolphia has an extensive 
root system, running near the surface, out of pro¬ 
portion to the plant itself. These roots send up 
shoots somewhat resembling the suckers of wild 
cherry. A smaU shoot about the size of a lead 
pencil often leads to a root two or three times as 
thick. The latex, which is rich in quantity and of 
very good quality, is found in the bark of the roots. 
The method of securing the rubber is crude, but it 
is the most sensible that could be applied by the 
natives under the circumstances. Afber ripping up 
a bundle of roots, the native beats ofi the bark, 
which is then put over a small fire and brought to 
a boil three times. The latex appears as a fine 
web through the hark. The mass of bark and 
rubber is taken out after each boiling and kneaded 
to separate the hark from the rubber., The final 
result is a small black hall, with a high percentage 
of bark particles still left in the rubber. In 
tearing up the rubber plant, the natives say that if 
only a small part of the root is left it soon sp®Q.gS 
up again. This is a most important point, as ftd 
as the ultimal^ wealtli of the region is concern^' 
and evidence ^^pport^ the statement, m sevewl 
tests were made at villages where piles of rubte^ 
plant rkuse were seen before every hut, byseh^t^ 
0 ^: ,hjat|tes, toots. The df. 
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simple machinery for cleaning out the hark and 
eliminating the damaging boiling process will bring 
Matadane rubber into favour in the market. While 
no rubber from the Landolphia Kirkii was seen by 
the Consul, it must not be assumed, he states, that 
this species does not grow north of the Zambezi. 
A plant closely resembling it, but whose latex 
seemed a little weak, was noticed in profusion in 
the Matadane country, where the natives took 
little or no notice of it. There is little doubt, 
however, that this vine, or something very similar, 
is exploited as far north as Ibo, Besides the 
landolphia, an indigenous rubber-bearing tree, 
Masoarenhasia Elastioa,' has been discovered. It 
yields rubber of good quality, hut it is difficult to 
tap on account of the fluted formation of the trunk; 
and, as it requires fifteen years to mature, it would 
be of little value as a plantation tree. The only 
plantation tree which has been largely exploited in 
the province of Mozambique is the ceara, of which 
over 10,000 exist, mostly in small plantations. Up 
to the end of 1909, these trees had proved a failure 
and were mostly abandoned; but the visit of an 
expert on rubber in March, 1910, has brought back 
confidence in the ceara tree, and preparations are 
under way for extensive and systematic planting. 
The ceara does well throughout a vast extent of 
the province, and reaches the tapping stage at the 
end of three years. 


THE CHINESE LACQUER INDUSTRY. 

The earliest record of lacquer is said to date 
from the Sung dynasty, although it probably 
existed long before that date, hut in a more crude 
form. It was introduced into Japan in the third 
century from Korea, at the time of the conquest of 
that country. The seventeenth century marked 
great progress in the industry in Japan, and the 
gold lacquer became'very popular, but from that 
time its popularity decreased, and the demand did 
not revive until the last few years. In China the 
manufacture of the lapquer ware, known to the 
Chinese as the 1 Foochow lacquer,” can 

hardly be called an art; it is rather a craft, the 
result of infinite labour and patience, since the 
laying on of the coat or colour requires no more 
skill than the simplest form of painting. The 
superi6rity of the No. 1 Foochow lacquer over all 
other forms is due to its durability and beauty; it 
takes more time to prepare (in some cases several 
years), and possesses a finish and depth of colour 
unlike any other products of the same nature. 
The extreme care taken to refine the pure lacquer, 
the number of coats given, and the great quantity 
of gcfid and silver leaf usually used in the last coat 
are the cause of Concerning the gold and 
silver leaf used, the former imparts to the lacquer 
a dull gold eoloqr, in whose depth a fine gold 
powder may be disoemed, and the latter gives a 
silver green e^t. Sometimes a little colouring 
ihatter is added, *’but the resuli is supposed to be 
better without it. The lac, as is well known, Js not 


a manufactured product, but the sap of tho liJms 
Vernieifera, or Ch’ishu of the Chinese. Tho tree is 
tapped at night during the summer season, and the 
lac sold to the consumer as a dried cake, or in a 
semi-fluid state. It is first placed in a rectangular 
pan, where it is continually stirred with a spatula 
for about two days, then pressed by twisting the 
lao through a sack made of fine grass cloth, and 
lined with a thick layer of cotton. Tho refined lao 
is put into the pan again for a day, and the same 
process is repeated. So prepared, the lac will 
answer for the first coats given to tho articles, but 
for the final or colour coat the lac used undergoes 
this process four times. According to tho American 
Vice-Consul at Foochow, the invention of tho No. 1 
lacquer is said to belong to tho Shon-Shao-An 
family, in whose hands the manufacture still is. 
To this same family is also accredited tho invention 
of silk lacquer. The term lacquer ware ajjplies 
only to the thing which has undergone certain 
preparations before receiving several coats of lac. 
Ordinary woodwork covered with Ningpo varnish, 
or even with lac, is not included. Tho x^roper 
lacquer ware may be chiefly divided into two kinds, 
the ordinary and the silk. The ordinary lacquer 
is applicable to almost every kind of furniture and 
to ornamental articles for the houses, but is com¬ 
monly applied to woodwork. Only very old wood, 
usually cedar, which will neither warp nor crack, 
is used for this xjurxiose. Articles and ornaments 
of the most delicate carving are treated in this 
fashion. To prepare the woodwork, such as fur¬ 
niture, for lacquer, a lacqueror acrapos tho wood 
one or two inches wide along any crack or joint or 
opening that may exist. It is then filled up with 
lao and two or three coats of linen cloth, which 
will not only cover the depth, hut also serve to 
keep the parts together. After a fortnight or 
longer, when tho lao on the linen is perfectly dry, 
the woodwork is covered with a thin coat of black 
lac, mixed with a little ohing-chu,” a refined red 
clay. Ten days later a process of general polishing 
is applied to the article with fine pumice stone of 
various shapes and sizes. About every ten days a 
new thin coat of the lao mixture is put on. The 
article is always polished before receiving a new 
coat. After the ninth or tenth coat of this black 
lao mixture, tho article is thoroughly polished so 
as to receive the colour coat. For the preparation 
of the final coat, a small portion of lacquer that 
has undergone the refining process four times is 
mixed by'a pallet knife on a stone surface with 
the gold or gold and silver leaf. When thoroughly 
mixed, it is placed in the centre of a thin sheet of 
cotton paper. The paper is then rolled together, 
with the lacqu^ inside, the ends being twisted in 
opposite directions, until the lac oozes through. 
This is repeated three times. The silk lacquer is 
generally applied to small articles, either for 
practical use or for ornamental purposes, such as 
vases, card-cases, and images. The art is so far 
advanced, that images of almost every desodpMon 
can be made uilder this system with accuracy and 
clearness. The process commences by pasting a 
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coat of native printing paper, with rice glue mixed 
with ching-ohu powder, on a well-modelled clay 
image, care being taken to cut the paper into 
proper sizes to suit the different parts when it is 
pasted, and to paste it so neatly that every wrinkle 
of the face, or fold of the material, should there be 
any, will remain clear out. After the pasting the 
figure is thoroughly washed with this thin mix¬ 
ture, and left to dry for two or three days. On 
the top of the paper is then pasted the silk 
with a piaster of black lac and pulverised ohing- 
chu, with still greater care as to the overlaps 
and folds than is req^uired in the paper coating. 
Ten days later another coating of silk is added after 
the necessary polishing has been applied. For 
small articles only two coats of silk are necessary, 
but in the case of larger ones one or two more 
coats may be added. Before receiving the colour 
coat, the image is placed in water for such a length 
of time that the clay inside will dissolve and can 
be taken out through a hole left at the bottom of 
the figure for that purpose. After the removal of 
the clay the opening i^ sealed, and a fortnight later 
the hollow and exceedingly light article is ready 
to receive its decoration. On silk as well as on 
woodwork, the colour coat is applied but once. 
The lac, though black itself, can be made into 
almost every other colour existing, and of various 
shades, by mixing it with other ingredients. The 
most costly colours are those which contain the 
greatest quantity of gold: dust, and the colours in 
most common use are bronze or oc&e green of 
various shades, and purple or dark maroon gold. 
The term gold lacquer is easily misinterpreted to 
mean lacquer ware sprinkled with gold dust, or 
fragment of gold foil, or inlaid with gold thread, 
etc. In gold lacquer the gold or silver has been 
pulverised so fine that it appears no more as 
sprinkled dust, but its richness is blended with the 
other colouring matter and the refined lac, giving a 
lustrous and lovely tint of a uniform shade. A 
genuine No. 1 Foochow lacquer will stand any 
climate and any amount of washing, even with 
boiling water. In the common form of lacquer 
unrefined lac is used for the primary coating, and 
that for the colour coat has not been refined more 
than twice. Instead of ching-chu, which is com¬ 
paratively expensive, the powder of broken bricks 
and tiles is freely used. 


HOME INDUSTRIES. 

Bad Yarn .—It is a feature of the present position 
of the Lancashire cotton trade that spinners who 
spin the better qualities of cotton—which does not 
necessarily mean the finer qualities—^have felt the 
depression less than others. The present season's 
crop of American cotton is worse for spinning than 
usual, and it is said that many of the stocks that 
are now^depressing the spinning trader are Me^., 
to the normal production of ]fclhe spinners who hbp 
them. In the opinion of,the 
the attempts 'to ■use, such' i^ks are- 


the operative workers, and it seems that:'* numbers of 
instances can be found where the average earning 
of the weaving shed is less than it was when the 
uniform cost was 10 per cent, lower than it is to¬ 
day,’’ although operatives in other sheds, where the 
quality of yarn is being maintained, are earning 
fair wages. The Cotton Factory Times hints that 
unless there is less of this inferior yarn, weavers 
will rebel against “ the restraint of mill and joint 
rules which under normal conditions would be 
regarded as convenient and reasonable methods for 
adjusting disputes." It is deserving of note that 
many cotton operatives are emigrating. Bolton is 
a centre of both the spinning and the weaving 
trade, and it is said “ as many as fifty per week of 
all descriptions of workers are leaving for Canada 
and other colonies.” It cannot be lack of work 
that is inducing emigration, for one of the causes 
for the accumulation of yarn, and the consequent 
proposals for short time in the spinning industry, 
is the lack of weavers to work looms. 

The Coal Mines Bill .—This Bill has been read 
in the House of Commons a second time after only 
two hours’ debate, and notwithstanding the great 
complexity of the measure. That legislation is 
necessary for the better avoidance of accidents in 
mines is hardly open to doubt. From the beginning 
of mining statistics until five or six years ago, as 
was pointed out in these Notes recently, the per¬ 
centage of fatal accidents amongst miners in Great, 
Britain steadily fell; afterwards it was practically 
stationary for some years, but last year the total 
casualty list reached 1,620 lives, which is the largest 
number of deaths by accident since yearly statistics 
began. The total was of course greatly swollen by 
the disasters at Whitehaven, and Hulton Colliery, 
which had much to do with bringing home to 
Parliament the necessity for additional and more 
stringent regulations. The Bill now introduced 
by Mr. Churchill covers very wide ground, and it . 
deals with the health and safety of upwards of a 
million persons, of whom 848,000 are employed 
underground. Most of the proposals are based on 
the recommendations of the Royal Commission, 
while others have been suggested by the mining 
experts of the Home Office, and others again by 
inquiries into the causes of the recent accidents. 
Everything except check-weighing and^the eight- 
hour day is covered by the Bill, and‘the two 
exceptions have been dealt with in recent legisla¬ 
tion. The provision making it compulsory for 
miners to wash may seem fantastic, but the main 
provisions of the Bill appear to be approved alike 
by the. represeaatat»ives of the owners and men. 
'Kie'Bill amends and consolidates the law relating 
to coal mines, inoluding a certain number of enact¬ 
ments \^ich will now be repealed, from the ' 

Mines Regulatfm IB87 dewn to the ^ 

Act for the for rescue appaaei^' 

.' passed adds i^. contents of these, - 

number 

to l^v^tion of 
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winding and breakages of rope, in the haulage 
way, through tubs leaving the track, or from falls, 
deaths from diseases, such as fibroid phthisis, 
induced in dusty atmospheres, are covered by the 
Bill. It also prohibits working in sections where 
the presence of gas rises above 2J- per cent.; the 
duties of foremen and deputies are more carefully 
safeguarded; provisions are laid down more 
stringently than ever as to safety-lamps; an 
attempt is made to grapple with the dust problem; 
and there are for the first time regulations for the 
provision of separate travelling roads in all new 
mines, and their construction in old ones where 
the authorities deem it necessary. Among the 
valuable provisions of the Bill are those for the 
erection of rescue stations and the right of search 
for matches. It may he regretted that the Bill 
contains no provision to prevent women pulling 
tubs or kans about pit banks, or for prohibiting 
the employment of girls on pit banks; the pit' 
pony, too, is forgotten. It is also to be regretted 
that there has been no adequate debate on the Bill, 
either on introduction or second reading, but 
ample time is promised for deliberation in the 
subsequent stages. The Bill is not to come before 
the Grand Committee until after Easter, and in the 
interval there are to be conferences between the 
owners and the men, so that as far as possible 
the provisions of the Bill may take final shape as 
the result of mutual agreement. 

Aid to Cotton Qromn ^.—Early last year it was 
proposed that the operatives employed in cotton 
mills should make a contribution of one penny per 
month for a period of fifteen months to the funda 
of the British Cotton-Growing Association, for the 
purpose of helping in the completion of the capital 
of iBSOOjOOO required by the Association for the 
carrying out of the efforts to enlarge the area of 
our cotton supply. The annual report of the 
Amalgamated Association of Operative Cotton- 
Spinners just issued refers to the matter as 
followsThe proposal was made consequent 
upon an undertaking by the Employers’ Federation 
to get their members to contribute an additional 
£72,006 to the cotton-growing funds. The penny 
per month was estimated to aggregate to, about 
£80,000, which was considered to be a fair pro¬ 
portion to coine from the operatives in addition 
to their previous subscriptions. In common with 
other operatives’ associations, the proposal was 
taken up by our Amalgamation, and our members 
have willingly paid their quota when the collections 
have been taken. The amount realised from these 
monthly collections up to the present is short of 
£12,000. It is hoped the collections will be 
continued until the whole of the £30,000 is 
raised, whether it takes fifteen months or longer. 
As time goes on, the work being done by the 
British Cotton-Growing Association is shown to 
be more and more necessary, and the need for its 
further extension beopmes increasingly apparent. 
Until the sources froto which our cotton supply 
is drawn are numerous enough and extensive 


enough to enable the trade to cease to bo alraoKt 
entirely dependent upon any single country, as it 
is at -present, we shall continue to have those 
periods of scarcity, with the attendant speculation 
and cornering which work so dotrimontally to 
the interests of all engaged in the industrial 
departments of the trade.” 

The Potteries, Dispute .—There is trouble among 
employers and employed in the Potteries. The 
operatives desire the abolition of the ax)prentice 
system, so far as it permits the apprenticeship of 
persons over twenty-one years of ago. It is alleged 
that there are hundreds of tlie older men who 
are compelled practically to enter into private 
contracts with their employers to do piecework 
at a lower rate than standard. Those men are, 
it is said, termed apprentices, and it has boon 
known to happen that a young man has been 
working as a full journeyman while his father was 
an apprentice. Then the men are asking for the 
abolition of the ” good-from-oven ” rule, which 
requires that any article made by an operative shall 
be delivered in good condition to the employer, 
after it has been through the baking ovens, before 
the potter can be credited with it in his wages. 
The contention of the workmen is that if an article 
which is properly made is spoiled in the oven 
they shall still be paid for it. Beyond these pro¬ 
posals the men demand a general advance in wages. 
In the general earthenware trade they are asking 
for a 10 per cent, advance. The sanitary trade 
pressers, who had a 1.^ per cent, reduetiou two 
years ago, are asking for a 7J x^er cent, advance. 
The teapot-makers want an advance of something 
like 26 per cent., claiming to justify it by changed 
conditions in their industry. The National Amal¬ 
gamated Society of Male and Female Pottery 
Workers has about 4,500 members; the other two, 
the oven-men and kiln-men, and the packers, 
are understood to have only about 600 between 
them. Altogether the three unions have only 
about 6,000 members, and a rough calculation gives 
the number of operatives in the pottery district 
as something between fifty-five and fifty-eight 
thousand. The workers in the higher class of 
ware, who are half of the total number of opera¬ 
tives, are practically unaffected by the present 
dispute, but the processes of pottery manufacture 
are so highly specialised that they are largely 
dependent upon each other, so that a strike would 
concern not only those operatives who give in their 
notice, but many others who work alongside them. 

A State AgrieuUural BawZc.-—Details as to the 
Government’s scheme for a State Agricultural 
Bank are beginnifig to leak out. It is understood 
that a leading feature will be that the bank shall 
lend money to fftrmers at one half per cent, over 
Bank rate on condition of being allowed to audit 
the borrowers^ accounts. But it is objected that 
this condition as, to audit will prevent many 
farmers from applying for loans. Solvent man 
will not care to submit' their affairs to State 
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inspection, and the much more mimorous class of 
insolvents will know that application for asnistance 
would be fruitless, Boforonco may bo made in 
this connection to the experience of Belgium. In 
order to help the larger farmers, the Govern¬ 
ment in 1884 passed a law which led to the 
creation of a number of institutions known as 
Coynptoirs agricohm^ or agricultural bvwiks. Each 
of these institutions consists of three, four, or five 
persons, who negotiate loans to fanners. They 
provide no capital themselvoB, but borrow all they 
require from the National Savings Bank, giving 
to that institution their personal guara)»teo for 
the repayment of the money, and receiving in 
return ono-fifth of the interest charged to the 
borrower, At the end of 1.U07 there wore eleven 
Oomj^toirs agricolcs, with 8,755 loans actually run¬ 
ning, the total amount of which came to .C 125,925. 
For very small farmers and peasant cultivators 
there are the Bafioison hanks, in 1.997, 9,529 
loans wore granted, nearly one-half of them for 
sums less than .-glO. Thesti loans arc used for the 
purchase of bows, for the purchase, construction, 
or repair of houses, for trading capital, for sotting 
young couples up in their homes, for tins purclme 
of land, for the paiement do aouifo^ or the division of 
a property—tliat is to say, the sutn payable in (^ash 
by any heir who has received more than his fair 
share of laiidod projsurty on ilio division of an 
estate—for tins pnnshase of a horse, for the repay- 
moiit of debts(jontracted at usurious intorcsi, and for 
various other objects. This regular rate of infcerost 
charged to borrowers is 4 per cent., while B per cent, 
is allowed on money loft on disposit. B'ho diffisr- 
once, less a small deduction for oxponsos of manage- 
mont, goes to a reserve fund. Although these Inmks 
have no capital, and although the rcservo fund is 
not very groat, there has never been a single ease 
in Belgium of tho failure of such a bank. With 
the growth of peasant proprietorship in this country 
tho need for some such banks is becoming pressing. 


GENERAL NOTES. 


Thbj Bxhibitiok at BoMK,---The exhibition 
at Borne, unlike moat previous oxhibltioriH in 
other places, is not confined to a roHtrioted area, but 
extends from one extremity of the city to thd oilier. 
It illustrates the throe periods iu the life of Borne, 
namely, ancient, Papal and modern times. Tho first 
section extends from the Oapitol to the Appian Way, 
’ so that the visitor, after passing tho Forum, the 
Coliseum, and other monuments of the past, reaches 
the Therms o! Diocletian where the arohseologioal 
exhibition is hel^. The history of Rome under 
the Popes and during the Bejnaissanoe periods 
is written everywhere; the ohurohas, palaces, 
fountains, etc., all bear witness to the grandeur 
of Jhat period which inspired such men as 
IS^iohael Angelo, to conceive such monuments as 
'|h| cathedral itr ■ \ The exMbition of 


Italian Art during the Middle Ages and Bouais- 
sanco is hold in the Castle St. Angelo, once 
palace, prisoti, and fortress; hero tho apartments 
of the Popes, aw they wore during the tiftoenth 
and sixteenth ceuturioB, are seen sumptuously 
funilshod, with priceless furniture and collections 
of works of art. On the boundary of tho modern 
city and oxtouding beyond tho Villa Borghese, and 
surrounded by tho buildings constructed by the 
various nations who arc taking part in the ex- 
hihition, is tho beautiful gallery built to contain 
tho works of living Italian painters and stmlptors. 
'Phis building is intended to remain afterwards as 
a permanent gallery of inr>clorn art. Cro.sMing tho 
Tiber by the line now bridge, wo roach the group 
of bnilflings in which aro hold tho Artistic and 
Ethnological h’xhibitions, and the E.xhibitiou of 
Music, and Dramatic Art. Reproductions of many 
of theniosii notable buildings in tho various regions 
of Italy illustrate tho difforont stylos of architocturo. 
Tloro the various dialects, folk-songs, etc., may be 
heard, and the ttharacteristic daucos of tho country 
and the drosses and customs of tho people observed. 
FestivalH, <iompatitienB of every kind, and aviation 
meetings aro being organised; whilst upwards of 
fifty c.ongressos on a great variety of subjects will 
ho hold in, a building spooially constructed for tho 
purpose near tho Castle St. Angelo. 

COTTON-UllOWJWi IN THU W.U8T IhDIBB. — It m 
disappointing to find that from various causes the 
cotton industry in the T.ioeward Islands reooivod a 
c.heck last year. Iu his report on tho Blue Book of 
tho Loeward Islands just issued, Mr. IL E. W. 
Grant, tho Colonial Beocotary, directs attention 
to this chock, whloh ho attributes partly to low 
pritu^s and partly to bad weather and boat. Blister 
mite was very prevalent and aclvorsoly alteotod the 
crop, whilst the unwise habit of leaving old cotton 
bushes on tho land greatly aggravates tho evil. 
Fortunately tho islands have hitherto escaped 
HcrimiH visitation: from the cotton worm. In tho 
Virgin Islands there remain largo numbers of cotton 
ifiauts of an inferior typo, and the Government is 
doing what it can to persuade tho planters not to 
\xm tho local wood for planting but to import it. In 
Antigita tho acroago under cotton has beoti docroasod 
owing to losBOR Bustalnod from tho attacks of tho 

Flower-bud maggot,*' and in St. Kitts only l,:tOO 
aoroH wore planted owing probably to tho fall in 
prices in tho previous year, B'^rom Nevis and 
Montserrat the returns are more satisfactory, but 
the exports of cotton from the Leeward Islands are 
never likely to be large. 

Stock in Sibehia.— The most im¬ 

portant industry in the Transbaikal Province is 
stock breeding. Oattle, horses, and sheep pre¬ 
dominate, although a limited number of camels, 
deer, goats, and swine are bred., The horses average 
between twelve and thirteen hands high, and can 
draw a Ipad of over one thousand pounds; and if, 
driven in a troilai (three horses harneised i|breast) 
they can cover thirty to forty miles a day. Journeys 
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of thousands of miles, at an average rate of 
forty miles a day, have been, made by riding these 
animals. The horses are kept in the open through¬ 
out the year, and in winter they find their food 
under the snow. Some improvement has been 
made in breeding these horses, and only recently 
Arab blood was introduced. The cattle are of 
Mongolian origin, and are inferior and very small. 
They live in the same manner as the horses, and 
it is remarkable how they can withstand the severe 
climate and lack of food. 


MEETINGS OF THE SOCIETY. 

Oedinary Mebtingis. 

Wednesday evenings, at 8 o’clock:— 

March 29.— Georob B, Heming, “Art Educa¬ 
tion in the Jewelry, Goldsmithing and Allied 
Trades.” Sir George Bird wood, IC.O.I.E., O.S.I., 
M.D., LL.D., will preside. 

April 5.— Hbhry L. Heathcotb, B.Sc., “ Wheels, 
Ancient and Modern, and their Manufacture.” 


Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

April 27.—Sir Thomas Henry Holland,K. 0.1.E ., 
D.So., E.B.S., “ The Trend of Mineral Development 
in India.” Lord Avebury, D.O.L., LL.D., E.B,S., 
will preside. 

May 25.—W. R. H. Mere, I.O.S., O.S.I., LL.D.,. 
“ The N.W.E. Province of India.” 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 

April 4.—Captain R. Muirhead Collins, 
Jt.N., 0,M.G., Official Secretary in Great Britain 
for the Commonwealth of Australia, “The Com¬ 
monwealth of Australia.” The Right Hon, Lord 
Denman, K.G.Y.O., Governor-General Designate 
of Australia, will preside. 

; May 9;—E. Williams Taylor, “Canada and 
Canadian Banking.”, .■ 

' ' Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Professor J, A. Fleming, M.A., D.Sc., 
F.R.S., “Applications of Electric Heating.” 
Four Lectures. 

^yllabm. 

Lecture IV.— March 27. —“The Domestic 
Applications of Electric Heating,” Electric Water 
Heating—Its Cost and Economy—Air Heating by 
Electric Radiators and Convectors — Electric 
Cooking—Various Systems and Types of Utensil 
critically discussed—The Advantages and Draw¬ 
backs in Comparison with other Methods of^ 
Culinary Heating., 

Alfred E.H. Tuttor, M.A., D.So., F.R.S.', 
“Bock Crystal: ite Structure and TCses,” 
Four Lectures. 

May l,8,15, 22. ^ , • . 


Dates to bo hetoaffcer annmmcscd 

Prank M. Andhewb, “ Amhitocturc in America.” 

Professor Raoul Pkjtet, “LesBasMuH Tcmp6i’a- 
tures.” 

Sir William Abney, K.C.B., D.C.L., D.So., 
F.R.S., “ The Quantitative Moasuroment of Colour- 
Blindness.” 

Hal Williams, M.I.Moch.E., M.LPi.E., “ Beet 
Sugar Factories.” 

Noel Heaton, B.Bo., P.C.S., “The Production 
and Identification of Artificial Gems.” 


MEETINGS FOR THE ENSUING WEEK. 

-MouDAy, MAItOH 27...lt0VAL HOCUETV OF ARTS, Juhli- 
* streot, AdulphI, W.O., 8 (<liuit*>r Lueturn.) 
Professor .1. A. Fioiniiitr, “ AppHcatfeUM of Eloo 
lloatiOK.” IV.) 

UuoKraphical, fitirJtuKton-Kardutis, W.. H..S 0 p.iri. 
Mr. 11,1. M»i(.*kiudiii', “Thu New Guoumjdty: its 
Aims anil M oUiodH.*' 

Aotnariea, Btaplus Inn Hall, Hnlbftrn, .fip.m, 
Mr. G. W. Itiuhmond, “ Htato limurannu againwt 
Invalidity and Old - tUu Actuarial BaMls <»f the 
Austrian Metluul.'' 

Tuksbay, Maroii 28..,AsaotdaiIou for BcfrlundiJig Bi»y8, at. 
the tloYAn 8<H,nETy of Ahts, .Tohn*Htreet, Adelphi, 
W.C., 4 p.nu Auntial lluneral Mowtlng. 

Cold storage ami toe AsHtadathm, at tUo RoVAh 
SOOIBTV CF Auts, .hdin-Htrooij.Atlelphl.W.C., H 

Royal imltntlon, AUmiuarle-Htiwt, W., 8 p.ui. 
Dr. M. Aurtd Htelii, “Kxplorathms of Aneltntt 
UeBertSlUw In Anla.'' (Li*«t.nve If.) 

Civil BiiglueerH, 2r>, Great Goorge-»treot,H,W., Sp.m. 
1. Difloumloa on Mr. Philip HawKon'M.paiuT “The 
EleBfcHtiualion of a Portion of the Htihurhan 
iSyHtemof the hondon, Brighton and Mouth (‘oant 
Eailway.*’ t, Mr. .1. W. Smith, “Tim fmprovn- 
ament of HighwayHto Meet Motlorn Condlth,)n» ut 
Trattto." H, Mr. H. P. ^rayh^^r.v, “ Heetmt Develop- 
uumt in Road-TrutUo, Rotwl. Goirntructhm and 
Maintenance.'* 

PhotograpUio, 85, EufiselUatinare, W,<1, 8 p,m. 
Messr*. J. H. Dow and V. H. Maokinney, “ Burfauo 
BrightnesH, tta Measurement and it» Aiiplication 
toPlwtography.*’ 

Webnesday, March 20...RGyAL HDCIETV of ARTS, 
John-stroet, Adel phi, W.O., 8 p.m. Mr. George 
■B.B:enilng, “ Art Education In the Jevrelry, Gold- 
sniithing, and Allied Trades." 

Dnitod Service Inatitution, Whitehall, S.W., 8 p,m, 
Lleut.*General Bir It, B, B. Baden-Powtill, “ Boy 
Scouts.” 

ThursmY, March 80...AntlquarIos, Burlington Houhg, W. 
8.$0 p.m. 

Keyal Institution, Albomarlo-stroet, W., 8 p.m. 
Professor W, A, Bone, “Htirfaoc Gomlamtion and 
Its Industrial AppllontlonH.” (hnr.turo l.) 

OameraOhb, 17, John-street, Adelphi, W.O., 8,80 p.m. 
Mr. H. I. Corke, “ 100 Ejigllsh Wild Flowers, with 
AtitoehromeiJ 

Friday, MARfi®' of Authors, at the Royal 

Booib^ Of Arts, ilohn-streot, Adelphi, W.O,, 
-8.80 p,m. 

Aerona\5^oal| at the Royal Society of Arts, John- 
stre^ Adelphi, W.O., 8 p.im. Annual Meeting. 

Koyal institution, Albemarle-street, W., 9 p.m, 

. i:, 8. Eele-Shaw, “ Travelling at High 

, ^ Siirfac© of the Earth and-Above It.” 

' Oeorge-fttreet, S.W., 8 p.m. 

Mr. J, Swinburne, “.The 
phemtstry in Engineering.” (Xieoture M.) 

Saturday, Ai^. i<4|toyal Institution, Albimarle-itroefci 
W.,' B BifoUeisor Sir J. J. Tho)^sipn> “Radiwii 
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NOTICES- 


NEXT WEEK. 

Tuesday, April 4iih, 4,30 p.iii. (C)t)lonial 
Section.) Captain B. IMumiiEAD Collins, 
O.M.Ct., Oflicial Sccrotavy in Great 3.ifiUin for 
the Commonwealth of Australia, “ 1'he (Join- 
monwealth of Australia.” The Bight Hon, 
Lord Denman, K.G.V.O., Governor-General 
Designate of Austra.lia, will preside, 

Wednesday, April nth, 8 p.ni. (Ordinary 
Meeting.) Henry L. ,I 4 eatii( 50 Te, B.Bc., 
“ Wheels, Ancient and Modern, n,nd their 
Manufacture,” Tlie Hon. KiKJHAkd Clerk 
Parsons, Vi(‘e-rresi<lent of the Hodety, 

will pr(»sid<L 


CANTOR LECTURE. 

On Monday Evening, Marcli 27tli, Professur 
J, A, PLEMiNa, M.A., D.Bc., P.B.S., ddiv(^red 
the fourth and final lecture of his c.ourse on 

Applications of Electric Heating.” 

On the motion of tluj Chairman, a vote of 
thanks was accorded to Professor Fleming for 
his interesting course. 

The lectures will be published in the Journal 
during the summer recess. 


CONVERSAZIONE. 

The Society’s Conversazione will be held this 
year at the Natural History Museum, Crom- 
well-road, S.W, (by permission of the Trustees 
of the British Museum), on Tuesday, May 80th, 
from 0 p.m. to 12. 



LI^T OF MEMBERS. 

The new edition of the List of Members of 
the Sooiety is now ready, and ';oan be obtained 
by Member® on a^jptication to the Secretary. 


SIXTEENTH ORDINARY MEETING. 

Wednesday, March 29th, 1911; Bir Gi^joroe 
Birdwood, K.O.I.E., LL.D., M.D., Vice- 

Ih'OHident of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Booioty :— 

BrowoU, Colonel Edward Thomas (late K.A.), 
Morrow Uouse, near Guildford, Surrey. 

Gotnian, Honry William, Tho Quadrant, St. Ives, 
Hunts, and the Arts Club, 40, Dover-stroot, W. 
Evans, 4. Howell, M.A., M.B.. M.Oh. (Oxoru), 
E.'B.C.B,, 25, Borkoley-square, W, 

(Irahani, W. L,, 33, Bowerdoan-stroet, Fulham, 
SAV.,and Bon Accord Slieet Motal Works, Town- 
nuud-road, Fulham, 8.W. 

Hudson, 1 jiont.-Colonel Bir William Breroton, 
K.C.l.'E., h'airholma, West Kensington, W, 

Khan, Khur Shaid Ali, 0/0 Messrs, Honry Adams 
and Hon, 00, Queen Victoria-Btroot, E.O. 

Ptovis, Charles Herbert, Highfield, Mutloy-road’, 
Plymouth. 

Tho following candidates were balloted for 
and duly elected mambors of tlio Society :— 

blcclos, Ernest Edward, Foyers, Locli- 

noas, Scotland. 

Balidor, Christiaan Lydius,LL.D., Sourabaya, Java, 
Netherlands Bast Indies, 

Hitchie, W. W., District Postmaster, Chengtu, 
West China. 

Sang, Alfred, 96 Boulevard do Versailles, St. Cloud', 
Bolno-et-Oiso, Fraiw, 

Stewart, Professor Louis Beaufort, ITniverHity of 
Toronto, Toronlo, Canada. 

The OHAXimAN said that in the Book of 
Nehemlah iii., 8, it was recorded that amohg 
those who volunteered to assist the I»rophet in the 
restoration of the walls of Jerusalem were Usaziel > 
of the Goldsmiths' Guild, and Hananiah of the 
Apotheoarios' Association; and this fact, recalled 
to mind by him whed" iloeiving the invitation tci 
take the chair there that evening, was the deter¬ 
mining cause of his accepting it, quite unworthy 
as ho felt he was to j^raside over a meeting of the 
Boyal Society of Arts on so important ah obC6^toa; 
He had argued that as the goldsmith®' art and the , 
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art of the apothecary were the oldest arts in the 
world, and among the earliest named in the oldest 
Sacred Books of the human race» there was after 
all, something of propriety, if only of a whimsical 
sort, in his sitting in the chair on the evening 
Mr. Heming stood at the reading-desk. But the 
predetermining cause of his so doing was his deep 
interest in the subject of hlr. Heming’s paper, and 
his keen appreciation of Mr. Heming’s work in 
artistic plate and jewelry; and furthermore of 
his patriotic and successful labours, so sympatheti¬ 
cally and laudably recognised hy the Goldsmiths’ 
Company, in organising, within and by the trade 
itself, a system of sound and thorough-going 
education alike in the artistry and the techniq[ue 
of their deviceful and exquisite, and noble and 
famous, and most ancient art. The recognised 
successor of the late Robert Philips of Oockspur- 
streeb, as an exponent of the traditionary styles 
of English goldsmithing and jewelry, Mr. G. B. 
Heming needed no introduction to the members of 
the Royal Society of Arts, hr^t in consideration of the 
subject of his paper, he (the Chairman) desired 
at once to emphasise how apt an illustration Mr. 
Heming was in himself of the iinmeasurable value 
of heredity in the maintenance of high excellencies 
in the practice of artistic industries, or the applied 
arts generally, and especially of the sumptuary 
arts. 

To begin with, his very name bewrayed him a 
Dane, and of a family the Hundred Roils showed 
to have already hy the thirteenth century become 
established in Yorkshire, Lincolnshire, Norfolk, 
Cambridgeshire, Northamptonshire, Sufiolk, and 
Essex. The Wars of the Roses broke up the 
continuity of family life throughout England; but 
some of these families recovered their position, and 
resumed their historical continuity in the Parish 
Registries, under the Tudors; from which date the 
name of Heming became familiar in London from 
Bethnal Green way and Highgate to Charing 
Cross. 


Thomas Heming, Goldsmith to George II. and 
George III.,' was well known to every lover of 
English-plate for his fine silverwork, hearing dates 
from 1745 to 1780; and from him his business has 
descended, from father to son, to the lecturer of 
that evening. This heredity was the secret of the 
Hindu’s excellency in the industrial arts; and 
when you praised a Hindu goldsmith, or wood or 
stone carver, or weaver, or potter for his work, he 
^ would reply that he was but handing down the 
ever-accumulating merit of his forefathers—through 
;nearly 3,000 years past—^to his children, and 
children’s children; and he prayed it might so 
accumulate through them for yet 3,000 years to 
come. Buch facts should not be overlooked when 
considering the pressing problem of technical 
education in every department of industrial 
r; ^tivity and enterjprise throughout the United 
i ', stood too long between Mr. 

i ■ s#4:b3s audience, and ;^ithout further 

r Mr, jHeming kindly to 


The paper read was— 

ART EDUCATION IN THE JEWELRY, 
dOLLSMITHINO, x\ND ALLIED 
TRADES. 

By George B. Heming. 

The statement has often been made, and is 
constantly repeated, that the Elnglish are an 
inartistic nation. If, for the sake of argument, 
we admit this rather sweeping assertion, it is 
obvious that the duty of protecting and 
encouraging good art is incumbent upon us all; 
but if we were the most artistically-minded 
people on the face of the earth, it would nont^ 
the less be our duty to defend our art from the 
morbid tendencies, the careless design, the crude 
exeoution, the purposeless and unmeaning 
absurdities which can so easily undermine the 
beauty and mar the expression of works of art , 
whether they find their theme in music, in paint¬ 
ing, sculpture, or architecture. In this paper, 
however, which it is my privilege to road before^ 
a Society that has consistently been on the side 
of good art, my remarks must be confined to art. 
in its relation to those trades that have always 
prided themsclvijs upon the production of 
beautiful objects. 

Trades like those of the goldsmith and tlu'. 
silversmith demand, on the part of the iwrsons 
engaged in them, a certain knowledge of drawing 
and modelling, in addition to dexterity in the 
manipulation of the materials in which they 
work. Yhe introduction of machinory has 
increased the production of gold and silver 
articles, but it has naturally affected the position 
of the working goldsmiths and silversmiths, and 
in many cases their crafts have disappeared, or 
have become subdivided into many branches, 
and come at last to be considered as separate 
trades, In that fine old Anglo-Saxon word, 
“craft” meaning grasp, power, ability, par¬ 
ticularly skill or cunning in artistry of hand, we 
touch the crucial point of our subject. With the 
advent of the machine we almost bid farewell to 
the craftsman—the man who fashioned a thing 
carefully and lovingly with his own hands from 
beginifing to end,.who put into it—^who, indeed, 
could not help putting into it~rsomething of 
his own personality, and who gave it a unity 
of adornment both simple and natural. “ Fine 
art,” said Buskin, “ must always be produced 
by the subtlest of all machines, which is the 
human hand; no machine yet contrived will 
ever equal the' delicate machinery the 
human fingers.**^me was,*’ wrote William 
. Morfis, when everyone that made anything 
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made a work of art besidos a useful pieec*. 
of goods, and it gave him, plcaKuns l.o do 
it/^ Under the prowent conditions, each item 
is machined out in facsimile of its predecessor, 
and the pleasure of the workman only conies 
with the daily closing hour and his iiay-day at 
the end of the week. How can such methods 
result in anything but the deterioration of 
artistic work of any kind, and the degradation 
of the artistic workman ? In oldon tinu'S, wdiat. 
was sought in any craft was that, (sack artichi 
produced should poswiss two cpialities — first, 
a design combining suitabilif-y to the purpost*. 
the article was int(‘nd(^d to subserve^ wifh 
elegance of proportion ; secondly, soundness of 
construction. From this standard the demon of 
the machine pulled us down, and things were 
probably at their worst about the mitldle of the 
nineteenth century, when all the decorative art 
of this country reac'hed an unprocedtmhHl state 
of decadence and disrepute. It was Ruskin who 
first preached the gospel that (mr daily work 
should be more than a .mere struggle for our 
daily broad. Whatever you are to make your 
broad by,*’ ho wrote, “ so far as you have time 
and power, make yourself first a noble and 
accomplished artist., and inuhu'stand at hnist 
what noble and ac<‘.ompliHh(^cl art. is s you will 
then 1)0 able ho apply your knowhdgo to any 
service.” To us, living nndcjr an (iconomic Htr<‘SH 
cvrni grtuiter than was the case when Ruskin 
wrote those words, such utterances may sound 
to sonui present as those of a voice crying in tiic 
wilderness; but I will venture to say that, despito 
the economic and social problems wbicli wo have 
to confront—the problem of producing quantity 
without a dead level of samonoss, and often ol 
unutterable ugliness—the antagonism between 
art and the machine is not irreconcilable, nor 
so hopeless as it appears, and that the day of the 
revival of the British craftsman is not far 
distant, and, indeed, is near at hand. 

Bearing on this question, I will condense a 
few admirable remarks from an address delivered 
by Mr. Luthor Hooper on Handicraft at 
Haslemere t — 

“Handicraft is not the mere skill of hand 
acquired by constantly practising one particular 
movement or set of movements; in fact, the same 
uniform and uninteresting qualities which we 
deprecate in machine-work might be produced by 
hand, when by mechanical practice and repetition 
the hand had been degraded tp the level of a 
machine. Work deservin| the i^me of handicraft 
must be produced by the skilful hand under ih$ 
direct conM of ih$ MnMmg pmm* of 0m mrhrn^ 
l^der the' direct control of his brain; and the 


excelloiicc of his work would depend on the artistic 
povvor and juclgmont brought to boar niion it.” 
Ho boliovod in the use of machines and labour- 
saving applianoGs, provided that the work dohe by 
their moans could not be better done by hand; but 
we must see that the machine-made article is as 
good for utilitarian purpose as the hand-made one. 
“ Up to a certain point the machine was a good, 
useful, and economical servant, but its porfootion 
was a dead level of uniformity, unploasing and 
dull, and its iuiitationB of ornamental or other art 
wore vulgar and pretentious failures—in short, it 
couhl not give that impress of thought and mind 
to its work which rondors the simplest specimen 
of true handicraft more or loss satisfactory and 
interesting. I^he advantage of handicraft was that 
it imparted a jiorsonal quality to all work produced, 
and it was that exj^rossion of the artist’s self which 
made it intcrestiug.” 

For the last twenty-five years we have been 
placidly watching the advance of our French 
and Uerman competitors in all industrial and 
commercial matters, forgetful of its true sig¬ 
nificance atid of the naiional interests at stake. 
(Germany’s gtupendoiis economic success is 
largely dut'‘ to h(‘i‘ national system of specialised 
(‘(lucation, m\d her State support of scientific, 
Inarm'd, arf istie, and economic activities in every 
part, of the Empire. France also, progressing by fits 
and starts, but with a vivacity that compensates 
for the rnort^ stolid advance of the Teuton, is in 
many ways nrt.istieally far ahead of us, doubtless 
aided by the Latin temperament of her people. 
It behovc's us to awake frosn our lo-tliargy of 
HelLcomphicence, and to move at least abreast 
with Franco and Germany. If oxir jewelry trade, 
and the trades dealing with the precious metals— 
of which, you will boar in mind, I am particularly 
speaking—are to be maintained against the 
inroads of foreign competition, and saved from 
obliteration, we must not lose a moment in our 
endeavour to improve the technical and artistic 
education of the young ‘‘apprentice” and 
“improver” in those trades, encouraging him 
by every means In our power, and, if necessary, 
founding travelling scholarships to enable him 
to broaden his knowledge and enlarge Ms ideas 
by visits to France, Italy; and Germany. As a 
people, w© desire—or ought to desire—not only 
material prosperity! we look forward beyond 
that to a future of the highest artistic achieve¬ 
ment ; and I see no reason why the two ends we 
would set before us should be regarded as 
incompatible. The attainment of these ends 
should at least be particularly dear to us alL 
W© undoubtedly possess many of the ©0S«tW» 
Of success in such a oompetitidm Why; Shton 
ihouM our amM^ons be low 1 A tri^ such 
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as ours—wliich, it .must be reinemberticl, alters 
exceptional opportunities for the exprossion of 
artistic values, and lias attracted by it.H possi¬ 
bilities many eminent artist-designers and 
workers of exquisite ability and manipulative 
cunning, whose names arc familiar to you— 
should be always boldly progressive and 
sagaciously self-confident in its attempt to raise 
its standard. That our neighbours across Ihe 
Channel have realised this is one of the 
secrets of their splendid successes in jewelry 
and goldsmithing. A charge is often brought 
against us that we produce no great artists, but 
my belief is that wo have as many artists in 
our trade as the French, but unappreciated, 
unregarded, and, therefore, undiscovered, 1 
wish, however, not to deal in vague generalities; 
my idea is to treat this subject as far as possible 
from a practical point of view, with the endeavour 
to create the artist-craftsman, as contrasted 
with the idealist, whose art I fully appreciate, 
but who, for the present, at any rate, aims too 
high for this commercial age. For it must be 


cHftcml iitb'Utiini Ih work; the 

j^cbool of iudtihfrial iirl tlrvulrM rxelnsively ? 
id the pmHicai Mv, buf not allow pupils | 
io neglect thos«' in dcMgm inodeiling, and | 

compoHition which arc indinpcriNable for the I 
successful practical pursuit td any artistic emft, : 
H an aptitude for the tine arts is shown, it is I 

cttcouragtHl, and a pu{dl of lalf*nt will Ih^ aHHisted j 

in his living cx|s*nscM, so that he shall not b | 
hindered on the rttad to Huc<’ess hy cxImucous i 
worries, 1'he Htmlenls are praetlealfy appren- I 
tices, paying im premium, receiving uu nmtuncra- j 
iirm, ami turning out e\i*clh*ni work under the I 
direction of experls. All materials such as j 
marhks silver, gold art* siipplieii free; (he i 
articles produci'd hceomo tin* pnvperty of the 
HchtKiI, and their sale is a mairtH* of nwasnue, The 
comlitions diJter cntirtdy frmn those which 
obtain in our English s^duads of art. is no 

proponderancH* of immature h‘ar«erH acting as a 
drag on the elass-work, tm atttuida.net* merely 
to pass the tin»'; t he singh* <*iuli*avour is to 
teach and to h^arn stmu^ art*!rath* in the most 


borne in mind that we are faced with two 
considerations—one the demand for artistic 
ornament, the other tho gratification of vanity; 
and in some instances, of course, tho cost of the 
materials employed introduces a third. For 
years we have boon content to import out 
designs; we have grown so accustomed to this 
free trade in art that wo have overlooked our 
own native designers and the possibility of 
their higher education. Happily, there are not 
wanting indications of a much more hopeful 


perfect manner, CumtdcU* ami saleable work is 
insisted upon In every dispart inent; nothing 
sketchy or unllniMln»d is aIlow<Hl to pass ; every 
trained student can comniaiul lus prun* in the 
market, and on leaving the sehiHd can imme¬ 
diately earn a fair salary. 

This school tumt t he city of (h*neva £4<h0t)b for 
building and (Hpiiprmmt., and the ex|Mume 
maintenanoe k 1^5,fier annum, half of winch 
is provided by the State and half by the city j 
it is free to all, oven to students from foreign 


state of things in ’the next few years, although 
we have a difficult task before us. 

Before proceeding to describe what is being 
done here in London towards the solution of tho 
difficulty, and to suggest what may yet be done 
for the education of , the practical apprentice, I 
may, perhaps, with advantage outline some of 
the: methods that arc being pursued abroad for 
the training of the art student in jewelry, gold- 
smithing, and kindred work; and you will 
observe that not only is he trained, but ho is 
encouraged in every imaginable way to excel 
The School of Industrial Arts, Geneva, founded 
in 1876, administered by the city and the Swiss 
Government, wdll provide us with an oSject- 
lesson. The aim of this school is to qualify boys 
and girls for positions in all artistic crafts and 
trades; |upEs aret admitted at the age of 
fifteen, through a course extend- 

. ■ jears, 'according ^ to ,the 

they'are preparing'. 

directil 


countries. The prinoiplc of free oducatiem has 
long prevailed in Geneva, and han <iontributed 
krgely to the induHtrial pro,s}>«*rity of tho Swiss 
Bepublic, In order to qualify for entry, a pupil 
must have passed thes primary Hchook, When 
he has selected a craft-enamoniug, for example 
—'he must study several subjimtH which will 
bear upon it from an artistic point of view. 
Thus, at the finish of his time, he is Komeihing 
more than an eimmoller; ho k an artist, andds 
looked upon by employers as infinitely better 
than one who has been merely apprenticed 
in a workshop^ Diplomas and certificates of 
capacity are ^ven to students who pass the 
necessary tests. 

Thus 'k 'Swl^rland, one of the smallest of 
nations, hbl(3|ng1k'own through the turmoil in 
whii'ch art'k..at present involved, asserting its 
tasta^' its individuality, setting ^ a 

'g3?eat |al''^Piry ©'xamplo to Itirop©, giving 
nef a n^w tone to that Hie through^ , 

_ put Jpjken ^ the work of the indivjdufi»| 
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citizen is so important, each person so thoroughly 
trained helps in the general progression of the 
world, and adds his stone to the iiuinortal 
monument of history. 

In Paris, again, systematic training of the 
young, on sound methods, was adopted more 
than thirty years ago as a feature of the artistic? 
trades. The goldsmiths and silversmiths there? 
regarded education as an urgent personal 
matter, and started schools with a common view 
of raising the standard of work and the stal.us of 
the workman; the latter, as a rule, naturally 
being a corollary of the former. Th<?y had a 
membership list of 700, divided into sections, for 
their different work. The members won! t.o the 
classes to sec that the boys studied in a right 
spirit. Buring a stay in Paris, in 1908, I visit<?d 
some of the schools, and found fifty or sixty 
boys in each class, all of them earn(?st and keen 
to learn their business. They wore taken at 
intervals, in small companic's of three or four, t(» 
examine the works of art in the museums, iiudtu* 
the supervision of the committee. Having 
witnessed how any sign of artistic ability is 
encouraged in the Fi'cncli boy, I cannot help 
comparing him with the type of English young¬ 
sters whom out? fr<fq\iently hcch in oui* various 
miisounis, wan(h?ring aimlessly through the dif- 
fertint gallorit^s, faking no iiiterc^st whatoveu* in 
the beautiful objects that, surround them. In 
the French provin(?ial townships, also, schools of 
commerce and industry have been in exist(?nc(? 
since 1892, organisc^d for tin? instrtiction of 
workmen who have to t-ako their places in 
various departments of trade, and assistiod by 
the State. The committees which advise the? 
schools, are almost exclusively composed of 
manufacturers and traders, and, as a con¬ 
sequence, the students are supervised by men 
who arc exceptionally qualified to stw that the 
instruction is of such a nature as to have a 
practical and bonefU?ial bearing upon the |)ar- 
tioukr industries of the locality, '^rhe .French 
Booiety for the Fneouragamont of Goldsmiths’ 
Work —gom-work and the designing of personal 
ornament—originated in 1865, when a Monsieur 
Baugrand offered a sum of 500 francs as an 
award to the apprentice who should be adjudged 
most meritorious both on account of work and 
conduct. In 1874 another patriotic Frenchman 
set apart sufEcient capital to enable a certain 
sum to be devoted annually to the encourage¬ 
ment of the best qualities in the pemmml of this 
branch of industry ^ the result was the forma** 
tipn of a permanent society with the title I 
mentioned. An interesting side-light is 


fluinvii upon the secondary but very important 
(pu‘sfi<)ix of how careful training may improve 
character and manuors. “ The members of our 
trade,” said a former president of this Society 
of Goldsmiths, should clearly understand that 
our interests lie in the good conduct of our work¬ 
shops as much as in the perfection of the work 
which is sent out from them, For this reason wo 
should encourage our workmen to set a good 
(example to the young people under them; we 
should s(?(*k to develop in our apprentices, 
<?haract.(‘r, tbssiro for professional knowledge, and 
g(?mvral aptii.ude for their work. T1ie pursuit of 
such aims will certainly be of benefit to us all.” 
'JHvo kinds of prizes arc given—one for excellence 
of work, the other as a recognition of moral 
fjtiaiiti(‘s. 1'his nxay come as a surprise to those 
who shan? the poptdar idea of Franco as a 
«b'caclcnt nation. Awards are instituted for 
artists and manufacturers who, by their creative 
genius, or by their distinction in the teaching 
of their work-people, have assisted the progress 
of the industry • competitions, with additional 
prizes, are }u‘ld far designers; and since 1887 a 
medal has btMui oiferod annually to tho Guild of 
.Fngravers for workers in all kinds of motals. In 
1890 an annual travelling scholarship of tho 
valui? of ‘too francs was founded, with tho object 
of asHistiiig employees to improve their position 
by tho study of foreign languages, and of afford¬ 
ing Hkille<l craftsmen an opportunity of in- 
vtsstigaiing procesHos of manufacture in oth<?r 
ftountricH. Details of many other competitions, 
arising naturally and easily from tho main 
original scheme, I need not give hero; enough 
to say that from such nurseries of art and 
industry it is no wonder if a breed of skilled 
workmen and conscientious artisans is arising 
which must of necessity add to tho wealth and 
prosperity of tho respective countries; nor is it 
a matter for surprise that at the prosont moment, 
in the higher branches of jewelry, the foreignei* 
monopolises 60 per cent, of our workshops—is 
betk^r both in design and execution than our 
OTO home people, and more often than not dis¬ 
places the Englishman when especially clever 
and fine work is in view, and this, in spite of 
the fact that a good English workman is second 
to none—save on the artistic side—in practical 
work. 

All this energy, all this admirably system¬ 
atised teaching, all this careful ‘^education” 
of the boy—the possible artist-—in the work^ 
which he prefers, whatever it be, tends, yoti 
will perceite, to the rehabilitation of the crafts¬ 
man j and the question is probably already 




502 


JOUENAL OF THE BOYAL SOCIETY OF ABTS. 


March ;n, 1S)U. 


uppermost in your minds: What are we doing in 
England, in the face of so discriminating a 
treatment of the problem in countries which 
the average Briton is too prone to look upon 
with a genial contempt ? What are we doing 
here—in England ? It is certain that there were 
periods in which the English goldsmith and 
silversmith showed great originality and taste, 
and in the olden times he occasionally produced 
a really great work of art. London, in the 
twelfth and thirteenth centuries, had its many 
guilds, that of the goldsmiths among others; 
but the City guilds suffered a serious eclipse 
during many centuries as far as the fostering 
of fine achievement in their respective trades 
was concerned; and what I wish is that they 
would now take up a similar work to that 
accomplished by the trades and municipal 
bodies in France and Switzerland, which I have 
already mentioned, so that our British work in 
designing and creating objects of applied art 
should not lag behind that of other countries. 
This question was partly dealt with, with a note 
of hope, in the Journal of your Society for last 
September, in an unsigned article, from which 
I mil quote a paragraph;— 

Some designers would tell us that there is no 
longer a living to be made out of design. Some 
manufacturers would say, with equal sincerity, 
that there is no employing a student who has been 
educated at a school of art; they find they must 
train their men themselves. Whatever the cause, 
there seems no doubt that at the present time 
comparatively little attention is being paid by the 
schools to design for manufacture. Until some 


ago, on March 10th, 1008, a mooting of inanu- 
factuiing goldsmiths, jewelers, and silver¬ 
smiths was held at Goldsmiths’ Hall. Its 
object was outlined in the notice which wo 
issued, from which I quote :—‘‘ To discuss the 
system of technical education as now applied 
to our trades, and to consider a scheme for 
imparting the necessary knowledge of drawing 
and designing to our apprentices and improvers, 
in view of the ever-growing demand by the public 
for more artistic goods, and the Continental 
competition to supply the same. The necessary 
instruction, it is felt, can only be successful by 
making compnUory the attendance of youths 
in their masters’ time, and by recognising 
this as part and parcel of their daily work,” 
The proposal subniitted by the conveners 
of this meeting was to the effect that 
the classes suggested should be held from 
5 to 7 p.ni., at the present City and We>st-End 
technical schools, once or twice a week, for 
drawing and designing in all its branches, 
under efficient masters, thus enabling the 
manufacturers in our trades to make compulsory 
the attendance of their respective “ apprentices ” 
and improvers.” My use of the word “ com¬ 
pulsory ” must not bo misunderstood; by it f 
do not of course moan that boys and young 
men should be forced to do this work against 
their will, or that individual liberty wlioukl Ik% 
interfered with, but that such traijung should 
be, as I have just said, a part and parcel of the 
daily duties. At this mooting a preliminary 
committee was formed, which delivered its 


years ago the artistic crafts had been neglected; 
now, they are not only considered, but they take 
the first place, It is a pity, not, indeed, that 
students should design for the crafts, but that ‘ a 
greater number of both teachers and taught do 
not realise how necessary it is that design for 
manufawsture should be our first consideration. It 
i^ wrong to ignore the artistic possibilities of the 
rnore ordinary objects. It would surely be a higher 
aim to try to make manufacture artistic, as far as 
may be, ^an it is to turn one’s back on it or stand 
Uiloof in proud superiority,” 

That last sentence embodies the scheme on which 
I wish to engage yrpur attention during the 
. irqmaining portion of my paper, and as briefly 
as possible I set l^efore you what has already 
be^ done in the matter as far as our own city 
is conoemed. 

It was considered desirable to invite the cot 
, ope^tion of the members of our trade 

, wpi tite workers, in (Md«r to, obtain opinions 


report and expounded its suggestions at a 
second meeting held on May 28th following. 
It decided that a society should be constituted 
combining the whole of the allied trades, whole¬ 
sale aiid retail, with the title of “ The Gold¬ 
smiths’, Silversmiths’, and Jewellers’Art Council,” 
its, objects being, firstly, to advance the 
practical and historical knowledge of art and 
design, as applied to these industries ; secondly, 
to promote and carry out any kindred object for 
the well-being and advancement of the trades in 
general. The suggested course of action was 
eminently practical; it included classes, confined 
entirely to members of the trade, to be held 
at the Northampton Institute and the Central 
School of Arts aid Crafts on four days a week, 
Mondays, Tuesdays, Wednesdays, and Thursdays, 
from 5 to 7 p.m^, so that youths could attend on 
whichever evening might be most convenient 
to their employers. At these classes instruction 
should be given in freehand drawing, geometry, 
modelling, drawipg from the antique, the oast,, 
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plants, and still life, with short lectures on 
the history and development of art ; finally, 
designing and painting should enter into the 
curriculum, in addition to the ordinary course 
of technical education and practical work in 
the evening classes. The committee considered 
that the system of technical education up to 
that time prevailing was not a success; boys 
were expected to re-learn work that should have 
become familiar in their own workshops, and 
were also given work beyond their capabilities; 
the study of art arid its history was non-existent. 
It w’^as recommended that the executive com¬ 
mittee to be elected should be allowed the 
privilege of assisting the authorities in the 
proper directing of these classes, and also in 
the selection of suitable teachers. 

With that second meeting, the indifference 
that had fallen on our trade began to be shaken 
off; those who had never given the subject an 
hour’s thought fell into line, and realised that 
the education of future generations depends 
upon the energy of the present—^realised, too, 
that this scheme held remarkable possibilities, 
apart from mere accuracy and improvement of 
handiwork—^that it would encourage a spirit 
of ambition in the younger members, and a 
determination to make their way, in the world. 
From this meeting, at which Lord Henry 
Bontinok, Dr. Mullineux Walmsley, and many 
other gentlemen spoke in support of our scheme, 
wo date the formation of our Art Council. On 
June 25th a deputation wa|S received by the 
Education Committee of the London County 
Council, and discussed the various questions 
involved, such as, for instance, the augmentation 
of the already existent evening classes, the 
attendance of learners during business hours, 
the formation of an Advisory Committee to 
assist in the management of the schools, and 
more especially in the selection of teachers, and 
so forth. By the end of that year, 1908, we were 
in fair working order; “The Goldsmiths’, 
Silversmiths’, and Jewellers’ Art Council ” was 
beginning to be felt as an influence, and there 
was some prospect, if things went well, of ulti¬ 
mately displacing the slipshod methods which 
were a disgrace to any nation priding itself upon 
the slightest acquaintance with the meaning of 
the word “artistic,” and of‘-setting in their 
stead a thoroughly organised system of training, 
which in the course of time should bear a rich 
harvest. 

Meanwhile, pending the obnoiusion of the 
negotiations, we were eager to make a start 


year 1908 was the year of the. Franco-British 
Exhibition, with its wonderful display of modern 
French jewelry and goldsmithing—a display 
which roused the deepest interest in the minds 
of all who saw it, whether they regarded it 
merely as an exhibition of beautiful work, 
arranged to give pleasure to the eye of the 
beholder, or as something more signifleant. The 
Worshipful Company of Goldsmiths generously 
placed at our disposal funds with which to 
purchase five hundred tickets of admission for 
craftsmen in the trade, and to contribute to the 
travelling expenses of the holders, in order that 
they might study the collections in the Palaces 
of Applied Art and other buildings similarly 
useful. In this connection, I offered prizes- for 
essays, by workmen over and under twenty-one 
years of age, on “ The Benefit of Art Education 
as Applied to the Goldsmiths’, Silversmiths’, and 
Jewellers’ Industries, and as Exemplified by the 
Exhibit of Plate and Jewelry at the Franco- 
British Exhibition.” A considerable number of 
excellent essays were sent in, and the prizes 
were distributed at Goldsmiths’ Hall on 
December 8th. I may digress here for a moment 
to quote from the admirable address delivered 
by Mr. Henry Wilson, 'at the Royal College of 
Art, on that occasion. After referring to the 
time when the English goldsmith was famed 
throughout the Continent, and when his handi-. 
work and services were sought for as are those 
of France to-day, Mr. Wilson proceeded :— 

“The technical skill and artistry of the Anglo- 
Saxon jeweler were only equalled, hardly sur¬ 
passed, by the finest works pf the Greeks and 
Etruscans, while Celtic work, or the gold-work of 
Ireland, which some suppose to have been produced 
by British refugees, has never been surpassed. 
Where are they now ? The best English jewelry 
is produced eitW in Paris or by foreign workmen 
in England, which is, as much as to say that the 
Parisian gibe, ‘There is no,English jewelry,’ is 
true. I was discussing the matter of English , 
goldsmiths’ design with a very great Continental 
artist, who said:—‘ You have the fox which isn’t 
like a fox, the horse-shoe and the riding-whip and 
the hunting-cap, the knot and the bow of ribbon, 
and the crescent, and you don’t seem to be able 
to think of anything else.' Your wildest flight of 
fancy never goes beyond festoons, or wreaths, or a 
menagerie of diamond animals.’ Of course I did 
not like this. I knew it was so true. Yet how are 
we to avoid it? How are we to emulate the artistic 
achievements of the' Continent and regain our "v 
lost artistic eminence? There are some who sayfe4 : 
‘By ednesatir^'Our young workmen in 
way as those of Fyanoe. and Germany are ' 

We ebre emd^ that ^ we adopt 
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the foreign methods in the world would never 
make an English hoy anything but English. It is 
not the method which makes the man, but the 
man the method. French and German methods 
are right because they are the outcome and the 
development of the respective needs of those 
countries. What saves others will not save us, 
for no two individuals are exactly alike.” 

To avoid any possibility of misunderstanding, 
I may perhaps mention that it is no part of 
our programme to adopt slavishly Continental 
methods, or to impose designs of foreign origin, 
beautiful though they may be, upon the 
attention of the English pupils ; to direct them, 
rather, to consider wherein beauty consists, and 
to encourage their individual expression of it, 
is our hope, and the aim from which w^e 
endeavour not to diverge. These classes, then, 
are at the present moment in working order; 
that they are needed is evident from the fact 
that, at the census of 1901, the number of persons 
stated to be following the occupation of gold¬ 
smith, silversmith, and jeweller in the County 
of London was 7,390, of whom 657 were 
employers. The course of instruction which 
we should like pursued in the classes I 
may here outline roughly. In the first year, 
simple designs of lines, plain surfaces, round 
objects; designs after embossed work and 
plaster casts; plain use of the brush in wash- 
drawing. vSecond year: geometrical designs, 
perspective, drawings of ornamental plants, and 
ideas taken from the styles of the Middle Ages 
and the Renaissance of the seventeenth and 
eighteenth centuries. Third year : compositions 
after the antique and modern stjdes ; embossed 
work, modelling, compositions after Nature, and 
the conventional treatment of flowers. Fourth 
yearr designs and compositions after various 
periods, and the gradual composition of orna¬ 
mental designs suitable for the needs of the 
crafts. Fifth year: advanced modelling, studies 
from life, thorough studies of the different styles ; 
visits to the museums, with discussions and 
studies of classic and modern goldsmiths’ work. 
Each and all of these studies can be modified to 
suit particular students, and blackboard lessons, 
lectures on the principles of design and on 
historic design should be a part of the method 
for advanced students. The whole scheme, in 
fact, while kOfeping strictly to its primary aims, 
is not rigid; is flexible enough to allow for 
in(Rvidual tasfe and peculiarities, for only by 
sucji judicious llexibility, I am convinced, can 

oduoation,’’ said 


Mr. Henry Wilson, in his draft report on 
one of our new schools, “is one, if not the 
chief, cause of unemployment. . , . No 

trade is justified unless it lift the worker and 
widen his horizon, unless it educate him. . . . 
You cannot expect beauty in the workshop if 
there be none in the school. You cannot 
produce fine work with faulty tools, nor good 
workmen from damaged material. . . . The 
connection between manual skill and intellectual 
ability is invariable. This means that for the 
majority of mankind the workshop is the best 
of schools, and that the best school is that most 
resembling the workshop, and that each system 
is at its highest when it is the means of the 
completed culture of the greatest number. It 
is not the amount of knowledge, but the quality 
of culture which counts.” 

These concluding words, which I should like 
to impress upon all who have to do with the 
training of the young, bring to my mind an 
accessory subject which appeals to me very 
strongly—^the pitiable lack of ordinary education 
in the vast majority of those who apply for 
positions in our shops or workshops to-day. 
The boy looks smart, perhaps, but he does not 
know enough of the rudiments of politeness to 
remove his cap when he enters the sanctum of 
his prospective employer. The man sec^ins 
promising, but ho cannot write a decent letter, 
and his spelling of simple words would move one 
to laughter, were it not so pathetic in its sig¬ 
nificance of his limited outlook and cramped 
brain. I have in my own experience en¬ 
countered numbers of such boys and men, and 
doubtless every person in this audience who 
has had occasion to employ labour can reinforce 
my complaint. Last December the London 
County Council took a step that may lead to 
encouraging results in this respect; it decided 
to establish, as part of its elementary school 
system, a series of higher schools to bo termed 
“Central Schools,” which should aim to give 
their pupils a definite bias towards some kind 
of industrial or commercial career ; those pupils 
will enter at about the age of eleven or tw(^lvo 
years. At that age fche character is not fully or 
rigidly formed; the receptivity of the brain 
and mind is not ydt declining, and there is some 
hope that the ’ combination of an industrial 
tendency wifch the normal process of cdueation 
may make for the inculcation of manners, of a 
proper respect fbt seniors, and of a behaviour 
which shall be decent and dignified and orderly 
without being stiff or smug, or merely ” put on ” 
for the occasion, In this, I maintain, our sehools 
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are doing a beneficial work. Unless he conforms 
to the discipline required of him, the learner 
finds himself at a standstill; but, as a matter of 
fact, he generally does so conform, and there 
is no reason to suspect that he finds it 
irksome. He enters into a new world—^the 
world of art; and, as art progresses, life 
should become more beautiful. Our schools, 
in addition to cultivating this taste for beauty, 
and diffusing sound knowledge of its rules, 
are turning out highly competent workmen 
who are now in the trade. We are working, 
as it were, with saplings, which we trust will 
gather strength from the roots we so recently 
planted, and we look forward to see the mature, 
giant oaks which shall give strength and unity 
to the steady progress of art in objects of both 
use and ornament. “Inform a pupil’s mind,” 
said Buskin, “ refine his habits, and you reform 
and refine his designs.” The epigram might 
almost be reversed — refine , his designs, cause 
him to look on beautiful things, and you refine 
his mind. 

In concluding, I must touch briefly upon the 
quest ion of the teacher and his methods. Draw¬ 
ing, of course, is the basis from which the 
edifice is to bo roared ; art training should begin 
with the first lesson in drawing. It is a fact 
that often the first efforts of young pupils are 
better than the first attempts of those who 
begin later; they are less self-conscious, less 
contaminated by the influences of surrounding 
ugliness. To postpone the development of this 
pow’er of expression is to cause it to wither ; but 
the utmost care is necessary in the teacher* 
In fact, we may say that the more elementary 
the student, the higher the skill required in those 
who are to direct the first faltering steps. The 
teacher should not make too much of his own 
individual ideas; he must remember that his 
duty is not to force the pupil into his own already 
formed mould, into his own fixed style of work, 
but to find out that pupil’s possibilities, and to 
encourage any efforts after originality, however 
tentative they may at first glance seem. It is 
the expression of the artist’s self in a work that 
gives it interest, and training must be directed 
toward that end. I believe, with Mr. Catterson- 
Smith, that while the advantages of teaching 
simple drawing are obvious,, there is a grave 
danger in the present system of what is called 
“ teaching design.” His. experience was that 
children commonly ^ possess e-A inherent gift of 
designing in much finer form than the ability 
to design can be acquired by teachiij^^ and he 
.suggested that drawing from Nature 


take the place of the copying of stereotyped 
designs, which tends to damp dowm any origi¬ 
nality in design with which the learner may be 
naturally endowed. If instruction in drawing 
were organised in our elementary schools on a 
large scale and on a serious footing, every child 
could be judged as to his or her fitness for further 
artistic education previously to entering any 
trade wherein art dominates the output; in 
fact, such training would often be a most 
useful factor in determining the child’s true 
vocation. This additional teaching of drawing 
is quite in harmony with modern tendencies. 

It supplements the equipment of the mind with 
some general notions of art—^vague, perhaps, 
at first, but later on to be crystallised into 
definite and defensible principles ; it encourages 
in due time—alw^ays presuming that we speak 
of an intelligent student—the study of the 
history of epochs and of styles ; it enables him 
to gaze upon fine works of art, whether they be 
paintings or sculptures, jewels or engravings, 
chased silver or enamelled gold, with the seeing 
eye, enables him to thrill in response to the 
touch of the long-dead artist, to know what a 
man meant, and how he felt when he laboured 
for long, splendid hours to bring to birth a 
thing of beauty and enduring joy. “ Encourage 
the student,” wrote Buskin, “in sketching 
accurately and continually from Nature anything 
that comes in his w'ay. , . .You have often 
to obtain beauty and display invention without 
direct representation of Nature, yet the principle 
is perfectly simple. If the designer of cups and 
vases and the like exercises himself continually 
in the imitation of natural form, he may pass 
down into all kinds of geometrical or formal 
design with safety and noble results.” 

Too much emphasis, therefore, cannot be 
given to the importance of a judicious selection 
of teachers. Each trade ought to be completely 
arid exhaustively looked after by experts in 
that particular branch of education. It ought to 
be, so to say, artistically self-supporting. The 
self-importance of the average present-day 
teacher is to a certain extent a hindrance to 
student* If a teachfe'r would begin by putting 
himself at the lerel d the pupil, endeavouring 
to ascertain what is in the pupil’s mind, here 
and there making a suggestion which, might 
seem of no use to a listener, but which by " 
tactfulness might inspire one StiU better 
the ptipilj 3<nd thus‘br<^d in Mfia 
, and a harmless' 'conceit, K© wc^ld,' hot - 

' aiding the young mind" in, ita 
' r%©^petais%^^himsoE^ t for '■he ■'■wwP' '; 
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a little of the magnificence of the fresh, nn- 
trammelled hrain grasping eagerly at what is 
essential to it. As a consultative committee of 
the trade, we are endeavouring to evolve the 
type of teacher required. 

Y’ou will have it in mind to say, perhaps, in 
reply to my enthusiasm *with regard to the 
introduction of artistic methods and designs 
into the articles of use and ornament which it 
is the especial province of the goldsmiths’ 
and silversmiths’ trades to produce, that al^ 
this is of little practical value unless the imbHc 
win show some artistic predilections as well— 
that, piittmg it baldly, we cannot make pretty 
things simply to be looked at. I am happy to be 
able to anticipate any such hypothetical com¬ 
ments by stating that, along with the return of 
the craftsman, there are plentiful signs that the 
public is showing a remarkable revived interest 
in articles of beauty. ‘‘Art in England has 
never been dead,” said Mr. A. Gilbert, R.A., 
but only hibernating ; its revival has come 
about chiefly through the great educational 
advance in the country, and the possibilities of 
study that have come with it.” It is indeed 
time that something happened. What are wo 
to think of the state of the goldsmith’s art, 
formerly so dignified, so pure, so securely set on 
its pinnacle of fame throughout Europe, when 
imitations and the cheapest of gilt, worthless 
things degrade it every day in all our shop 
windows ? How is the fine craft of the silver¬ 
smith fallen when we descend to the kitchen 
and scullery for designs j w^hen drapers, 
stationers, and chemists sell by the hundred- 
thousand trumpery articles and gewgaw^s of 
eyery description, stamped out of silver thinner 
than paper—silver that you can dent easily 
vwth the pressure of a finger-nail! Again, how 
great an anom^y is it to value a man’s work by 
ite weight in ounces, disregarding its loveliness, 
its evideiice of careful, sensitive craft-labour! 
Truly, a few years ago it seemed as though the 
art of the worker in precious metals had sunk 
beyond redemption, fortunately, as I observed, 
there is now a rapidly increasing proportion of 
the public, educated in matters artistic, capable 
, WF®<?iating really good work, and ins^nt 
^t^ng it, and witiihg to pay a fair price 
fW; is that the, scheme of educating 

the WQrlmeji Tdhroi^y pkrtially succeed unless 
the mmi :^om the creations are to 

reach the larg^ public,equally tutored in art 
-T-I mean the retafle*% who alone come into close 
" the pfrch|s§rs.. Even this ^jffic^ty 

be.surmounted,.since.- 


any scheme which ailccts the manufacturing 
section of the trade must react upon the retailors. 

Finally, permit me to affirm that this enter¬ 
prise on behalf of which I speak, the interests of 
which I have so nearly at heart, is of a kind 
which, if wisely directed, will mark an epoch 
in the annals of commerce and of my own trade 
in particular, and will mark, too, a notable ad¬ 
vanced stage in the evolution of the British 
applied arts especially. What final form the 
scheme will take cannot as yet be foreseen, but it 
is impossible to mistake the significance of the 
wnrk, and of the persistence with which it ihJ 
being carried on. By scholarships, and by 
annual professional competitions in design mid 
artistic work of all kinds, wo seek to encourage 
the development of a true taste for the beautiful; 
and I wish especially to emphasise tk^ fact, 
already referred to at some length, that art is 
a most potent refining influence on the whole 
life of men and nations. We must follow out 
our mission—^for such we feel it to be—por- 
severingly, undeterred by temporary checks or 
fleeting failures; we must mark the w^ay, set 
liigh examples, remind ourselves that a country 
is great because of the greatness of its indi¬ 
viduals, its industries, and its commerce; and 
that a nation , is artistic because its individual 
men and women have listoniKl to th(‘ divine 
call of beauty, and have attempted to iiass i>n 
to the world its haunting, unforgottablo iones. 

In our way, wo have made a beginning. It 
may seem small at times, but great progrt^ss 
has already been made, and it may turn out to be 
the lever to move the overwhelming weight of 
dullness and apathy that has rested upon an 
ancient and artistic craft for now nearly three 
generations. If those present, many of whom 
have enriched art, will now discuss the question 
freely, it will be a powerful encouragement to 
the movement. 

Permit me to thank you, as a Society, most 
warmly for allowing me to read this paper u]mn 
a problem, the solution of which must interest 
every true lover of art—a problem which, when 
solved, will bring back the halcyon days William 
Morris must have borne in mind when he wrote i 
“ Art is the expression of the workman's joy in 
his labour.” 


DISCUSSION. 

The OHAiRMATiT, in opening the discussion, said 
thefavour with which his audience had received ^ 
every paragraph of Mr. Heming^s lecture, and ^ 
tha applause with which at the close- they had j 
emphasised their approval of it, xnade it ready ; 
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!Sup6mtious fou him to say more than how heartily 
he had shared their pleasure in it, and with what 
clearness and strength of conviction he sympathised 
with the views and opinions expressed by Mr. 
Homing on the past history, the present position, 
and the hopeful, future of technical education in 
the artistic crafts of the United Kingdom. It was 
indeed a great privilege for us all, and a great 
encouragement for those ’ of us who might be 
occupied as the business of our lives in these 
manufactures—using that word in its original 
sense as the antithesis of “ machinations ”—to 
have heard from so distinguished a practical 
authority as Mr. G. B. Heming, and out of his 
own mouth, how unhesitating was his confidence 
in the British workman, in every department of 
craftsmanship, if he were but adequately educated 
for his handiwork, and properly paid for it—an 
honest living wage; and how successful he had 
been in initiating something like a revival of the 
old system of apprenticeship for the education 
of workmen in his (Mr. Heming’s) own trade 
of jewelry and goldsmithing; and to have been 
enabled, furthermore, to judge for themselves, from 
all they had heard there that evening, that 
Mr. Heming’s prognostications of the prosperity 
awaiting our British industrial arts or artistic 
industries were as well founded and sagacious as 
they were enthusiastic and inspiriting. 

He was particularly pleased in having found Mr. 
Heming so strongly insisting that students of art, 
devoting themselves to the practice of the indus¬ 
trial arts, should have previously had some experi¬ 
ence of the trade in which they proposed to earn 
their livelihood; that is, of the character and 
working up of the materials, stone, clay, wood, 
wool, cotton, linen, silk, copper, brass, silver, 
gold, and gems, etc,, used in the manufacture of 
sumptuary goods for household and personal use 
and ornament. In this way only should we ever 
get British art-workers of the type of the perfected 
hereditary handicraftsmen of the Indian demo¬ 
cratic trades-union villages and caste guilds; the 
real makers, and the maintainers, jjhrongh every 
economic and political catastrophe, however 
revolutionary, of the true greatness of India— 
India of the Hindus. The description given of the 
craftsmen of Anterior Asia in Ecclesiastious xxxviii. 
exactly applied to them, and was, moreover, so 
profitable for our own instruction, correction, 
reproof, and stimulation, that he would quote it 
at some length. After saying how the ploughman 
gloried in his goad, and sot his heart upon turning 
a straight furrow, and was wakeful to give his 
heifers their fodder, it continuedSo is every 
artificer .... They that out gravings of signets. 
And his diligence is to make great variety. He 
will set his heart to preserve a good likeness in his; 
portraiture; and will be wakeful to finish his work 
Le,times.’ So is the smith by the anvil . , - , . He 
win set his heart iipon perfecMng his work * , * 
end hie eyes upon the pattern of t^e 
. , , . . and he will , waheful to ad| 0 m" ;r 
' p«i;feo«ly,. Se-is ttS’v'r 


handiwork is by number .... And he will he 
wakeful to make clean his furnace. All these put 
their trust in their hands, and each beoometh wise 
in his own work. Without these shall not a city be 
inhabited. And men shall not sojourn nor walk up 
and down therein .... But they will maintain 
the fabric of the world (or ‘age’). And in the 
Handiwork of their Craft is their Prayer.” 
This was a photographic picture of the landscape, 
life, and labour of the Indian Hindu villages, 
and of the all-pervading and sustaining, and all- 
comforting and sanoti^ng religious spirit that 
animated them; and their joy in their gods was 
their strength. We might have our Territorials, 
“all the King’s soldiers, and aU the King’s 
men,” and all were needed, to their full “estab¬ 
lishment,” hut the “ Trained-bands ” required 
for the enduring conservation and defence of 
the United Kingdom, were our technically and 
artistically trained British workmen; and in 
their making or marring was directly involved 
the making or the marring of the entire British 
Empire. 

But what he most sympathised with in Mr, 
Heming’s paper was the depth and steadfastness 
and devoutuess of the feeling that emphasised it 
throughout—as it ever had all his work, whether 
as a jeweler and goldsmith, or as an educational 
reformer on hehali of his trade. In this respect 
he recalled to his mind the saintly John Hunger- 
ford Pollen, of whom he (the Chairman), when 
occupying the chair at his paper on “Benaissance 
Woodwork in England” (on January 5th, 1898), 
said:—“ Mr. John Hungerford Pollen always 
reminds me of TheopMlus the Monk, who in his 
book on the ‘ Industrial Arts ’ recommends the 
study of them as a recompense of heavenly price; 
and asks those who found pleasure and profit in 
his books to pray for the pity on him of Almighty 
God, Who knew that he had written the things 
(recipes,, etc.) to he found therein, not for the 
praise of men, hut for the greater glory of Him in 
whose divine counsels and geniqs every artist was 
a participator.” The latter thought was expressed 
in the Book of Wisdom ix. 8-10. Again we read 
in Exodus xxxi. 2-6 of the master craftsmen, 
Bezaleel and Aholiab“ And I have filled them 
with the Spirit of God, in wisdom, and in' under¬ 
standing, and in knowledge, to devise. ounnjng 
works in gold, and in silver, and in brass, and in 
outtihg of silver for setting, and in carving of wood 
in all manner of workmanship.” 

Both art and religion had each its own special con¬ 
tent ; but the truth was that all art which rested 
on earnest and efficacious feeling inevitably became 
inspired by, and in turn inspired, religious emotion, . 
and reached its highest heights of achievement, 
only in the deliheratnexpression and exposition 
religious feeling—and if **the beauty- of j 

ness”,and the holinj^,,©! beauty, were’ 
lately ,pne, .they at least 
efi^h - other-T-twim' f 
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H, Lo\vi- 5N (Beoi?etary of the Ooklsmitha* 
Trader Union) paid a high tribute to the labours 
of the author during the last few years in bringing 
about a betterment in the industry. He thought, 
however, that Mr. Heming took a rather pessi¬ 
mistic view of the ignorance- of the British 
workman and the number of foreigners in British 
workshops; indeed, he believed there were not 
more than 30 per cent, of foreigners in the diamond 
and gold industry at the present moment. With 
regard to the question of artistic work, there 
was a tendency of many employers nowadays, 
when a workman had put all his soul into an 
article, to dismiss him for being too long over 
it. Only the previous evening he had had a case 
before him of an enthusiastic workman—quite 
an artist—who was really a versatile man in 
his ability, but who was dismissed for being too 
long completing his work. The employer was, 
perhaps, not so much to blame as the shopkeeper. 
Mr. Heming had referred to the question of 
educating the workman, but in his (the speaker’s) 
opinion it was the shopkeeper who needed 
education, from the artistic point of view. 
The average salesman had no eye to taste, and 
could not point to any of the beauties of a 
particular article which he might be selling, and 
all the credit which he (the speaker) could give 
that individual was the credit for not trying so to 
do I With reference to designs, the system in 
London did not obtain' in Paris. The Masters’ 
Association in Paris were not cutters of prices. 
He instanced a case where an employer informed 
him some time ago that he had left a very high- 
class design, which involved considerable labour, 
■with a West-End firm. Manufacturers called and 
gave different estimates, with the result that the 
lowest estimate obtained the work. Now, that was 
neither fair to the workman, to the industry, nor to 
the public. Mr. Hemmg’s efforts, however, during 
the last few years had given such a fillip to education 
that the trade would never again retrograde. The 
Franco-British Exhibition gave great encouraga- 
- ment to everybody in the industry, and he thought 
the author took heart when he saw the splendidly 
improved work there. He suggested to the Oom- 
^ ' mittee of the Art Council, with reference to their 

c6mpetitions,~ that too much attention should 
.not be paid to the amount of work a man could 
do in a given time. That, he was of opinion, 
was a great drawback to the competition, and 
he hoped for an alteration in that respect in the 
f-cffeure. 

jij Mr. JoHH Williams thanked the author for his 
, paper, especially for the very hopeful tone he had 
i ii y taken throughout with regard to the trades and the 
I?;,, 'education connected with them. The account Mr* 
^ Heming gave of the schools in Geneva and Paris was 
V. most valuahle, but it must-be remembered that 
| in coinparing the work of those schools with the 
sc|iools in this ^matry, the school in Geneva had 
in operaitioii'te thirty-five years, and the 
school years. It was only 


within tholast few years this country had pOBSOssed 
such an institution as the Goldsmiths’, Silver¬ 
smiths’, and Jewellers’ Art Council, and tboroforeit 
was at least thirty years behind both Switsserland 
and France. There were two points which, in 
his opinion, stood out above any others in Mr. 
Heming’s paper. The first was as to the necessity 
for compulsory education of apprentices and 
learners. It seemed that in the schools men¬ 
tioned in the paper, compulsory attendance was 
always the rule* That applied also to most of the 
German schools. Secondly* there was the absolute 
necessity for the employers and workers to take a 
greater share in the future in the matter of art 
education amongst the younger members of the 
trade. On both those points he maintained that 
England was not on the same level as the 
Continental schools. In England, up till the 
last year or so, the voluntary attendance of boys 
and young men at evening classes—after they 
had left work—was not to be depended upon. 
Anyone who had experience of the matter would 
know that the attendance was affected by extra 
pressure of work before Christmas, the slackness 
after that time, and bad weather. It certainly 
was asking a great deal of a boy who had been in a 
shop all day to attend evening classes. But, in 
spite of those obstacles, many boys attended, and 
really did good work. Those difficulties, however, 
did not apply to the classes which had been 
established by the Goldsmiths’ and Silversmiths’ 
Art Council, as tho boys were allowed to attend 
to their lessons in their employers’ time, and 
therefore much more regular attiondanoo and 
systematic work resulted. Even under tho classes 
as they existed at present, liowovor, the attendance 
did not,allow of efficient teaching in many of 
the subjects. Mr. Heming spoke of classes of 
fifty or sixty in Paris schools. Even with the 
help of the Goldsmiths’ and Silversmiths’ Art 
Council, classes of that kind could not be arranged 
in this country. What was obtained was one class 
of boys in their first year, and another class in 
their fifth or sixth year, and classes composed of 
boys who came from different kinds of shops. 
On the other. hand, the Continental schools, 
by having a larger number of pupils in their 
classes, could better organise the work, and give 
the subjects greater division and attention. The 
author had given a very good account of the 
grade of teacher that he wished evolved. Ho 
(the speaker) did not think thatevolved ” was 
really the right word. He was sure that there 
were already in existence teachers who were not 
only sympathetic, but anxious to do the best 
they could for the students—men and women 
who came to theih’€br advice and assistance; and 
if the Goldsmiths’ and Silversmiths’ Art Council 
would encourage them, they would rise to far 
greater heights than they had in tho past. The 
co-operation of the Council and educationalists, he 
felt sure, would result in a system of education 
which Would in time equal that of the Continental 
schools* . I . . . 
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Dr. W. Garnett (Educational Adviser to the 
Londoxi County Council) said he was no artist and 
no craftsman, and was not q[uali£led to address the 
audience on any subject bearing upon art, but he 
would be greatly helped in his work if some gentle¬ 
man could give him some suggestions, firstly, on 
the extent to which machinery and the study df 
machinery should be introduced into schools of 
arts and crafts in connection with the training of 
the designer, and, secondly, on the extent to which 
such machinery, if at all, should be introduced in 
connection with the training of the craftsman. By 
xnaohinery he did not mean simply machine-tools, 
which were mere adjuncts to handwork, but 
machinery of more or less automatic character. 
He had recently seen a manifesto from an Associa¬ 
tion of Art Masters, in which it was said that the 
schools had not been enabled sufficiently to come 
into touch with manufacturers in connection with 
the design and production of machine-made artistic 
goods, and they urged that some steps should be 
taken in that direction. Communications in the 
public press, and elsewhere, had also appeared, 
urging the same point, namely, that the machine 
had .come to stay, and that unless the artist 
was to be dominated by the machine, he must 
become its master, and that it was important 
the schools should become thoroughly conversant 
with machine production in order that their 
designs might be adapted thereto. Hitherto 
he had been unable to get any but simple 
suggestions with regard to the particular kinds 
of machinery that should be introduced. For 
instance, he, had been told that a hand-loom was 
most, important in connection with the design 
of textiles, and that spinning machinery for 
metals was equally important in craft schools in 
which metal work was being carried out; but 


and was doing in connecting together trade and 
educational interests. It was most important that 
such a connection should exist. Although the 
author had not referred to them—perhaps inten¬ 
tionally—there were in Birmingham and Sheffield 
just as fine schools of art in their way as any on 
the Continent. With regard to the training of 
people in art crafts, and the application of design 
to particular materials of all sorts, as far as the 
schools of art in this country were concerned, the 
Government by its grants and regulations—some 
of which, however, were very harassing—had for 
the last fifteen years encouraged them as far as 
possible to take up the direct instruction of design 
in connection with various materials, but the 
outcome of the movement was not appreciated by 
the public. If any one went, say to South 
Kensington, and saw one of the National Com¬ 
petitions, he would find some extraordinarily fine 
work, but the public did not care one jot or tittle 
about it. The Government was a great deal to 
blame in the matter; it gave most meagre 
accommodation to the exhibition, and as time 
went on the exhibition would probably be set aside 
altogether. He thought it was a crying shame that 
the Government, who professed to encourage design 
and art in all its forms, should extinguish practi¬ 
cally that most important annual exhibition, of 
which the public could know hardly anything 
at all. 

Mr. J. S. Bell said he desired to refer to the 
question of patronage. Those connected with the 
trades mentioned in the paper had made great 
efforts to produce the highest class of workmanship 
possible, and any who visited the West-End shops 
would be surprised if they were, so to speak, 
to get behind the counter, to see the art treasures 


beyond those two comparatively simple suggestions 
he had been unable to learn what sort of machinery 
was required. He was strongly convinced that the 
designer should know all that was to be known 
respecting the limitations of his design which were 
necessary for its adaptation to the machinery by 
which it . was to be produced, but that did not 
necessarily mean that the machinery itself was to 
be introduced into the schools. It seemed to him 
that, at any rate in the training of the designer, 
what was most wanted was that snob co-operation 
between the manufacturer and the schools should 
be obtained as would enable the young students to 


there collected. There were some magnificent 
collections in the British Museum and elsewhere, 
'but he could assure the audience that the same could 
be found at any of the West-End establishments. 
The author had referred to the Art Council, but 
such a scheme was nothing new; there had 
been art schools and art training during all his 
experience of the trade, which extended over 
thirty-five years. What he did deplore was the, 
change of ideas. The aristocracy of this country 
were so enamoured of their motor-cars and such 
like, that they gave no thought to art. The idea 
at the present time seemed to be that anything 


be taken in small groups over the works to see 
the machinery actually producing, and to learn as 
much about it as was necessary to guide them in 
connection with their designs. He had generally 
recognised the principle, that in the training of 
the craftsman, whether in ,engineering, building, 
or art, the main essential was to produce a good 
hand-worker, and that afterwards he would quickly 
learn the use of labour-saving machinery when he 
got the opportunity. ', - ‘ ' 

,,Kr. ,lnAN S. Com, 0.B„ agreed 
th#’reader of the paper in what he had' 


in art must be old and antique, and then it was 
looked upon as a sort of idol, but to anyone 
who knew anything about the manufacture of 
such articles it was a mere whim or fancy. Such 
things, he maintained, could be produced at the 
present time if only the .public would giyfi|. 
the necessary, encouragement and appreciate^, 
high-class work. , If they did give*that enooui^^*:^ 
ment it would ‘ give, a great incentive . 

ait training.: , . , ' ■' 
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reflection was necessary before one could give 
utterance to any opinions that were likely to be 
of value. The first thing he would do would be to 
repeat the remark made by Dr. Garnett, that the 
man must dominate the machine, because that 
was only common-sense. He would <g[uote for 
example the die. The die, by which the most 
perfect piece of work of art the world had ever seen 
—the Greek medallion—was created, was nothing 
more nor less than a machine. There was no 
reason why works of art of a very noble and beautiful 
character could not be repeated ad infinitum, because 
everything depended, not upon the machine, not 
upon the use of the machine, but upon the design of 
the machine; that was to say,it was the man behind 
the machine who always had to be considered. It 
did not matter from whatever point of view the 
question of art was regarded, it was not the tool or 
the machine or the education or the training—it 
was the man. Therefore, with regard to the 
points raised by Dr, Garnett, he felt there was so 
much to be said that a conference of educational¬ 
ists and artists and workmen of all kinds should be 
held in order that the matter might be thoroughly 
thrashed out. In his opinion, there was hot at the 
present time any education of any kind, artistic or 


Industrial Arts of India.” He (the speaker) 
owed more to that book than to any other that had 
been written on the subject of art, and ho never 
looked at it without feeling his gratitude welling 
up from within him. He used to wonder how 
Sir George had written such a book, but he 
was quite certain now that he had not written 
it—the Spirit of India had taken hold of Sir 
George Birdwood and had inspired him, 

A vote of thanks was* accorded to the author for 
his interesting paper. 

Mr. Heming, in reply, said he felt more than 
gratified by the reception of his paper, and also by 
the large company present, representing as they 
did a great section of the silversmiths, jewelers, 
and goldsmiths of London. He could only hope 
that the remarks he had made would strike home, 
and that the Art Council, which was now in 
its third year, would be supported to a larger 
extent. He trusted that the Goldsmiths’ Com¬ 
pany, which was supposed feo represent the 
trade, would come to the rescue and not only 
morally but janancially support the Council. He 
was pleased to hear from Mr. Lowen that he was 


otherwise, which was properly organised; the 
whole system of education was in a haphazard 
* state, and for no earthly reason. There was 
splendid raw material at hand, and why should 
not the best be made of that raw material ? He 
fully believed, and he had had some considerable 
experience, that there was nothing in the world to 
eg;ual the young English boy, who had an almost 
divine appreciation of beauty, and a sensitiveness 
to form and line which would not be found in any 
other part of the world. It certainly would not be 
' found in France, where there was an amazing and 
, wonderful intellectuality, but that which made the 
English boy’s charm was not present; it was steel 
put against fine gold. That fact, however, did not 
blind him to the extraordinary defects in. this 
country’s scheme of education. With regard to 
■ the question of spinning, he could not help 
feeling that there was a great future for the 
use of spinning ha the production of simple^ 
beautiful things for everyday use. He did 
hot think spinning ought to be used in what 
one might call monumental works; for instance, 
cups of any sort, or chalices, the .whole of which 
work ought to be done, from the base to the 
, suinmit, absolutely bf hand; but for things of 
everyday use he did not see why there should not 
be a group of artists, who might be called spinning 
twists, who ^ould eyolve out of their experience 
.armhole series of beiiMful and lovely contours, 
r >teh as coild be seen on a Greek vase. The 


wrong about the percentage of foreigners iu the 
trade. With regard to Dr. Garnett’s remarks 
about machinery, he (the author) was absolutely 
opposed to its introduction, If once it was 
introduced, hand-workmanship would never be 
reverted to. The whole object of his Society 
had been to raise the standard of work by doing 
away with machines, and to produce work such as 
the old masters in the earlier centuries did. He 
wanted the public to appreciate such work, and if 
they did, it could be produced. 


ARTS AND CRAFTS. 

Some Pottery for the Turin Exhibition .—^It was 
allowed on all sides that the pottery exhibits from 
this country were amongst the most interesting 
features of last year’s Brussels Exhibition. It was 
not merely that a good number of manufacturers 
showed, but that their wares were marked by a 
great advance in a number of directions. There 
has, therefore, been a strong feeling that we must 
at all costs send a fine collection of pottery to 
Turin to follow up the good impression that has 
been created. A distinct portion of the British 
building at the forthcoming exhibition has been 
set aside for ceramics, and a number of the 
principal firms are contributing towards what will 
be, it is hoped, an ^epoch-making exhibition of 
British pottery. The largest exhibit will be that 


Greek artist a o^ummate contour ariif 
hebid'a <k)hkummate knowledge'of ti 
like ' to suggest ths 

B ifliould b«S ^ made by the trad 

Salop of'contour. He- coul 




of the Pilkington. Tile and Pottery Company, who 
have .taken a double space, and intend to show a 
large octagonal case full of painted lustre, from 
which will radiatS^ight ordinary exhibition oases, 
one or two of which will be given up to lustre, 
whilst others will Illustrate a variety of diflerent 
glazes and methods, arranged according to colour. 
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Tin.' viiaosi to be oxhibited at Turin were shown 
5xt Clifton Junction for three days before they were 
sent off, and they formed a remarkably fine collec¬ 
tion. It was, of course, in the painted lustre for 
the centre case that the interest of the little 
exhibition culminated. Mr. Williani Burton, the 
managing director of the company, and his brother, 
Mr. Joseph Burton, have been working for some 
years to produce new effects on old lines—not hy 
haphazard methods, but by the most careful 
following out of scientific principles. The results 
of their labours, so far as they have gone, have 
been shown at previous exhibitions, but the 
examples going to Turin mark a very great step 
forward. In the first place, their range of colours 
has been materially increased. They have been 
producing painted lustre work on a variety of 
coloured backgrounds for some time past, and 
the available grounds now include, besides more 
ordinary colours, a very rich deep blue, as well as 
a tint closely resembling a powder blue and a kind 
of powder green. Some very beautiful effects are 
obtained by so scheming the colours that the back¬ 
ground feint is often deeper, and sometimes q^uite 
different on the lower part of the vase. Feople 
who know the difficulties incident to the firing 
of lustre, and of special pottery glazes, will 
appreciate the mastery over the means of pro¬ 
duction which the power to do this kind of thing 
at will involves. The newest and most striking 
colour-scheme is given by a small group of vases 
in which the prevailing tint is. a kind of peach 
blow, which varies from green through a delicate 
pinkish shade, to a beautiful fiery sunset colour. 
The highest point to which pictorial representation 
can go without overstepping the mark is well 
illustrated in a large vase, very simple and severe 
in form, on which is painted a procession of 
sailing ships. The green and orange, and the 
endless gradations of colour between the two, 
succeed in producing a peculiarly tender colour 
arrangement suggestive of something between 
sunset and moonlight—and one feels that all the 
essentials of artistic effect are there without any 
sacrifice of the reticence and the breadth which 
the material demands. 

A few of the bowls are* slightly modelled both 
inside and out by hand, and by this means they 
gain a certain personal quality at the same time as 
they afford a more vatied surface for the display of 
the lustre. The slightly raised slip patterns which 
occur on a few of the pots also help to display the 
beauties both of the lustre and of the glaze to full 
advantage. The designs with which the vases are 
decorated vary from flatly treated figure and 
aniceal fiAme to oiOiament pure and simple. Some 
of Iheaaa axe suffisciehlly modern in character to 
to the twentieth century, whilst 
taeans the least successful of 
' ^ fteinISC&t of old work. This is 'speci- 

of, the ^i;ua®ental alloyer , 
#ibre%hAdoiour-schehae of the pafn^ug^ 
4 redafi^'itete^veKy old Oriental oeramibs*.' 

bf,the'i^brs’ 


that they have succeeded in producing something 
which, while it recalls the various lustre wares of 
the past, sometimes in colour, sometimes in treat¬ 
ment, sometimes in design, is distinctly and dis¬ 
tinctively of our own time. One feels that, had 
there been no Persian, no Hispano-moresque, no 
Italian lustre ware, these vases would never have 
seen the light, but while the makers have learnt 
all they can from the old master potters, their 
work is pre-eminently their own. It' is only 
reasonable, when one comes to think about it, that 
as men of old time have had their share in the 
evolution of the modern man, so the art of the past 
should play its part in helping to produce the art 
of to-day. It is to his grasp of this fact, not usually 
appreciated at the present time, almost as much as 
to his scientific knowledge and ability, that Mr. 
Burton’s remarkable success is due. Some of the 
plain lustre pots are beautiful in colour, and the 
smoke-like effects in particular, are wonderfully 
pleasing. The remaining exhibits consist largely 
of crystalline and other transmutation glazes, 
and of eggshell, fruit skin, and other glazes 
which give a matt surface. The fiery crystalline 
glaze is peculiarly fine, whilst the more subtle 
colour produced by the break of some of the more 
delicate coloured glazes is hardly less beautiful. 
The most interesting of the matt glazes are the 
blues and greens. The old bright blue has now 
given place to a full blue with a greenish tinge 
which brings it more towards a peacock, and the 
effect, of this on a large pot, where one part looks 
bluish and another greenish, is very attractive. 
Again, some of the greens slightly speckled with 
brown have a very delightful quality. A show like 
this should produce a great deal of comment at 
Turin, and will certainly more than hold its own 
against all competitors. 

Slovah Embroidery, —We have been rather 
overdone of recent years in England with exhibi¬ 
tions of the peasant art of various countries and 
peoples, but the little show of Slovak art at the 
Dor6 Gallery is well worth a visit. The pottery, 
though characteristic enough, is rough ware 
covered with tin enamel, which calls for little 
comment, but the embroidery is really remarkable. 
The handiwork of a Slav people settled in Central 
Europe, it offers, both in technique and in design, 
an interesting example of work which, though 
neither wholly Eastern nor Western, has a good 
many characteristics both of the Bast and of the 
West, and it merits study by aU those who are 
interested in the connecrion between Eastern and 
Western art, or who ^ink they know soniething 
about the, design and, workmanship of the em¬ 
broidery of the Near East. ' There is a certain, 
amount of Slovak emhooidery scattered about the ^ 
museums of eenkal as it is generally 

labelled Hungarian. (since tl^e majority of the 
.Slovaks live in Hungary) it is generslly tah^; 
he to work Of hisigyars, and probably few # 
ir^OS^.y^o were'h^OiM ih.to show df 

Exhihitihh-^r ^ri’s 
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Court some years ago realised how much of the 
best embroidery was Slovak. At Bond-street some 
of the most interesting work might almost pass 
for Persian from its method and its colour¬ 
ing, whilst other pieces are quite unmistakably 
European. One form of needlework which 
the Slovaks have carried to great perfection is a 
sort of pierced work (such as used in early 
Victorian days to be called Madeira work) executed 
usually in yellow on white, or in blue on black, 
with sometimes the addition of further ornament 
in gold and silver thread. Most of the silk em¬ 
broidery is characterised by its vivid colburing 
which, for all its brightness seems never, at least 
in the older work, to strike a false note. The 
gold work is remarkable partly because a good 
deal of it is stitched in fine gold thread which is 
carried through the material, instead of being 
couched upon it, and partly for the characteristic 
patterns worked over stiff cardboard. The chasuble 
embroidered by a Slovak peasant woman from her 
own (evidently traditional) design, is a very in¬ 
teresting example of how well good peasant work 
can be adapted to ecclesiastical uses — but one 
could wish that the figure-panel in the centre 
had been omitted; it is out of harmony with its 
surroundings, and not the best type of figure 
embroidery. 


HOME INDUSTRIES. 

TJio' Coal Mines Bill .—It was said here last 
week that it was to be regretted that the second 
reading of this Bill was not preceded by the usual 
full discussion. . It is a Bill of great complexity, 
dealing with matters of great moment to a large 
section of the industrial community, and whilst on 
the whole the measure appears to commend itself 
to those most concerned, and best able to judge of 
its merits and defects, some serious criticism has to 
he answered. The mining danger which attracts 
the greatest amount of public attention is ex¬ 
plosions, and here it is alleged the Bill is defective, 
is indeed said to be distinctly retrograde. The 
section in the Bill dealing with the use of safety- 
lamps says:—light or lamp other than a 
looked safety-lamp shall be allowed or used (a) in 
any eeam where the air current in the main return 
airway is found normally to contain more than 
half per cent, of inflammable gas/ ’ Sub-sections of 
this section provide for the use of safety-lamps in 
parts of Si :^iae, but do not affect the general 
question. Now it is said, among others by Mr. 
George H, Winstanley, who speaks with authority, 
that such a determining factor as that named— 
inore than half per cent, of inflammable gas in 
the main nsturn airway—would exempt from 
the general t^e of safety-lamps a large number 
of collieries where safety-lamps are, and for years 
have heeii; irsed. The best ventilation is generally 
^ be found in the ^mines. which are the most 
dangerous as regaa^s the freedom with which fire- 
np is ^^ven these are the mines in 

^ as a result good ventilation, there is 



rarely “ more than half per cent, of inflammablo gas ** 
in the main return airway. To quote Mr. Win¬ 
stanley :—“ There are many collieries in Lancashire 
in which the ventilating volume amounts to from 
ten thousand to twenty-five thousand tons of air 
per twenty-four hours. On the other hand, in 
those mines which claim to he free, or relatively. 
free, from fire-damp, the ventilation is often poor,, 
and whilst it would be quit© easy to keep below 
the determining limit in the main return airway, 
there may be dangerous proportions of gas in other 
parts of the mine.’* That section of the Bill 
dealing with the compulsory adoption of safety- 
lamps seems to be in need of stiffening, and doubt¬ 
less this will be emphasised in the discussions at 
the conferences between the owners and the men, 
and in- Grand Committee. 

Angh-Egyptian Trade .—There is a good doal in 
what Mr. Thomas Eoberts, a British commercial 
agent in Egypt, says about the possibility of 
expansion of British trade with Egypt, if only 
British merchants and manufacturers would pay 
more attention to native requirements l,)y getting 
more in touch with the natives. The principal 
means by which the British trading position in 
Egypt can he improved seem to be throe : (1) That 
English commercial travellers should be able to 
speak French; (2) that catalogues should be printed 
in French as well as English ; (8) that there should 
be an exhibition of British industries supported 
by the Board of Trade. An effort is now being 
made to arrange for such an exhibition to bo hold 
in Cairo. Whether it will bo successful dopmulH 
upon the willingness, or otherwise, of the .British, 
Government to give it the necessary support, M'r. 
Eoberts, who speaks from a long oxporionoo of 
Egyptian requirements, says there is a proforence. 
for the following articles of English makeCheap 
crockery, sanitary ware, boots, underclothing, 
cloths, ready-made suits, linoleum, furniture^ 
clocks, carpets, silvered glass, fishing tackle, guns^ 
jewellery (cheap), confectionery, flour, pickles^ 
biscuits, soaps, paints, oils, whiskies, pitch, paper^ 
rope, hats, buttons, pins, fencing, tinplates, la.ee 
curtains, salt fish, matches, bedsteads, bicycles,, 
motor-cars, saddlery, pianos, gramophones, threads, 
travelling bags, sporting requisites, worsteds, lead 
piping, cast-iron pipes, railway, tram, and ambu¬ 
lance fittings, etc. Generally these articles are 
required in cheap qualities. 

The Boot and Shoe Tmde.-—Before the present. 
United States tariff came into effect the 
annual exports of boots and shoes from the 
Leicester district to the United States were quite 
nominal, but fqp last year they amounted in value 
to £17,000. The American Consul for the district 
reports that theyare invoiced as “high-class 
walking boots and shoes/* Shipments of these 
goods have beep made to Cincinnati, Boston (two 
firms), New York (five different firms), Philadelphia 
(two firms), San Francisco, Pittsburg, Columbus,. 
Ohio (four firms), Chicago, Cleveland, Kansas City 



Ma,rch :jl, lull. 


JOUENAL 01*' BOYAL SOCIETY OF ABTS. 


51B 


(six iinns), and Portland, Oregon. A good pro¬ 
portion of the boots and shoes exported to the 
United States and Canada are shipped at the 
Manchester Docks, the goods being forwarded by 
rail direct from the manufacturing centres to 
alongside the steamers, thus reducing the cost of 
transit and handling of the goods to a •minirmim . 
Through railway rates are (quoted from Notting¬ 
ham, Leicester, Kettering, Northampton, and 
other manufacturing centres, not only to the 
Manchester Docks, but also through to the 
Western States. The saving in delivering from 
the works to f.o.b. Manchester, compared with 
Liverpool, varies from 2s, 6fZ. to about 4s. per ton. 


MEETINGS OF THE SOCIETY. 

Ordinary Meeting. 

Wednesday evening, at 8 o’clock:— 

April 5.—Henry L, Heathcote, B.Sc., “ Wheels, 
Ancient and Modern, and their Manufacture.” 
The Hon. Eichabd Clere Parsons, M.A., Vice- 
President of the Society, will preside. 

Dates to be hereafter announced :— 

Frank M. Andrews, “ Architecture in America.” 
Professor Eaoul Pictet, “Les Basses Tempera¬ 
tures.” 

Sir William Abney, K.G.B., D.C.L., D.Sc., 
F.E.S., “ The Quantitative Measurement of Colour- 
Blindness.” 


Short Time in the Cotton Indtistry .—As was 
anticipated in these Notes, the percentage of 
spinners required to bring about short time, that 
is to say, 90 per cent., has not been obtained. 
ISIany members of the Federation believed the 
proposal to he inopportune. The Cotton Factory 
Times admits that “the immediate necessity for 
going on short- time is hardly as pressing as it has 
been on some other occasions,” but, thinks that 
“ a compulsory Saturday stoppage all round would 
bring about regularity of employment on the re¬ 
maining days.” If that were so there would be 
much to be said for the stoppage, but would it be so ? 
The number of spindles would probably increase if 
high profits were made. In 1908 and 1904 there was 
short time. In 1903 it lasted fourteen weeks, and 
affected both American and Egyptian cotton; in 
1904 the American mills were on short time for 
thirty-six weeks, and the Egyptian mills for four 
weeks. This was quickly followed by an unex¬ 
ampled increase of spindles, which supports the 
conclusion that there was a connection between 
the expansion and the large amount of short time 
that preceded it. As it was then so it might be 
again. 


NOTES ON BOOKS- 


Hal Williams, M.I.Mech.E., M.I.E.E., “Beet 
Sugar Factories.” 

Noel Heaton, B.Sc., F.O.S., “The Production 
and Identification of Artificial G-ems.” 

A. W. Gattie, “London Transport.” 

Indian Section. 

Thursday afternoons, at 4.30 o’clock 
April 27.—Sir Thomas Henry Holland,K . 0.1. E ., 

D. Sc., F.E.S., “ The Trend of Mineral Development 
in India.” Lord Avebury, D.O.L., LL.D., F.E.S,, 
will preside. 

May 25.—W. E. H. Meek, I.G.S., O.S.I., LL.D., 
“ The N.W.F. Province of India.” 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock:— 

April 4.— Captain B. Muirhead Collins, 

E. N., C.M.G., Official Secretary in Great Britain 
for the Commonwealth of Australia, “The Com¬ 
monwealth of Australia.” The Eight Hon. Lord 
Denman, K.O.V.O., Governor-General Designate 
of Australia, will preside. 

May 9.—F. Williams Taylor, “Canada and 
Canadian Banking.” 

Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Alfred B. H. Tutton, M.A., D.Sc., F.E.S., 
“ Book Crystal: its Structure and Uses.” 
Four Lectures. 


DicTiONAiiY OF English and Spanish Technical 
and Commercial Terms. By William Jackson. 
London: E. & F. N. Spon. 2s. 6d. net. 

This little book has been designed as a dictionary 
in two parts—English-Spanish and Spanish-English 
—of technical and commercial terms used princi¬ 
pally in the iron, steel, hardware, and engineering 
trades. As the author remarks, the rapid develop¬ 
ment in those branches has brought into use many 
technical words and terms which are not given in 
the ordinary dictionaries, and are very hard to 
find. It is, of course, extremely difficult to draw 
up an exhaustive list of expressions used in any 
trade, and in a book of this sort one must look 
for a. few emissions, but these appear to be some¬ 
what numerm. A casual glance, e.^., fails to £nd 
the words brakier,” “ mud-gnard,” and 

^ #^56 of this the book, supjplies a 

, ^puld prove ;USeW-to 

■ wany thA’telideS'' concerned..' ^ -■ 


May 1, 8,15, 22. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Atkil 3...Victoria Institute, at the Royal Society 
op Arts, John-street, Ailelphi, W.C., 4.30 p.iii. 
Rev. Canon Girdlcstone, “Indications of a Scheme 
in the Universe.*’ 

Farmer’ Club, Whitehall Rooms, WhitebalUplaoe, 
S.VV., 4 p.ra. Professor J. H. Priestley, “Elec¬ 
tricity as a Factor in Crop Proiluction,” 

Royal Institution, Albemarle-street, W., § p.in. 
General Monthly Meeting. 

Engineers, at the Institution of Electrical Engineers, 
Victoria-embankment, W.O., 7.30 p.m. Mr.^W-R. 1 
Baldwin-Wiseman, “Ihe Administrative ' ,1 

of Water Conservancy.” 

Ohemieal Industry (London SeefeionX 
■ House, W., S p.m. Mr. 0. Heyeoek,^' 
ment of, High Temperatures.” 
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Arehitecttiml Association, IS, Tuftoii-street, S.W., 
7.;i0 Professor Sehvyji Tnia<j,‘e, •' Architecture 
in Paintings.” 

Tltkspay, APIUL 4 ... 31 . 0 YAL SOCIETY OF AUTS, John- 
street, Adelphi, W.G., 4.30 p.in. (Colonial Section.) 
Captain E. Muirhead Collins, “The Connnon- 
wealtli of Australia.” 

Sociological, at the royal Society op Auts, .lohn- 
street, Adelphi, AY.C., 8.In p.m. Dr. D. S. 
Margoliouth, “The Cuiversal Races Gongi’ess.’ 
Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. il. Aurel Stein, “ E.Yp’.orations of Ancient 
Desert Sites in Central Asia.”. (Lecture III.) 

Alpine Club, 23, Saviio-row, \V., S.30 p.m. 

Civil Engineers,'25, Great George-street, S.W., 8p.ni. 
1. Mr. J. W. Smith, “ The Improvement of High¬ 
ways to Meet Mhdern Conditions of 'rraftlc” ; 2, 
;Mr. H. P.-Maybiiry, “ Recent Development in Road • 
Traftlc, Road-ConstrucUoii and Maintenance.'' 
Photographic, 35, Russell-stpiare, \Y.O., Sp.ni. Mr. S. 
Ganlnev, “ A ^'isit to Some Iri.sh Antiquities.” 

• Zoological, Regent's-park, N.W., 8.30 p.m. 1. Dr. 
R. T. Leiper, “ Demonstration of Nematode Para¬ 
sites ohtairied from Animals in the Gardens.” 
•2. Mr. F. E. Beddard, “Contributions to the 
Anat<»my and Systematic Arrangement of the 
Oestoidea.—-I. On some Mammalian Taiiewoimis.” 
3. Mr. J. A. Miircli, “On the Natural History «>f 
Whalebone MHiales.” 

Wepnespay, April 5...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. Mr. Hemy L. 
Heathcote, “Wheels, Ancient and .Modern, and 
their Manufacture.” 

Geological, Burlington House, W., 8 p.m. 

Public Analysts,Chemical Society’s Rooms,Burlington 
House, W., 8 p.m. 1. Alessrs. G. E. Seott-Smitli 
and .Tohn Evans, “The Analytical and Miero- 
Hcoiiical Examination of Compound Liquorice 
Powder.” 2. Messrs. Raymond Ross and doseph 
Race, (a) “ Note on Almond and Apricot Kernel 
Oils”; (h) “Constanta of Chicken and Turkey 
:^ats.” 3. Mr. John Golding, (a) “ Note on Gerber’s 
‘Neusal’Milk Te-st"; (6) “Note on Abnormal 
Cotton Cakes.” 4. ^Messrs. J. H. Costs and L. 
Myddelton Nash, “ A Further Coiitrihution to the 
(hiestion of Turpentine Substitutes.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Mr. A, Cohiuhoun, “The Strategical Problems in 
the Pacific.” 

Royal Archajological, at the Society of Anti<iuaries, 
Bjirlington House, W., 4.3U p.m. Exhibition of 
the Embalmed Head of Oliver Cromwell, with a 
Short Description and History of the Object. 

Naval Architects, at the Royal Society op Art.s, 
John-street, Adelphi, W.C. Annual Conference, 


11,30 a.ra. 1. Address by the Chairman. 2. Pro¬ 
fessor J, J. Welch, “The Problem of Size in 
Battleships," 3, The Hon. C. A. Parsons and 
Mr, R. J. Walker, “Twelve Months' Experience 
with Geared Turbines in the Cargo Steamer 
f ‘Vespasian.’” 4. Mr. G. S. Baker, “The National 
Experimental Tmik and its Equipment.” 
Thursday, April 6...Naval Architects, at the Royal 
SOCIETY OF arts, John-street, Adelphi, W.O., 
11,80 a.m. 1. Mr. J, T. Milton, “ Diesel Engines 
for Sea-Going Vessels.” 2. Mr. F. H, Alexander, 
. ^ “The Influence of Longitu<linal Distribution of 


Weight on the,Bending Moments of Ships among 
Waves.” 8. Mr, J. Montgoinerie, “ Cionsideratious 

■ kgth Calculations, of Ships,”— 
E. Froude, “The Acceleration 
ler,” 2. Engineer-Lieutenant 
castigation into the Stresses 

If, W.j 4,80. p,m., 
a HoiW, W., 8.S0 p.m. 

|onie, W., 8 p.m, 1. Miss 
$eibwetds of the Salt 


Marsh." 2. Pai)t5i’.s on “The Genus 
by Dr. C. E. Moss (History, Synonymy, and 
Phylogeny), Mr. E. .1. Sali.slmry (Characters of tin* 
Species), and Dr. Ftbol de Fk*aine (Anatomy). 

Child Study, !)(), Huckingliam Palace*r»»a<l, S.W., 
7,30 p.m. Dr, A. R. A))elson, “The Measurennskt 
of the Tntcrigeiice: with special rcferein^e to 
Mentally Defective Children." 

Chemical, IJurlington Tfoiuse, W., 8.30 p.m. 1. 
Messrs. F. Ttitin and IL W. B. Clewer, “T’he Con- 
.stituents of Rliuluirb.” 2. Messrs. A. W. Crossley 
and C. H. Hampshire, “(>-nitro-.*i:4:3':4'-tetra- 
metbyhliphenyl.” 3. IVtessrs. J. J. Dobhie, J, J, 
Fox, and A, .1. If. Gauge, “ Diphenylene, a new 
Aromatic Hydrocarbon. Part I.” 4. Messrs, T. P. 
Hilditch and A. E. Uunstan, “The Correlation of 
Vi,sco.sity with otlun* Physi(^al Properties, Part I. 
—The Ethenoid and Ethinoid lin.saturaiion." 
n. Mr. R. P. Pernian, “(fheniical Action induced 
by Cathode Hays and Ctmal Rays.” 

Royal Institution, Albenuirlo-.stivet, W., 3 i).nn 
ProfessorW. A. Bontf, “Surface Combustion and 
its Industrial Applications.” (Lecture II.) 

Architects, Society of, 28, Be(lford-s<iuare, W.<’., 

8 p.m. Mr. Per(!.v Macipioid, “ Knglish Funiituro.” 

Electrical Engineers, Victoria-embankment, W.(t, 
Sp.m. Mr.,1. E. Taylor, “Wireless Telegraphy Work¬ 
ing in Relation toTutorferences and Pei*tnrbati< »ns.” 

Philatelic, 4, Soiithampton-row, W.C., 0 p.m. Dis¬ 
play pfPoi*tugue.HeReprints,presenttul by H..M. the 
King of Poitugal. 

Roentgen Society, li), Ilanover-square, W., 8.1ft p.m. 

Concrete Institute, Denison House, Vbxnxhall Hrhlgt*- 
road, S.W., 8 p.m. Mr. (t P. Taylor, “'I'luk Re- 
inforced-Conoreto Pier at HwanS(<omhe. ” 

Friday, April 7...Naval Architects, at the Royal Hooikty 
OK ARTS, .lohn-strect, Adelphi, W.C., 11.3d a.m, 

1. Dr. H. Fralnn, “ResiiltHof Trials of the Antl- 
Ihdling Tanks at Sea.” 2, Dr. H. S. HehsShaw 
and Mr. K. Leigh Martlneaii, “Steering-Gear 
Exporfnuuits on the 'hn’bjno Yrndit ‘ Alldon,’ ” 
3. Mr. 8. U. Ralston, “ Description of a HtabIHty 
and Trim Cahmlator." 4. Mr. C, E, Inglis, 
“General PropoBH.ions and Diagrams relating 
to the Balancing of the Four-Cylinder Mi^rlno 
Engine.”—7.3d p.m. 1. Professor E. G. Coker, 
“The Determination, by Plioto-tdastie Methmls, 
of the Distribution of Stress in Ships’ Plating.’* 

2. Mr. M. Ballatfl, “Soim* Notes on a N(uv Design 
of Merchant Vessel.” 

Civil Engineers, Oreat iloorge-street, H p.m. 
(Students’ Meet%g.) Mr. E. E. Farrant, “ Re¬ 
taining Walls,” 

Royal Institution, ^^^|marle-street, W.. 9 p,m, 
Professor Sir Ji “A New Method of 

Chemical Analyais.’’^^^^iiiiM^I^^^^ 

Geologists’ Association, Tbiiver^Cy >11 oge, W.C,, 

s 8 p.m. 1. Illustrated lecture on “The s<ienery of 
Gloucestershire.” 2. Mr. L. Richardson, “ (»n the 
Sections of Forest Marble and Groat Oolite on ttiu 
Midland and South-Western .1 unction Railway ho* 
tweenOii'encesterand Ohed worth,Glouoestorshiro," 

Medical Officers of Health, 1, Upper Montague- 
street, W.C., 5 p.m. Dr. F. Foonl Calger, 
“ 0ul)icle Isolation.” 

British Fonndrymen’s Association (London Bramsh), 
Cannon-street Hotel, E.C., Sp.m. Mr. P, Long- 
muir, “ (passes and Bronzes.” 

Malacologi^al, Burlington House, W., 8 p.m. 1 . Mr. 
G. A. SmR)f, A List of Marine Shells occurring 
at Christmas Island, Indian Ocean, with Descrip¬ 
tion of :. New Species.” 2. Lieut-Oolonel H. H. 
podwini?Austin, “ BeiScrIption of Oatytm 
n. sp, fr<» Burma.” 8. Major A. J. Peile, “ Note 
on the HaWts ot Euryoklamus 
Saturday, April 8,,.Royal Institution, Albemarle-street, 
W., 8p,n|.. processor Sir J. J, Thomson, “ Radiant 
Rneriy and Mftter.”* (Lecture VI.), 
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NOTICE* 


CONVERSAZIONE. 

The Society's Conversazione will be held this 
year at the Natural History Museum, Crom- 
well-road, S.W. (by permission of the Trustees 
of the British Museum), on Tuesday, May 30th, 
from 9 p.m. to 12. 


PROCEEDINGS OF THE SOCIETY* 


SEVENTEENTH ORDINARY MEETING. 

Wednesday, April 5th, 1911; The Hon. 
Biohaed Olbee Parsons, M.A., M.Inst.C.E., 
Vice-President of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Cope, Thomas, 27, Rosenthal-road, Catford, S.E. 
Das, J. N., F.R.'G.S., M.B.A.S., Khalispur H. E. 

School, Khulna, Bengal, India. 

Gibson, Captain B. B., Immigration Office, Esse- 
quibo, British Guiana. 

Giveen, Richard Lockwood, Oolet-court, Hammer- 
smith-road, W. 

The following candidates were balloted for 
and duly elected members of the Society:— 
Curtis, Professor Mattoon Monroe, A.M., Ph.D., 
20i5, Adelbert Road, Cleveland^ Ohio, U.S.A. 
Farrington, Henry, M.Sc., B.Eng., Popular Me¬ 
chanics Company, Chicago, Illinois, U.S.A, 
Howarth, Joseph, Kirkdalo, Oldfield Lane, Dunham 
Massey, near Altrincham, Cheshire. 

Samaddar, Professor Jogindra Nath, B.A., The 
College, Hazaribagh, Bengal, India. 

The Chairman remarked that very few words 
were necessary from -him - in introducing the 
reader of the paper, Mr. Henj^ Heathcote, who 
was well known to many members as haying 
devoted much attention to perfecting wire wheels. 


The paper read was— 

WHEELS, ANCIENT AND MODERN, 
AND THEIR MANUFACTURE. 

By Henry L. Heathoote, B.Sc. 


Scope op the Paper. 

The object of this paper is to present an 
account of some of the most ancient and most 
modern wheels, to describe their form, the 
materials used in their construction, and, as 
far as possible, the methods employed in their 
manufacture. 

’ To prevent the account becoming too sketchy, 
it will be limited almost exclusively to vehicle 
wheels, and no attempt will be made to follow 
the application of wheels in the many arts which 
employ them. 

The important advances which were made by 
the ancients when they fcegan to employ wheels 
and rotating memhei^ in their mechanical con¬ 
trivances, and the manifold latter-day develop¬ 
ments and arts in which they are indispensable, 
form a chapter so vast that I have not attempted 
even the briefest summary. 

Wheels for facilitating transit are therefore my 
theme, and no apology need be proffered for an 
account of what was one of the primitive inven¬ 
tions of mankind, and is of prominent importance 
to this day. There is a humanitarian as well as 
a scientific interest in this study of wheels. 
Throughout the ages, the use of wheels has 
played a crucial and ever-active part in the 
development of the means of intercommuni¬ 
cation, now become so rapid and frequent as to 
form the ineradicable and predominating feature 
of our time. We know now how closely rapid 
intercommunication and civilisation are bound 
up together. Bearing this in mind, one need feel 


no compunction in drawing inferences as to 
, , . ^ degree of oivffi^on of the ancient peoples fi^ 

As evfltyoM, every day of their lives, made use of . Tfee^,A^6at Egyptians employed 

wheels, all were very intimately interested m the ^ 

question of their perfeotiOn. He anticipate# a'; ; ^ m ' 

' taper of very,#eat Werest to aU.\ ^ ^ 
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bondage had no chariots at that time. This stood 
them in good stead when crossing the Red Sea ; 
the Israelites crossed safely on foot, but, accord¬ 
ing to Holy Writ, the wheels of the Egyptian 
chariots became (taking the marginal reading) 
bound so “ that they drave heavily.*’ This, 
which happened about 1490 B.c., is the earliest 
record I have found of wheel trouble, but for 
which the Israelites might never have reached 
the Promised Land. 

Origxit and Evolution of the Wheel. 

The actual origin and inventor of the wheel 
are lost in the mists of antiquity. The use of 
it appears to have originated in the East and 
spread westwards. Doubtless the nomadic 
tribes would be among the first to discover the 
advantages of wheels. This may account for 
their widespread use at a very early date. The 
oldest Indian literature mentions wheels, showing 
their use as parts of vehicles as far back as 
1700 B.c. This is about the date of the first 
reference to w'heels in Holy Writ, 

Those who seem most competent to judge^ 
agree that the wheel took its origin from the 
cylindrical tree-trunks which were placed as 
rollers under a load. Probably the first vehicle 
was the sledge, the rollers being used when 
heavy masses had to be drawn. Rollers being in 
demand, and heavy ones being difficult to handle, 
it is likely that long ones were cut up to make 
small ones. The desirability of fixing these would 
soon become felt. Precisely how this was done 
we do not know, but conjecture suggests that 
the middle may have been grooved out to permit 
of a staple or pegs on the sledge engaging with 
the groove and preventing it running along or 
sideways. This groove may have come to extend 
the whole width of the sledge, A natural sequence 
would be to build this form up out of three parts 
—^two disc-wheels and one axle, the axle being 
prevented by pegs from rolling away underneath 
the cart. Solid wheels were used by the less 
civilised nations of Asia Minor, and on the farm- 
earts of classic times. Virgil refers to solid wheels 
built up of three planks held together by an iron 
hoop^ and this form is said to be still in use in 
^uthsOT Italy and to make a loud creaking 
noise as it turns; Some of the old Chinese 
pietut^ show'Solid wheels with holes cut out, 
po^My im' but more probably to 

admit a ,|)dle lor skUdiog the wheel on a decline. 

, method of braking, from 

phrase, " to ^ put one’s 

were 


in use in Lisbon with only two such pegs to keep 
the axle in position. The body of the cart coulci 
be lifted right off the wheels, and even now^ solid 
wheels and axle are hewn in one piece out of 
tree-trunks and used for carts in the northern 
provinces of India. Solid wheels with iron axles 
are also used. 

Splitting must have been a serious cause of 
trouble in ancient disc-wheels. Some that are 
still extant, dating from 1550 B.o., show bad 
splits and leathern thongs binding the parts 
together. Segments of tree-trunks would neces¬ 
sarily have a limited diameter, and though the 
large ones would prove better runners on rough 
roads they would be more likely to split. This 
may have led to planks being nailed together, 
some crosswise, and the survival of the fittest 
would account for their persistence. From this 
to radial planks cut parallel to the grain is not a 
long step, and from radial planks to spokes is a 
natural sequence. 

The Wheel and Religion. 

In India the wheel entered largely into tht^ 
native rites of worship. Some of the religious 
writings contain an account of a mystic wheel, 
with a nave and tyre and a thousand spokes. 
The connection between the wheel and religion 
has been investigated by W. Simpson. Iluv 
wheel was symbolic of the a|)f>ar<^ni rotation of 
the sun and stars, the worship of wliich led to 
the use of praying-wheels, circumambulation, 
processions, and other “ circular ” rites. 

At this time, to speak of a num as being like 
a wheel” was afil‘^complimentary as it now is 
uncomplimentary to call anyonk ft roui. It is 
interesting to note, in passing, tha^ this degene¬ 
ration probably arises out of tl% connection 
between vice and the use of the ^1^1 as an 
instrument of torture. 

. It appears that India was not the only place 
where the wheel was held in veneration. M, 
Gradioz has discovered that there was a deity 
whose most prominent symbol was the wheel. 
Most of the figurcKS of this god of the wheel are 
found upon French soil The oldest represent 
Saturn holding up an eight-spoked wheel in the 
left hand ; many show a six-spoked wheel These 
date back to Teutonic times. Later the Gaulish 
Wheel-God became Romanised, and the figures 
take the form of a Roman holding a ten-spoked 
trheel Altars have been found with an eight- 
spoked wheel carved on them. The Gauls of 
antiquity wore small wheels as amulets, some of 
which are to be seen in the British Museum, and 
are of b*ronze and about the size of a penny^ 
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Othoi* wheel amulets wore of gold» silver, lead, 
and even tcrra-ootta. Prom the number that 
have been found in rivers and at fords it has 
been inferred that they were offerings to pacify 
the River-God and procure a safe crossing. Most 
of these have four spokes and a heavy rim. 

The form of punishment known as breaking 
on the wheel is a survival of sacrificing to the 
Hun-Ood or Wheel-God, just as hanging is a 
survival of sacrificing to the Wind-God, and the 
nstitution of this horrible custom in Prance is 
doubtless connected with their greater famili¬ 
arity with the Wheel-God. In 1534 this was 
the treatment reserved for highway robbers:— 
The condemned was first placed on a sort of 
St, Andrew’s Cross with his limbs hanging 
between the four pieces of wood. The execu¬ 
tioner then broke his arms, fore-arms, thighs, 
legs, and chest. The victim was then attached 
to the rim of a small coach-wheel suspended in 
the air by a thick post, the broken arms and legs 
were tied together behind his back and the wheel 
rotated. 

Chariot Wheels. 

We will now consider some of the early 
wheels a little more closely. The use of these for 
chariots led to a very advanced development 
even at a very early date. 

The invention of chariots is ascribed by some 
to Erichthonius, son of Hephaestus and King 
of Athens, who flourished about 1460 b.c. ; by 
others to the priest Trooliilus or his son, Trip- 
tolemus. Homer described Telemaohus as 
travelling from Pylos to Sparta in a chariot 
provided for him by Nestor:— 

The rage of thirst and hunger now suppress’d, 

The monarch turns him to his royal guest; 

And for the promis’d journey bids prepare, 

The smooth-haired horses, and , the rapid oar. 


The first slide shows a wheel found in the tomb 
of the Egyptian Tui 3 ni (1583 B.O.), now in the 
Cairo Museum. Round the rim is placed a 
leather tyre, so that the mighty dead should be 
protected against the shocks of the road when 
travelling during his second time on earth. 

The Egyptian war chariots generally have six 
spokes, a few have eight, and others twelve; 
their private cars had only four. The spokes 
were usually round. The felloes were strength¬ 
ened at the joints with bronze or brass bands, 
and the rim was a metal hoop. An Egyptian 
wheel has been found having a wooden tyre in 
six butt-ended segments, and a felloe in six 
segments lapped at their ends. The rim segments 
have four slots near the felloe, and bands of raw 
hide are passed through these slots to bind the 
rim and felloe segments together. The spokes 
are round and tapering near the nave, and 
square and tapering near the rim. They are pro¬ 
vided with dowels at each end and a slot near 
the nave end, probably for a metal hand. The 
diameter of this wheel is 3 feet 1 inch. In 
Egyptian wheels the axle-trees do not rotate, 
and the wheels are kept on by small linch-pins. 

One of the Egyptian paintings in the British 
Museum shows a wheel with a nave in one piece 
and sockets for the six round spokes. At the end 
of each spoke is a T-piece, which forms a socket 
both for the spokes and for the segments of the 
tyre. There is also an Egyptian wheel in the 
British Museum. This is of wood, disc-shaped, 
flat on both sides and probably ofl a cart or 
truck used about 1650 b.o. It is still in excellent 
preservation and is about 2 feet in diameter, 
about 7 inches thick, with a cylindrical hole at 
the centre about 7 inches in diameter. It appears 
to have been out from a solid tree-trunk. 

Assyrian TTAeefe.—-The Assyrian sculptures 


Probably, however, chariots had long before this 
been in use among the Egyptians. In Holy Writ 
we And two references to Egyptian chariots in 
use about 1716rl705 b.o. Chariots were, with 
very few exceptions, two-wheeled vehicles. 

Besxon oe Early Wheels. 

Egyptian Wheels ,—^The Egyptian chariots, as 
shown by their sculptures, were easily carried 
by one man, and were, therefore, quite light. 


show three forms of wheel:—(1) Four-spoked, 
with heavy rims and tyres for heavy carriages, 
Some of the hand-carfcs shown in the sculptures 
have four very broad spokes, which look like 
boards. (2) Eight-spoked, with three concentric 
rings in the rim, the outernaost being the tyre 
proper, and spokes fitting into sockets at the 
nave. These were for chariots. (3) Wheels 
with nail tyres. This slide shows the chariot 
of an Assyrian king, Assurbanipal (date 668- 


It is worth noticing, too, that the wheels were 
placed as far back as possible.. In this position 
part of the load is borne by the horses. Since 
t^e chariot was so ligVt this design could scarcely 
hawe been Ohosen to save thenxLilxe object, ranis’^ ' 
haye been to lessen the load on the wheels^apd " 
jjfdnce the shook transmitted to the 


626 B.O.). Judging from the height of the horses 
and size of the men, these wheels must be froiia; ; 
5 to 6 feet in diiiheter. Note the taperh^j^ 
■spokesi heayy^stud^ityre, and fonr^^^t^Auj 
keep the tyre 
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in front. The wheel is not more than 
3 feet 6 inches to 4 feet in diameter, 

, The next slide shows the hunting chariot of 
the Assyrian king, Assurnasirpal. These wheels 
are much smaller than the last, probably not 
more than 2 feet in diameter. You will note how 
very massive the tyre parts are in these wheels. 
The six spokes are comparatively slender. This 
suggests that they were either made of metal 
or that they presented their edges towards the 
outside. The tyres are generally built up of f oui% 
five, or six segments, the joints being sometimes 
at the spokes and sometimes between. 

Persian Wheels .—^The Persian relievos also 
show' an advanced development. This slide shows 
a wheel with twelve ornamental spokes fitting 
into a rim carrying a studded tyre. These studs 
were doubtless intended to keep the metal tyre 
on the wooden felloe, hut their number suggests 
strongly that, even in those very early times, 
they appreciated the need for some non-skid 
device. 


Among the discoveries in South Germany are 
some iron tyres, all that remains of the chariot 
buried with some dead warrior. These tyres are 
aboxit 40 inches in diameter, and are covered 
with radial spikes on the inside. On the outside 
are still left the overlapping scale-like heads of 
nails, just like the Assyrian and Persian tyi’es 
we have seen on the screen. 


Cyrus, King of Persia about 560 b.o., made 
several improvements in chariots and chariot- 
w;heels. JYe are told that he noticed how easily 
the wheels broke and built them stronger. He 
lengthened the axle to give chariots more rigidity, 
apd each axle end of the w^ar-chariots he fixed 
a horizontal scythe, and underneath the chariot 
other scythes with their points turned towards 
earth, . 


Grecian Wheels.—TIH q Greeks preferred wheels 
with four spokes. Some Greek vases (800- 
oOO B.a. j show racing-chariots with wheels having 
four flat spokes. This slide is from a terra-cotta 
relief, and shows Paris abducting Helen. You 
will note how very crude this wheel is com¬ 
pared with the approximately contemporaneous 
Assyrian and Persian examples. The flat side 
of some Grecian spokes is wider at the nave than 
at the rim and parallel to the axle. Strengthening 
pieces appear always to be used at the junction 
of the run and ^okes, and the tyres are in 
/s^iiients—genera% .four or more—of flexible 


^ood kept in hyi an outer iron tyre. 

with, eight 

■'life this Grecian wheel is 

more than 20 inches 



in diameter. The slide shows the reins tied 
round the body of the charioteer, which, as you 
may remember, was their custom. The metai 
are the conical posts which marked the turning- 
point ; the spina is the low wall (or spine) run¬ 
ning down the middle of the racecourse and 
round which the competitors had to drive. One 
vase (about 700 b.o.) shows a racing-chariot with 
two spokes, and two bars at right angles to 
these from one side of the rim to the other, but 
not passing through the nave. These wheels 
were made to rotate on the axle. The nave had 
an external ring of iron into which the spokes 
fitted, and a flat ring suppoi;tcd by a linch-pin 
prevented the wheel from coming ofl. Their 
diameter was for the most part under 30 inches, 
and the two wheels were nearly 7 feet apart. 

Materials Used in Ancient Wheels. 

The early Egyptian carriage-wheels were made 
of wood, and some of these are still in existence. 
Their sculptures show their methods of bending 
the felloes and rims, spoke-making and wheel¬ 
building. The spokes wore shaved to make them 
round and smooth. The Egyptians knew how to 
produce iron as far back as 3733 B.a,, but it was 
among the Assyrians that this metal was most 
freely used for the production of tools, wcaj)ons, 
and ornaments, and the Egyptians probaldy 
learned many of the uses of iron from Ihcmi, W<5 
have already seen how the Assyrians applied 
their skill in metal-working to wht^ol-making. 
and doubtless their progress in this direction is 
closely connected with their military success. 

According to Holy Writ, the wheels of 
Solomon’s laver carriages (about 1000 B.o.) 
were bronze. We read;—“ Their axle-trees and 
their naves and their felloes and their spokes 
were all molten.” At the time of Judah (about 
1440 B.c.) we read of the dwellers in the valleys 
of Palestine having chariots of iron. This pro¬ 
bably refers to forged iron; cast-iron was 
probably not knovm till after the time of Homer 
(about 900 B.C.). The first Orocian wheels wewi 
made of oak. This slide shows tho wheel of a 
funeral-car, which appears to be made entirely 
of wood, except for the tyre. Tho later Grecian 
wheels were made entirely of bronze. Tho next 
slide shows a bronze two-horse chariot. Homer 
speaks with enthusiasm of copper tyres (Iliad 5, 
722 et eeq .):— ^ 

Quickly Hebe fixed on the chariot the rounded 
wheels of copper, eight spoked, around an iron 
axle; their felloe^ were indeed of gold, imperish¬ 
able, but around tyres of copper were firmly fitted, 
a wonder to bdiold, .. 
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Whether this was a detachable spare wheel 
that the Goddess of Y’outh was fitting to the 
chariot we are not told, but it is interesting 
to note how gold felloes pale into insignificance 
beside copper tyrefe that did not easily come ofi. 

There are some antique bronze chariot-wheels 
still in existence at Toulouse. These are 54 centi¬ 
metres in diameter, and have naves 40 centimetres 
long and 7 centimetres in diameter. The spokes 
are five in number, and there are deep recesses in 
the felloes to take the tyres. The rivets used for 
fastening on the wooden tyres can still be seen 
in the felloes. • 

Of early British wheels I have no examples 
to show. Caesar, you may remember, found 
our ancestors possessed of war-chariots which 
they managed with great skill, implying a long 
previous acquaintance with the use and manu¬ 
facture of wheels. 

‘Ancient Wheels—General Considerations. 

Before leaving these ancient wheels it is, 
perhaps, worth pausing a moment to consider 
their main features from one or two present-day 
points of view—strength, serviceability, and 
appearance. In those times torque would only 
be applied to a wheel in its plane when occasion 
arose to put the shoulder to the wheel. They 
were not built to transmit torque, so when the 
Egyptian wheels sank in the sand of the Red 
Sea they gave trouble. The same must have 
happened in many other cases. Every time a 
car or chariot curved to the right or left a thrust 
on the rim would be developed perpendicular to 
the plane of the wheel, its magnitude depending 
on the weight, speed, and flexibility of the car, 
the radius of the curve and the character of 
the ground. The tendency of this would be to 
break the spokes near the nave. In overcoming 
this there are two paths open to the designer, 
one is to dish the wheel, the other to strengthen 
the rim—the former is the modern way, the 
latter was the method adopted by the ancients. 
The Greeks, as we have already noticed, pro¬ 
vided strength to resist side-thrusts by some¬ 
times employing spokes wider near the nave 
and with their flat side parallel to the axle. 
This was also the method employed for building 
one of the London Omnibus Company’s wheels 
which came under my notice a few years ago. 

’ With regard to serviceability, it is probable 
that these ancient wheels would work loose 
where the spokes enter the felloe and nave. This 
would lead to lotid creaking and groaning, and 
probably partly'explains why we read of the 
mother of Sisera listening for the noise of his 


chariot-wheels and not for the sound of his 
horses’ hoofs. No doubt the sockets employed 
in the more recent of the ancient wheels served 
to strengthen the joints and minimise the noise. 

With regard to appearance, even in very early 
times they preferred wheels with more spokes 
(eight and twelve) for war and state purposes. 
Where the wealth of Solomon made it possible, 
bronze wheels were preferred, and among the 
aesthetic Greeks the all-bronze Avheel found 
considerable favour. 

The foregoing account, incomplete though it 
is, will be sufficient to show that there was con¬ 
siderable variation in the design and materials 
employed by the ancients in wheel-making. Even 
the wheels of the same country differed consider¬ 
ably aniong themselves. As early as 500 b.c., 
wheels had reached a very advanced, stage of 
development even in Europe, due partly to their 
use in war, partly to the sports of the Stadium, 
and partly to the rough roads and tracks they 
had to traverse. 

Modern Wheels. 

The Suspenaion Wkeelr—We will now pass on 
to the^noxt stage in wheel development, which 
dates from the use of bicycles. During this gap 
of about 2,500 years the only changes of any 
importance were the dishing of wheels to resist 
lateral stresses due to ruts and rounding corners, 
and arranging the spokes on two cones instead 
of one. This last was done as early as 1828, 
and is still used at Woolwich Arsenal in building' 
ambulance-waggon wheels. iStrange though it 
may appear, wheels were not used generally for 
facilitating transit in Britain till comparatively 
recent times. The very first carriage was made 
for Queen Elizabeth in 1568; the first that plied 
for hire in London were in 1625, and the first 
stage-coaches were in> 1659. Broadly speaking, 
all the early wheels w^e compression wheels 
with radial spokes. . The introduction of the 
suspension wheel for. bicycles marked a great 
advance in the shock-absorbing powers of 
wheels. The first bicycle wheels were coin- 
pression wheels, and had wooden spokes and 
rim with an iron tyre. The wheels. were just 
ordinary. light carriage wheels. The curved 
member connecting the back axle to the top 
of the front wheel is not altogether unlike that 
used in the chariots we have been looking at. 
Later bicycle wheels had' radial-wire spokes 
which, being in, tension, kept.-the rfm in 
position. In the oMer wheels the rim jwas 
nor mally in tension, and the spokes, and,hub in 
cojnpWiqn. ■ La, a .suspension wheel the 
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and hub are in extension, while the' rim is in 
compression. It is a common, thoixgh not un¬ 
natural error to suppose that the spokes of a 
modern, bicycle wheel are sometimes in com¬ 
pression, As a matter of fact, they are always 
in tension, even those between the hub and 
the ground, when a heavy rider is in the 
saddle. 

A suspension wheel has very little in common 
with a suspension bridge. If a number of con¬ 
tiguous canal bridges were built in a circle right 
round the earth, and the earth cored out, the 
resulting structure would much resemble a large 
wooden wheel, in which the compression due to 
the shrunk-on rim was replaced by that due 
to gravity. A li.ke series of- suspension bridges 
would, however, be quite unlike a xvire wheel. 
In the latter there are no members whatever in 
compression between the rim and the hub, and 
its structure is more nearly related to that of a 
trellis which can be prevented from falling 
in in one direction by compression at right 
angles. 



Fig. I represents one element of a wire wheel. 
If tension be applied to the spokes, the rim and 
hub would move towards one another were it 
, not for the effect of the other segments; the re¬ 
sistance. to the compression forces in the rim, and 
to the bursting stress- in the huh shell prevents 
this movement. When compression is applied 
between the bottom of the rim and the hub- 
centre of such a wheel, the tension of each spoke 
will, if the rim is inflexible, decrease propor- 
' tiona '^y i^o the cosine of the angle between the 
spoke, or, rather, the projection of the spoke 
in the plane of the, wheel, and the. direction of 
;eompFessiom When the cosine becomes negative, 
m when the, s^ke, above its, horizontal posi- 
the beeches, of course, an increase, 

ke»s on the upper part 
);uth# direction of the com- 
s^ke t^ion sh(rald 
S %boye the ekftic limit, 



and these limits help to regulate the choice of tho 
initial spoke tension. 

The Tangent - Spoke Wheel—The tangont- 
spoke w^heel, in which the spokes arc tangent to 
a circle having its centre at the axle and are not 
normal to the rim, probably owes its origin to the 
curved arms used in driving pulleys aiid fly-wheels 
for transmitting considerable torque. This slide 
shows a bicycle of the transition stage—most of 
its spokes are radial—or nearly so ; the rest arc 
tangent to a circle jof largo diameter. The 
next slide shows an early tangent-spoke bicychi 
wheel, in which all the spokes are tangent to the 
same circle. Both ancient and modern radial 
spoke wheels are capable of transmitting a 
certain amount of torque, but the amount is 
limited, and depends not only on the bonding 
strength of the spoke, but on the rigidity of its 
attachment to both rim and hub. Since no 
material has an infinite elasticity, it follows that 
however thick the spokes may bo the.rc must be 
a certain amount of twist of tho hub (in tht^ 
plane of the wheel) relatively to the rim, or no 
drive can he transmitted. When the torque is 
considerable—as in a motor-car rear wheel—the 
actual twist sooner or later rises above that 
corresponding to tho elastic limit at some or all 
of tho spoke attachments, and this loads to 
gradual loss of rigidity and to croaking, and, in 
some oases, even to charring owing to rubbing. 
In a radial-spoko bicycle wheel subjected to a 
torque in its plane, the hub must rotate relatively 
to the rim until the spokes are tangent to a small 
circle. If the average tension on the N spokes 
is t, when transmitting the torque T the tangent 
circle will have a radius— 

’■ = approx. 

Applying this to a bicycle wheel with fifty 
spokes, and assuming the pull in the chain to 
be 300 lbs. (which is about that due to a vigorous 
jerk), the chain ring to be 3 inches diameter and 
the hub flange 1| inches diameter, if the average 
final spoke tension be 80 lbs., it is easy to show 
that the hub will twist 7*35° relatively to the 
rim. 

In a tangent-spoke wheel ,tho hub must alsp 
turn relatively* to the rim, but the angular 
movement is far less. In this case torque has 
the effect of increasing the tension on half the 
spokes and decreasing it on the other half. 
Reverting to 1, if the initial tension,on 
A B and, C l) he t and the added and subtracted 
tension be p% the , torque due to— 

A M will be {t + p) r, and to . 

0 X> be - p)r. 
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Tho diflcerence of those is the resultant torque 
due to this element— 

/. Total torque z= x {tr + pr — tr + pr) 
.■.T = N^)r. 

Which is independent of the initial tension t 
provided {t ~ is a positive quantity. 

If the tangent circle be of the same diameter 
as the flange in the previous case, it is easy to 
show that, for fifteen-gauge spokes elasticity 
10,000 tons per square inch, the twist of the hub 
for the same push as before will be O-IT, or 
about one-seventieth that with radial spokes. 
This greater rigidity in torque transmission 
places the tangent-spoke suspension wheel far 
ahead of both radial compression and radial 
tension wheels. It has long been universally 
used for bicycles and motor-bicycles, and is now 
enjoying unrivalled popularity in its application 
to motor-cars. 

The radial wheel has to be subjected to great 
radial tension or compression in order to impart 
the necessary torque rigidity. In the tangent 
wheel the necessary torque rigidity can be 
attained without imparting excessiye radial 
rigidity. As a result of this the tangent suspen¬ 
sion wheel can be made capable of absorbing 
shook. A comparison of a suspension wheel with 
a section of a tyre will bring this out more clearly. 

Suspension Wheel and Tyre Segment 
Compared. 

The deformation of a tyre by load is resisted 
because the radially-acting air pressure puts 
the tube and cover in considerable tension. The 
rim of a suspension wheel is the reciprocal of 
this, being in compression due to the radial 
components of the spoke tension. The rim 
flattens like a tyre under load or shock,-the radial 
tension in the one case acts like the air pressure 
in the other; the greater the tension the less 
the rim flattens, and the less the tension tho 
“ softer ” is the wheel 

Wheel-building is the counterpart of tyre- 
inflating, and the art produces its best when 
sufficient tension to produce torque rigidity is 
combined with conditions that develop in the 
wheel a maximum cushioning effect. Such a 
wheel, by co-operating in the duties of the tyre, 
lengthens its life and lessens its liability to wear, 
cuts, and punctures. To obtain maximum 
cushioning from a wheel of this type, moderate 
spoke tension heeds to be combined with a 
flexible and resilient rim and thin spokes. This 
in its turn implies not only careful - choice of 
, materials, but appropriate ^iesign to neutridise 
>the. reduction resistance to torq^#; per¬ 


pendicular to the plane of the wheel entailed 
by lightening the rim. Both the wheels of 
antiquity, modern artillery wheels, and wheels for 
motor-cars, owe much of their lateral strength 
to the high moment of inertia of their heavy 
wooden felloes, the disadvantage of which is 
their inflexibility and consequent inability to 
absorb shock. The Rudge-Whitworth wire wheel 
for motor-ears (Fig. 2) is the first wheel in which 
these requirements were adequately met. This 
is done by making the outside spokes, that are 
much dished, enter the rim near its edges and not 
at its centre, as was formerly considered correct. 
In this way members are provided to oppose 
the twisting of the rim due to sideways shearing 
of the tyre when rounding corners. 

It is only fair to add that this method of 
spoking has the effect of localising the bending 
stresses, due to the pull of the tyre bead, in the 
edge of the rim. This is met by strengthening 
the rim bead, which at the same time stengthens 
the whole wheel very considerably. 

There is another point of similarity between 
the wire wheel and a tyre segment. If the radial 
compression on tyre walls gradually decreases 
owing to air escaping from the stressed condition, 
the flexed part of the tyre will be increased, and 
a point arrives at which this has to be neutralised 
by inflating. Similarly, if the'spoke tension of 
the wire wheel should fall the flattening of the 
rim would increase, and might even reduce the 
spoke tension to zero. 

Fortunately, solids are more easy to manage 
than gases, and by employing spokes of high 
elastic Umit, and by cold working the metal of 
the hub shell round the spoke heads, and of the 
rim round the nipple holes by hammering and 
bulging (coupled, of course, with proper design 
and materials), the vibration elastic limit above 
which permanent escape and loss of tension 
would occur, is made sorhigh that after a slight 
imtial bedding the ordinary stresses are insuffi¬ 
cient to “ soften ” the wheel. In any event, the 
spoke tension can be adjusted readily. It is not 
to be supposed that even a wheel of this advanced 
type is capable of absorbing as much shook as 
a tyre. The air pressure in the iimer tube oi* a 
motor tyre ranges usually irom about. 60: *to 
90 lbs* per square inch, hut the corresponding 
normal pressure on a Budge-WMtw<»lh we 
wheel rim rang^ from about 160 to 
square inch. This, combined with jto thai 
the^ rim is mt m flexible' 'as 

ahwber, ^ 
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di.^nieter wheels—^like Jargo section covers— 
are, ceterk paribiiSt better shock absorbers than 
small ones. The superiority of this type of wire 
wheel as a shook absorber, compared with com¬ 
pression wheels with radial wood spokes, is a 
matter of actual experience as well as of con¬ 
jecture, and is noticed in their more constant 
contact with the ground under similar conditions 
of use. 


spokes transmitted the drive. In the presont,. 
Rudge-Whitworth wire wheels, ti> prevent the 
stresses rising too high when rounding corners 
or when skid^ng, the wheels arc dished and the 
outside spokes are relieved of the whole or 
greater part of their share in transmitting drive. 
This is done in some types by ma]«;ing the hub 
of much larger diameter at the end near the car 
than at the other end. As a result of Ibis the 



tion, doubltf-spoked, 


construction. 

No. 




Evolution oi* the Motob-car Wire Wheel. 

, The. first wire wh^ls to be used for motor¬ 
cars were bi*kterally symmetrical like the front 
.wheel of a bicycle. The spokes were headed and 
nea^ tfe head through 90® (seo Fig. 2). 

. holes In to hufe^anges were , drilled parallel 
and to spokes threaded through 
,^les were^atophed to t;he rim by nipples 
.^rew^ on to .to other end, of to spoke. But, 
so in . engineering oon- 
.^adua?i 

.and. fu^hsr 
birls.toffcjfysyui'* 
out#e 



displacement of the inside spoke heads under 
torque is greater than the displacement of to 
outside spoke heads, the ratio of the displaoemont 
in to Erection of to spokes (and th(%rofore 
of the added tension) being the ratio of the 
diameters of to circles to which the spokes 
are tangent. In other types to end of to hub 
to whi(^ to outside spokes are attached is 
revoluble, so no torque is transmitted by 
tom and their whole strength is reserved for 
resisting side-thmts. 

. AiiotheT sd^pfrture from symmetry wMob 
. secures gr^to-siton^h for to inside or driving 
•Igolsie'cone ie,'to/employment of 10 per 
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more spokes inside than outside. In the hub shells 
the spoke holes are not drilled parallel to the 
axle, but perpendicular to it. This enables spokes 
bent through a smaH angle to be used; for 
instance, the inside spokes that transmit the 
drive are only bent through 45®, and this, coupled 
with a special way of producing the bend and 
careful scrutiny in the firms’ laboratory, has 
enabled the strength at the bend to be increased 
from about 60 per cent, (with the 90° bend) to 
over 90 per cent, that of the body of the spoke. 
The outside spokes are bent through less than 
45®, so the strength at the bend is still less 
impaired. Another improvement is the addition 


condition. The dotted line shows the instan¬ 
taneous condition of a spoke diametrically 
opposite. 

In the next we see the variations in tension of 
the spokes of a driving wheel travelling straight; 
and the next shows the variations when the 
wheel is being driven round a corner. It is 
important to notice that the efiect of the same 
shock is very different in the different cases, and 
depends on the instantaneous value of the spoke 
tension as well as on the position of the spoke 
in the wheel. The variation set up in a wood 
wheel will follow the diagrams pretty closely, 
but actual experiments with wire wheels show 



of another cone of spokes, making three in all, 
so- that the drive is transmitted to both sides of 
the rim. The same device enables the point of 
contact with the ground to be more nearly under 
the bearing or steering knuckle (see Fig. 2). 

i will next show you a diagram (Fig. 3) 
illustrating the fluctuations of spoke tension (or 
compression in a compression wheel) under some 
of the conditions of use, assuming that the rim 
is not flexible. When the wheel is jacked up, 
revolving does not appreciably alter the spoke 
tension, and it does not vary with time, so is 
represented, by a horizontal line. When the car 
is in steady motion and free-wheeling the tension 
on each spoke will increase and decrease, the 
values following a cosine curve (as already 
explained), the X axis of which should be below 
the minimum points* The 2 ig-zag iliustrates the 
efleet of a shock due to to wheel leaving t|e 
.ground and'lalto^?bf^k.S|idd^y to its 


that the increment of tension due to load, torque, 
and load and torque combined, is not nearly so 
great as those diagrams indicate. 

Expbeimbnts with Wire. Wheels. 

Fig. 4 shows a polar diagram of the tension 
on the spokes of a Budge-Whitworth detachable 
wheel fitted with a tyre sustaining a load of 
one ton. About one-quarfcer of the spokes have 
their tension relieved, but the others- experience 
nothing like the same increase, and it is dis¬ 
tributed fairly evenly aE round. 

To test the effect of combined load and torque 
the pull was applied to a dummy tyre made of. 
iron, so that its. line of action did not pass 
through the centre of the wheel. By varying the 
distance between to and the line 

losdi . ^ 

of pull the ratio could be varied at will 

yin tlm .way .riimtatog ■ all j^itorts .'of^ 
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in tho plane of the wheel. The point to which I 
would particularly call attention is the great 
advantage of a flexible rim which, as these 
results show, quite obviates the high tonsionw 
or compressions which would otherwise obtain, 
and which would prove so destructive every 
time the wheel, was jerked of£ tho ground. 

In addition to determining the effect of load 
and torque, separately and combined, we have 
subjected both wood and wire wheels to a sidc- 
pull applied at the rim or to a dummy tyro. 
Fig. 6 shows a Denison tosting-macliino adapted 
to imitate the stresses set up in rounding a sharp 
corner at very high speed or in a bad side-slip. 
The results of some of these tests will bo soon 


t 

i 

Fig. 4. 

conditions of road surface, car load, 
and horse-power engine have been 
carried out. 

Fig. 5 shows a polar diagram for 
a wheel having the same number 
of outside and inside spokes, the 
outside spokes of which transmit 
their pull to the hub and not to 
a revoluble ring. The outer dotted 
line indicates the initial tension on 
the inside spokes, the inner that 
on the outside ones. The dots 
show the effect on the tension of 
the combined load and torque. In 
this test the inner hub, hub-shell 
nipples, and rim are all tested, and 
the results der^nstrate beyond con¬ 
troversion the enormous strength of 
these wheels for forces and couples 



Fig. 6. 


in Fig. 7. In nearly every instance, the deflection 
of the wood wheel for the same pull is greater, 
and in every case the wood wheel sustained 
permanent damage at a lower pull than in the 
wire wheel. Tho same applies to tho sheet-steel 
wheels. The arrangement of the spokes in the 
Budge-Whitworth wire wheel has been the 
subject of careful design and experiment. Fig* 8 
shows the r^ults of some of these experiments* 
and makes it clear that the strength attained, 
even with precisely similar rims, hubs and spoke 
material, dej)ends greatly on the design selected. 
These test^ haye given valuable data as to the 
best desigo^ a?hd materials for the rims, spokes, 
and hub shel^.' It does not f ollbw, however, that 
%sigas'and Materials pyoted suitable for with¬ 
standing a steady fore©' are also suitable lor 
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impulsive locoes, so the various types of wheel of the wheel, in others a modorato oonstant blow 
have been investigated under impact. —e.g., 200 foot-lbs—^was applied at succeasivo 

The next slide shows the impact pendulum points on the rim elovcn-thirtioths of the whole 

ready to be released against the top of the circumference apart. Fig. 9 shows characteristic 
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The.length (d . diagijamswir*e -sheeUsteel wheels 
weighs subjeeted to iheteasihgblows et the satme pboe j 
_ton. In some tests in- '^d Sig, 10' "ihom the results of testing wood 
to the mim ^^t, and w^re whsjefe-^witb simihifr blows, the' wheel 
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being turned el even-thirtieths of the wjhv round 
after each blow. 

The question will probably suggest itself as 
to whether a motor-car wheel is ever called 
upon to stand side-thrusts and blows as great 
as those represented by the upper part of 
Figs, 7 and 9. The magnitude of the stress 
depends in every case, not entirely, but primarily, 
on the force that the ground can exert on the 
wheel. For instance, the forces that turn a oar 


The stresses set up when rounding‘corners 
without skidding have been very fully investi¬ 
gated by J. V, Pugh {Autocar, 1906, pa^es 910 
and 948). When travelling at twenty miles per 
hour round a curve 30 feet radius, the side- 
thrust on an outside wheel, at the tyre, may be 
as much as ‘times the load on the wheel when 
travelling straight. When skidding, the side- 
thrust may be considerable, not only when 
stopped by a curb-stone, but also when the 



Deflection in millimetres 
Fig. 8 {continued)* 


round a corner reside in'the ground. It is quite' 
a mistake to suppose that the driver at the 
steering-wheel really steers the car; the path 
followed may be indicated by the steerer, but 
it is diotaOecl by the ground. The most the 
driver can do is to turn the wheels into such a 
position that, if the ground permits, the forces 
developed under mi near tho wheeki: will 
alter tha direction qf the qar* to t}^, 
extent,' ^ " - : ■ , 


side-slipping wheels are arrested by a dry, 
sandy, or rough part of the road. 

If the rear wheels of a car weighing ''One* ton 
skid sideways^ at a comer, and are brpughb'te: 
rest by the outer wheel running on to a 
rough, or sloping part of the-road,‘and if 
thirds of the load is home by the 
and they at^^a aideqfays veloeity 

l^yond ti^e then, moment^ 
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about the front wheels, the retarding force is 

2 W ^ 2 ^ 2240 X 53*B 
3 * 2 3 * 04 X ’25 

= 5020 lbs. approx, on one 
wheel. 

On a smooth surface, even if dry, the ground 
would not exert so great a force on the tyre, 


Definite limits have boon arrived at for tensile 
strength, elongation, and impact resistance, above 
which all samples must bo before acccjptanco. 
The strength of the threaded end is important, 
for it is a lock-nut screwed on to this that 
keeps the wheel on the car. The strength 
of the hub ends is regularly “ proofed ” by 
screwing the hub to be tested home into a 



Fig. 9. 


but when rough and sloping, even greater forces 
can be exerted. 



L_.^. ■! ^ ^,-nr-lr, .. .i.J. i.. . t - .J 

1 2 3 4 5 0 7 3 9 10 11 12 13 14 15 


Number of Blow 


Having now shown, the superiority of wire 
wheels as shock absorbers, under load and 
torque, under side torque driving and shock 
in a direction vertical to the plane of the wheel? 
I will give a brief outline of the tests that are 
regularly carried out in the Rudge-Whitworth 
research laboratories to maintain the standard 
of excellence. It will, perhaps, be convenient to 
start with the hub where the torque is applied, 
and proceed via the Sub shell, spoke heads, 
spokeSj, nipples, and rim. to the t 3 rre. 

Inner The inner hub, which is of steel, 

is keyed on to the axle and has a series of keys 
which engage with similar slots milled inside the 
hub shell (Fig. 11). ^The material is analysed,; 



Fig. 10. 


its tensile strength, elongation, and contraction fixed lock-nut £|»nd applying, a very considerable 
determined; and, as its main duty is to resist torque graded .to suit the size of the hub, 
torque, test pieces are and well up to the maximum ever likely to 
daloafi^ in a vice and struck by an impact be applied. 

peodulum. BheUk,^rh.om are drawn from sheet 

aM the diffmn^.between the arc traversed steel, and some types iu one piiece. About 

fourteen drawing operations, each followed by, 
careful annealit]^, are required. Quite apart 
from the stresSj^ Ae hub is^^subjeot to in 
this mode of m^ufacture itself exacts , a reiy 
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spGoiiil (quality of stool, and when it is remem- represents the energy per sq^uaxe inch r 6 < 3 [idred 
bored that a moderately-high elastic limit is to break a test piece 1 inch by 1 inch. The 

requii'od in the finished shell to resist the burst- corresponding triangles, etc., on the left, refer 

ing stresses and the pull of the spokes, and that to the steel after annealing, 
high elastic limit moans greater internal stress The rectangular areas, marked (7, P, and F 
and the formation of more brittle amorphous are calculated from the results of analysis, using 



Fig. 11. 


constituent during a given draw, it will be 
understood why the problem of successful manu¬ 
facture was only solved after a long series of 
experiments on different steels, followed by 
the very closest supervision to maintain the 
uniformity of the steels selected. 

Every consignment is analysed and tested for 
tensile strength, yield point, elongation, con¬ 
traction, and resistance to impact, not only as 
received, but after heating under conditions 
as to time and temperature similar to those 
obtaining during an annealing operation. 

Every consignment is also microscopically 
examined for flaws, manganese sulphide, size of 
crystal grains, form of carbide, etc. As would 
be expected, the behaviour in the drawing press 
is closely related to the elongation and contrac¬ 
tion. Much depends also on the distribution of 
the pearlite and granules of cementite. One with 
a core rich in pearlite, but with decarbonised 
surfaces, may give much the same analysis as a 
steel with granules of cementite uniformly dis¬ 
tributed throughout the ferrite, but the results 
in the press are very different. All reports on 
steels are typed on squared paper, and include 
a diagram (Fig. 12) embodying, as far as 
possible, all the experimental results that afleot 
the mechanical properties. For instance, A C 


the formulae suggested by Campbell {Jouryval of 
the, Iron and Steel Institute^ 1904, No. 2, page 21), 
modified to suit this class of steel. The area C 
represents the part of the tensile strength contri¬ 
buted by the carbon (or more accurately by the 
carbides and their distribution), and that marked 



represents the tensile strength and A Y the yield’ 
point in pounds per square inch of a sample of 
motor hub-shell steel, A B its breaking elonga¬ 
tion, and‘.4 F its contraction per cent. The area, 
A B G, represents in diagrammatic form the 
energy required to break pne^ Square inch of the 
steel by tension. Likewise, the area A B M F 
represents the ddotility of the steel. is 

obtained by dividing the erled^y in mch potmd^ 
per equate inch absorbed hi br4kflig by impaht^’^ 
by half the breaking* elongation, mp 


Fig. 12. 

P the part due to phosphorus. In this instance 
the manganese was not present in sufficient 
quantity to add to the tensile strength. The area 
marked -F represents the tensile strength due 
to ferrite alone in this class of steel, and .. 

rectangle, which is the difference between 
observed and'calculated 
•^ts the' person'of"tiie'tensile 
' by the'heatvtreatiuent ^ 
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Not only the hub shell, but also the spoke 
ring and the ’withdrawal ring that go to complete 
the outer hub are analysed, tested, and micro¬ 
scopically examined in a precisely similar way. 
To, check the correctness of. the dimensions 
chosen for the hub shell, the finished shell was 
tested under torque, as already described, and 
under spoke tension — (1) by inserting spokes 
and pulling them in a Denison machine, and 
(2) by building up into a wheel and steadily 
increasing the tension (which was measured as 
described below) until permanent deformaii^ii. 


occurred. 

To ascertain the resistance of hub shells to 
impact, wheels built up with experimental shells 
are tested "wnth the impact pendulum. To check 
the care with which the annealing is done, tensile 
tests and analyses are made on pieces cut from 
the finished shells to see that the carbon is not 
“burnt off,” and that the elastic limit is not 
lowered. 

Spokes .—^Though the great care exercised in 
choosing and maintaining the quality of. hub- 
shell steel is necessary, still greater is that neces¬ 
sary in the choice and maintenance of suitable 
material, structure, dimensions, and design for 
the spokes. This is required because of the 
variation of tension to which they are subjected^ 
An alternating tension test is used to subject 
them to variations like those experienced by a 
spoke in a wheel. In addition to this, all consign¬ 
ments of spokes are tested for tensile strength, 
elongation, and contraction, near the head and 
bn the swaged part, and a longitudinal median 
section is examined microscopically to see if the 
pearlite grains have the dimensions that have 
been found most suitable. The next slide 
shows micro-photographs of longitudinal median 
' sections of a motor ^ spoke which did good 
service in the Isle of Man Tourist Trophy Races, 
and of a bad motor spoke which broke in use. 
The" microscope also detects undue internal 
strains set up iduring heading. Occasional 
’ analyses are made. 

■ ; To check the accuracy of the initial tension on 
the spok^, wheels are .taken at random from the 
; stores and the tension on each spoke is measured, 
do. this two sppfces^ one outside and one 


are fitted into, a hub, nipples screwed on, 
r.: * , a applied to, the nipples in the Denison 
toting oFthe notes emitted 

spokes when twanged 
’Ii.whistles and .tuning- 
La. scale, _ of • tensions is 

i#. eaeli eorr^ponds to, a, 

Tie - spokes in*’ 




the wheels are then twanged, and their pitclx— 
and therefore tension — ascertained by those 
whistles. The spoking machine now used in 
building these wheels goes lar to ensuvt^ 
uniformity of tension. 

The microscope has proved useful iii control¬ 
ling the spoke threads. The threads on Rudgo- 
Whitworth motor (and cycle) spokes arc not cut 
in, but rolled,out of the metal. In this way the 
diameter and strength obtained at the base of 
the thread is greater, for the , rolling process 
jumps up tho^ metal, strengthening it by the cold 
working it gets* With tho miorosooi‘)e the aettxal 
displacement of the metal can bo acciiratc^ly 
followed by observing the positions taken up by 
the pearlite grains, and tho degree of cold working 
at various parts of the thread can be gauged, 
lines of weakness can bo doteotod at once, as 
also imperfection in the outline. 

. The material from which the 

nipples are made has to be of high tensile 
strength. Consignments are tested for tensile 
strength, elongation, and contraction. They are 
also analysed and occasionally tested with the 
impact tester. Of course, nipples and all other 
parts of these wire wheels have their essential 
dimensions gauged by a large staif of export 
viewers, but as this work—though scientific in 
so far as “ science is inoasureraont is really 
outside the work of the laboratory, it is omitted 
from the present account. 

Rims .—^The stresses to which rims arc subject 
are complex. As already pointed out, load bonds 
the rim, flattening it whore the load is borne. 
This varying flexure will spread to the rim bead, 
making it bend and unbend to a slight degree. 
Another and more important cause of the bead 
bending is due to the tendency of the cover 
to pull away. This is proportional to the air 
pressure and the radius of the air tube section. 
For a tyre pumped up to 90 lbs. per square inch, 
and with an inner tube 4 inches in diameter, the 
force on 1 inch of the bead and perpendicular to it 
will be 180 lbs. This force will vary in magnitude, 
being greater near the ground and when rounding 
a, corner, and will call into play transverse 
strains. 

In testing rims, therefore# a section one .inch 
wide is taken and tested by applying a , pull to 
hooks made to imitate the bead of a motor tyre# 
and the .elastic limit and yield point recorded. 
The tensile strength, elongation, and contraction 
are determiried pf pieces out transversely as well 
as lengtbwik^ nd the rim^ are occasionally 
analysed,, tef^ Ipr resistance to impact and 
microsoopicsMyJ'‘^^i|^ ■ ... ■ 
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—Although tyres are somewhat outside 
the limits indicated by the title, the influence of 
the wheel on the tyre is too close to omit reference 
to them. One characteristic feature of wire 
wheels that contributes to reducing the t 5 rre 
depreciation, viz., power of absorbing shock, has 
already been mentioned. There are others. The 
rise of temperature of tyres after a quick run is 
familiar to all. The hand cannot be held on the 
treads, cold water is converted into clouds of 
steam, and actual measurements on racing oar 
tyres {Automohilia, August, 1908) show that at 
135 kilometres per hour the temperature reached 
by the cover and air tube were respectively 
132® C, and 96° C. This is in part due to friction 
between the ground and the tyre tread just as 
ii is leaving and retouching the ground owing 
to the inequalities of the road surface, etc., in 



Fio. 13. 


one fourteen-hundredth the conductivity of 
steel) insulates the rim of the wood wheel just 
where cooling is most needed. Bearing in mind 
that the cost of rubber tyres is something like 
23 per cent, of that of the raw material used 
in a 14 horse-power live-axle motor-car, the 
urgent need for something to niitigate the cost 
of their upkeep can readily be grasped. 

The cost of tyres, including one spare, for such 
a car varies, of course, but taking it at £40 per 
set of five, their cost is about 13 per cent, of the 
finished car. Budge-Whitworth wire wheels for 
such a car would cost (not including inner hubs) 
about £17 105., 5-8 per cent., and, needless to 
say, the depreciation due to use is far less on 
this 5*8 per cent, than on the 13 per cent, due 
to the tyres. Unfortimately, I have no figures 
comparing the wear of tjrres on Budge-Whit¬ 
worth wire wheels with the wear on other wheels, 
but the impression that wire wheels really do 
save the tyres is steadily gaining ground among 
motorists. 

Bomb Other Moderist Wheels. 

The defects and cost of tyres have led to a 
quickening of interest in spring wheels, and 
many attempts have been made to obtain 
sujB&cient resilience by employing springs in 
place of air enclosed in rubber. 

In 1906 a spring-wheel contest was held in 
France. There were thirteen entries, two cars 
forfeited, and one was put hors de coynhat by an 
accident while landing at Boulogne, Of the ten 


part to friction in the canvas or fabric, and in 
part (and probably in greater part) to the fact 
that when the stress in rubber is considerable, 
and its temperature is a few degrees above 8° C., 
both extension and compression cause rise of 
temperature (Todhunter and Pearson’s “ History 
of Elasticity,” v61. ii., part 1, page 477). As the 
temperature of the tyre rises, the tensile strength 
of the rubber diminishes, and the torgy stored, 
in the rubber and not returned on leaving the 
ground increases rapidly. This not only leads 
to further rise in temperature, but to further 
softening, i theater elastic hysteresis, and to 
increased'resi^anoe to the forward motion of, 
the forBR'Whteels, ®hisis easily seen from Fig. 13. 
Fronx ni^astolnente made by the Palmer Tyre 


that started, six depended for their resilience 
upon the application of rubber, and four used 
metal springs only. The only three that finished 
the 1,300 miles were of the rubber type; the 
metallic springs broke down early. 

The chief defect in spring wheels, and one 
that is inherent in the system, is the considerable 
mass of steel that is required to give the 
necessary resilience. This is consequent on the 
numerical value of the elasticity of steel and 
the high factor of safety necessary 'und.er 
alternating stress. 

The greatest amount of energy that can, 
without permanent set, be absorb^ by a spiral 
spring of solid wire weighing 1 lb. is about 
50 foot-lbs. This figure can be douWed by 


Company, the.io^::foRi0!ae.tyre :m‘ay be as high 
as one-half horse-power. The bearing.of this on 
the oonstr action otivheeis is idxat the. steel rim, 
which ecmducts'much of the* heat ^way# 
the case-'of; m wim #leel, aW.ee to • leave' 4ts 


employing a hoHow ^iral tube with tmn warn 

■A^ straight" steei^weighing. 

absorb/ 

on the.Foad^ 

may imuch msmy 
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square of the velocity, it is obvious that for 
high speeds enclosed air, which will take up a 
practically unlimited amount of energy, is much 
more suitable than springs. 

In the Reid-Reikie spring wheel there are 
sixty-four spiral springs, each weighing 3 lbs., or 
nearly 200 lbs. for springs only in each wheel, 
and each spring has a free radial movement of 
only about one-quarter inch. 

An improved spring wheel capable of trans¬ 
mitting drive to the outer rim was invented by 
the Hon. R. C. Parsons, and many other types 
are to be found in the publications of the 
Patent Offices, 


have spokes made of flat steel-plates bolted to 
flanges on the rim. Usually the spokes arc on 
two cones intersecting betwoon the rim and 
the hub. 

The Sankey wheel for motor-cars is made of 
sheet steel and looks much like an artillery 
wheel. By means of a number of stamping 
and drawing processes, a plain disc of steel is 
moulded into the shape of a half wheel. 
These halves, welded together by oxy-acety- 
lene, form a light wheel which, as shown by 
the diagrams of tests exhibited, possesses con¬ 
siderable strength. 

Fig. 14 shows a line-drawing of hydrauli<j 


6" rBAVtL Of BAM 


WILDLESS STEEL RIMC 



CHAIN fOR 

betubninc rams 


■'^^'‘17 TEMPORARV if 

; /n -]-CLAMPING PI ATE 
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Fig. 14, 


Railway waggon wheels are now usually made 
of steel. The flanged tyre is rolled from a 
punched bfllet and shrunk on to the wheel. 
This is usually of; cast steel, and is forced on a 
forjged steel axle. 

The next slide shows two types of steel wheel 
made by the Shrewsbury and Challiner Tyre 
Company, These are, built up by welding H and 
T' section ^der-steel spokes to steel flanges at 
the centre and ste^ rims by means of the oxy- - 
acetylene blbw-pipe. Whon T section steel is 
for ^ they are arranged on two 

gies inters^feg at the rim. The wheels used 
the. London On^bus Company’s motor 


?|lEactidn eixgin^ 



rams used fbi: building wood wheels, A wheel- 
setter, built much on these lines, is used at the 
Royal Woolwich Arsenal, where the practice is 
to heat the iron tyre, but not to red heat. 
The degree of compression produced by the 
contraction of the tyre depends on the 
yield-point of the metal, and this is very 
low* in re.’l-hot iron; consequently, after 
putting on the hot tyres, the rimsi are used 
to compress both tyre and wheel, the final 
tightening being performed by the contraction 
of the rim. 

. I will now ootfolude by showing on the screen 
a number of photographs illustrating the appli¬ 
ances used at the Budge-Whitworth works for 
making and testing'their wire wheels. 
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DISCUSSION. 

Tho Chairman said it would be agreed that the 
paper was a very iaterestiog one, and bad covered 
a great deal of ground. The references to the 
ancient history of the wheel had been particularly 
interesting. It was Just as well that Mr. Heathcote 
was not a consulting engineer to Pharaoh; if he 
had been, the Israelites would have had a bad 
time. He was sorry the paper did not deal with 
the manufacture of locomotive wheels, as it was 
a most beautiful industry: the way in which the 
spokes were welded together was quite a work of art. 
Many of those wheels were now cast in steel, so 
that what was to him a very beautiful manufacture 
was now passing away. The wire ’wheels were a 
beautiful piece of work, but he did not think the 
author had quite made out his case with regard 
to the strength of them against side shocks, as 
compared with wooden wheels. The wheel was 
designed in a dished form, i.e., the outer spokes 
were attached to the hubs, which were further 
away from the rim of the wheel than the inner 
spokes, and in that way there was a better angle of 
tension. But if such a wheel got into a tramway 
or othev rut, the force was exerted outwards 
as well as inwards, and the wheel was not so 
strong to resist a shock of that sort as it would 
be if the wheel came up against the kerb¬ 
stone. But in a wooden wheel the spokes were 
as strong one way as the other, so that he 
thought the wooden wheel had scarcely had 
a fair chance at Mr. Heathcote’s hands. He (the 
speaker) did not think wooden - wheels were 
dished to increase strength. One saw waggons 
with their wheels dished and the axles bent, 
which was an ingenious contrivance to ensure 
the wheel always pressing against the inner 
collar on the axle. In that way the backward and 
forward movement of the wheels on the axles, 
which was sometimes heard in a cart, was got rid 
of. The tensile tests on the spokes of the wheel 
mentioned by the author were evidently carried 
out while the wheel was in motion; consequently 
the apparatus for testing must be in motion too. 
He would be glad to hear how that was done when 
Mr. Heathcote replied. Wire wheels were very 
pretty, but if they went wrong in a country place 
where there were no Budge-Whitworth shops, 
there would be delay and difficulty in getting them 
put right; whereas in most places there was a 
wheelwright who could repair a wooden wheel. 
He would be glad to bear what was the weight of 
the wire wheels compared with that of the ordinary 
wooden wheels, and also those manufactured by 
Messrs. Sankey, which were now being largely 
used, especially for oars going abroad, in conse¬ 
quence of wooden wheels not standing high 
temperatures. 

. Mr, H, M. Wya^t reminded members that when 
he recently read a paper before the Sooietpr, he 
touched on the subject of wheels. It we^ a, vei^y 
important' matter in ooimection with tHe h^vi^i 
kinds of' anoW ‘transport, and'; 


countries where the motor-car for transport was 
only developing. The wheels of cars running 
in this country were not usually of sufficient 
diameter to meet the requirements of the potential 
user in less developed districts. The wheel 
should not be dependent on complicated oon- 
trivanoes which required the constant presence of 
an expert. The question was still further com¬ 
plicated by the fact that the increase in the size of 
the wheel meant an increase in the size of the solid 
rubber tyre to go on the wheel; and if the user had 
to pay more for the tyre, he was less likely to take 
what the manufacturer ofiered him. He would be 
glad to know what was the cost of these wheels 
compared with that of other wheels which served 
a similar purpose; for instance, the cost of the 
wheels for a Daimler omnibus compared with 
the Sankey, or the Shre’wsbury, or the Ohalliner. 

In regard to weight, he did not know that Mr. 
Heathcote could show figures which proved the 
superiority of the wire wheel over all others in this 
particular. It seemed that a very heavy expense 
in connection with wire wheels was the cleaning. 

To clean 500 pairs of wire wheels would be a much 
greater task than cleaning a similar number of 
sets of pressed or cast-steel wheels. He could see 
the advantage of the wire wheel for certain types 
of work, but was there any limit ? If so, he would be 
glad to know where it lay. In the wheels exhibited, 
the length of the hub was greater compared with the 
diameter of the wheel, and if the same kind of wheel 
were designed for a tractor or other large vehicle, re¬ 
quiring five feet across, the length of the hub would 
be so great that it would afiect the total overall 
width of the vehicle so much as to make it, pos¬ 
sibly, unsuitable for use. The side-strains in those 
big wheels would have to be met, and he could see 
no way of doing that, except by lengthening the 
hub. The cross-strain, from skidding, etc., would 
also have to be met, and the ideal way of meeting 
that would be by spokes projecting horizontally, 
inwards and outwards from the rim of'the wheel, 
parallel to the axle, and there would have to be 
discs to support the outer ends of the' spokes of the 
size of the wheel itself. So one could eliminate 
spokes altogether, and get a disc wheel. It was 
partly for that reason he-thought there must be 
some limit to the weight that could be borne by 
, wire wheels. 

Mr. E. G*. Beaumont remarked that the reader 
of the paper said that the life of tyres on the 
wire wheels was longer than that of the wooden 
one ; and the suggestion seemed to be that 'this 
was partly due to the fact that they were spring 
or resilient wheels. That was a view which he 
(the speaker) scarcely shared, and he would be^ 
glad to know whether it was due to the greai©r « 
resiliency of the wheels, or to their incre^^^^;: 
lightness. ’ The weights given (for four 
were, he believed^* 149lbs., 'and 
’Mtely; -Thai alone 

J., . . f/:.: ■ ^ ' / 
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number of spokes was less, there had been con¬ 
siderable difficulty when fractures occurred at the 
junctions of the spokes with the rims; and it had 
only been by much strengthening of the junctions, 
or by adopting more spokes,or spokes of a form which 
had more than one junction with the rim, that the 
wheels had been made to stand. In the early days of 
the Michelin tyre that was a difficulty, and it was 
interesting, as the blows which led to the fracture 
were delivered through the pneumatic tyre, which 
one would look upon as the weaker part of the 
wheel. With regard to the author’s statement 
that it was possible for a force of 5,000 lbs. to be 
delivered to the wheel from the road, that was 
to him a surprising figure, because the limit of 
effort would be set by the adhesion of the tyre 
on the road, and that was always considerably 
less than unity. The temperature rise in the 
wheels of recent oars was interesting. There 
was only a small figure of horse-power loss as 
the result given by the Palmer Tyre Company; 
one-half horse-power loss was mentioned. He (the 
speaker) had made similar calculations of tem¬ 
perature rise in different cases, and had found that 
loss 5 per cent, of the power in some oases. He 
asked whether the author had figures of that 
nature, or whether he had made similar calcula¬ 
tions. The difficulty of cleaning the wheels had 
been mentioned, also the destruction of the wheel 
by corrosion. The latter he did not regard as of 
much consequence, as it could be dealt with, but 
the cleaning did seem to be a difficulty. With 
regard to the dished agricultural waggon wheel, 
there was an example where the axle was not only 
inclined downwards so as to ensure that the wheel 
should hug the inner side of the axle, hut also was 
forwardly inclined for the same reason, so that 
even when there had been wear, it still had no 
tendency to drift away in the direction in which it 
would run off the axle. 

Hr. JoH3sr Pugh said the lecture had been a very 
interesting one, especially in its historical treat- 


turbines varied from 15,000 to 60,000 feet per 
minute ; whereas in racing motor-cars the highest 
recorded piston speed was about 4,000 feet per 
minute. With regard to the weak and the 
strong side of the dished wheel, the wheels his 
(the speaker’s) firm were marketing were stronger 
from their weak side than the wooden wheels 
which were fitted to motor-cars, always taking 
properly comparable oases. He had never seen 
a wheel which had been broken in use by impact 
from the inside, perhaps for the reason that 
kerbstones did not run down the centre 
of roads, and that a violent skid could 
scarcely terminate with the contact of the 
kerb with the inside of the wheel. Even if it 
did, the tendency would bo for the wheel to 
lift up and get over the obstacle. Ho did not con¬ 
demn wooden wheels; they were beautiful things, 
and had been developed through the centuries, 
and he admitted they were much easier to clean 
than wire wheels. If Mr. Heathcoto had not got 
figures dealing with the weights, lie would be 
very glad to supply them for the information 
of the Society. 

Mr. Heathcoxk, in reply, said he had not 
measured the tension on the wheel when running. 
The diagram he exhibited showing the zig-zags was a 
hypothetical one. They were simply cosine curves. 
It was easy to repair a detachable wheel if the 
spokes broke, much easier than repairing a wooden 
one. Tbe rider carried one or two spare spokes, 
which were easily fitted. Boadsido repairs were, 
however, unnecessary if, as was usually the case, 
the oar carried a spare wheel which could be fitted 
in a few seconds. Where weights had been com¬ 
pared, tbe advantage was found to be with the 
wire wheels, and they were also stronger., He 
did not claim that their wheel was the lightest 
on the market. With regard to cleaning, the 
wheels had been designed to stand cleaning with 
a hose, as the bearings excluded water. He did 
not see any reason why the load to be sustained 


men^ And he was very glad the paper took 
a bfoadser view than the particular trade which 
Hr* Hoathoote was interested in. Wheels were 
^ 4he most fundamental example of what mankind 
done, ^ In Hature there was nothing of that 
iind 'for Idoomotion; the invention of wheels 
' > entirely man^s work. Ordinary modes of 
„ j^somotion were jerk;^; even the motion of the 
,j .il^se was so jerky that riding it was recommended 
,, for oases of torpid liver. Where the animal had 
more legs, as the centipede, though the average 
moMon more regular, it was yet 

series of jerkings forward. The time. 
vV :^,deit neewary for the lecturer to confine 
g‘‘h|sreshape,to,wheels,^ touched the ground; 

'PtWr spheres of human activity, 
l^.;beeq^.myked. by a, departure from 
rotation 


should be limited; the case he quoted in which 
eighty-six people were on a motor omnibus was a 
very good test. He did not think that lorry or 
omnibus hubs projected outside tbe wheel. The 
rim on heavy vehicles had to be very wide. 
Some of the wheels for heavy loads were built 
with double egg-cup hub, with a cylindrical 
part in the middle, and two cones, one at each 
end. Some of the spokes went from each side 
of the hub to both sides of the rim. They 
had been shown to be adequate for loads 
far outside ordinary commercial i‘equirements. 
Motor-car wire wheels were used on vehicles up 
to 96 horse-power. He was much interested in 
the Chairman’s remarks about locomotive wheels, 
and in Mr. Beaunmnfc’s remarks. As to whether 
he would attribute the extra life of tyres to the 
extra resiljbncy or to the smaller weight, he thought 
tixe lengthened bit was due to several causes, 
In which, resliian^ share, and 

decrease in \ accounted for very mncH. 
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The temperature rise .would be less in a 
wire wheel than in a wooden one. With 
regard to the case in which the stress was 
5,000 lbs,, the car in that instance weighed a ton, 
and Mr. Worby Beaumont mentioned a case in one 
of his writings which worked out at 7,600 lbs. for 
the side-thrust under similar conditions. But so 
great a side-thrust was not likely to arise unless 
the road was uneven and sloping. With regard to 
the loss of power due to tyres, he had no figures 
of his own. 

A vote of thanks was accorded the lecturer on 
the proposition of the Chairman. 


HOME INDUSTRIES. 

Warnings of Agricultural Labourers .—The fifth 
of a series of reports relating to the earnings and 
hours of labour of workpeople in all trades in the 
United Kingdom is now available. The present 
’ report is the third which has been published by the 
Board of Trade on the wages, earnings, and con¬ 
ditions of employment of agricultural labourers in 
the United Kingdom, the first having related to 
the year 1898 and the second to 1902. The average 
earnings in 1907 of the predominant class of 
agricultural labourers, when compared with the 
average earnings in 1898, show a rise of 5 per cent, 
in England, and of 8 per cent, in Scotland, but as 
compared with the earnings at the date of the 
second inquiry (1902) the averages of 1907 show 
little change. There are considerable difierences in 
the rate of wages, not only in the four countries 
but in different counties of each country. The 
average total earnings in the year in England is 
£47 16.9., in Wales £46 16s., in Scotland £50 19s., 
in Ireland only £29 4$. The county in England 
.with the highest average earnings was Durham, 
wi^ 22s. a week, and the lowest Oxfordshire, with 
16£ 4d. The county in Wales with the highest 
average earnings was Glamorganshire, with 19s. 3d.j 
and the lowest Cardiganshire, with 16s. 6d, In 
Scotland, Dumbarton had the highest average 
(21s. 7d.), and Caithness the lowest (14s. 6d,). In 
Ireland the highest average earnings were 14s. a 
week in Antrim, and the lowest 9s. 8d, in Ros¬ 
common. . These earnings are those of adult male 
farm, servants regularly employed, the earnings of 
lads, women, and girls having been excluded, and 
also those of men temporarily engaged at the 
, brisy seasons of the year. In comparing these 
earnings with those of labourers in industrial 
towns, it must be remembered that the rent of 
cottages is much lower in country villages than 
in towns. The village labourer has also better 
op^rtunities for growing vegetables, or of obtain¬ 
ing them at low prices, than the nrban workman. 
The. holidays allowed without loss of pay to lagri- 
oultural labourers are few. In England and Wa^ 
theonly days generally recognisedholidaf^ a^co 
Christmas^ Day and Got>d* Wday*, though 
-caseS’ nceasipntd ■ ^ra 


allowance in Scotland is, in the majority of oases, 
from two to eight days, five or six being the most 
usual number. In Ireland there is more variation, 
no holiday being recognised on some farms, while 
on others as many as ten days are often observed. 

The JLours of Shop Assistan ts .—There is general 
agreement that legislation is necessary for the 
better regulation of shop labour; the difldculty is 
how to bring it about. Seven years ago an Act 
was passed which it was hoped would improve the 
position of the shop assistant, but in fact it has 
been little better than a dead letter. The hours 
of shop assistants are much too long—there can be 
no difference of opinion as to that; and the obvious 
course would seem to be the compulsory closing 
.of shops. But there are serious difficulties in the 
way of this drastic procedure, and the Government 
do not propose to take it. Instead, they limit the 
working hours of the week to sixty, exclusive of 
meal times, plus a certain amount of overtime 
under some system of factory legislation, and 
Sunday trading is to be rigidly limited to those 
trades where it is absolutely necessary. The Bill 
will require a good deal of amendment in Com¬ 
mittee, but with the goodwiE of the whole House 
it may be hoped that it will end in an Act which 
will be of some service to those on whose behalf 
it has been framed. Experience, however, warns 
against great confidence as to its working. It 
often happens that an Act of Parliament is either 
inoperative or works in a way contrary to the 
intention of its framers. It is not easy for Parlia¬ 
ment to prevent excessive hours of labour in shops 
when, as will happen in many cases, employers and 
employed are agreed in desiring to evade the Act. 
Thus one provision of the present Bill provides 
that a father and one son may keep their shop 
open as long as they please, but a second son 
employed ranks as a shop assistant, and has his 
hours limited. That differentiation will hardly, 
work in practice. Again, Jewish traders who have 
observed the Jewish Sabbath are to be permitted 
to keep open on Sundays to serve only Jewish 
customers. But how is the Christian who chooses 
to trade with them to be identifiied? Some oi 
these puzzles will, no doubt, be solved before the 
Bill becomes law, and it is probably safe to say 
that a certain measure of good may be expected 
from the Act, but the working of the Bight Hours 
(Mines) Act warrants scepticism as to the realisa¬ 
tion of present hopes. 

The Cotton Trade uMh Greater The 

statistical tables recently published relating to 
■ Britisb'self-goverhing Dominions, Crovte Colonies, 
^"Pesse^ons,'and Protectorates, give some interest-, 
r-"filgures relating to' the trade in tyottonr 
^vb^weeiiTthe United> Kingdom and Great^ L 
a tifade vsaiued at M801 
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the average increase in the ten years np to 1909 
being £2,400,000. Of cotton waste we send to the 
colonies nine times as much as foreign countries; 
of yarn, twist, and thread nearly eight times; of 
piece goods over twelve times; of miscellaneous 
goods two and a half times; and of unclassified 
goods nearly two and a half times. Britain sends 
to the colonies nearly thirty-nine times as much 
plain piece goods as foreign countries do, but only 
seven times as much dyed and printed piece goods. 
British predominance is greatest in the Bast 
Indies, the African possessions (outside South 
Africa), Australia, New Zealand, and Newfound¬ 
land. It is less in South Africa and the West 
Indies, where the total trade is small, and least of 
all in Canada, where the United States are such 
formidable competitors. 


Painters^ Materials ,—The painting trade has to 
reckon just now with almost unexampled dearness 
in some of the principal materials it requires. For 
example, the present price of turpentine is about 
74s. per owt,, as compared with 265. Qd. per owt, 
touched in 1909. In 1905 the price reached 635.6d., 
but since then there has been nothing approaching 
the present price.' The higher price is mainly 
due to a falling-off in the output. The principal 
supplies come from the United States, Russia, and 
France, but mostly from the United States, which 
send us at least 75 per cent, of the total imports. 
Russian turpentine, which is much cheaper than 
American, is beginning to find more favour with 
consumers owing to the more scientific methods 
now being applied to its production. Linseed oil 
again is quoted at about £47 per ton, which is the 
highest price touched within living memory. This, 
too, has been brought about by shortage in the 
supply. The linseed crops both iu the United States 
And the Argentine—the two chief sources of supply 
—have partially failed, and the consumption has 
until recently tended to increase. The original 
estimates of the surplus of linseed from the Argentine 
this year were in the neighbourhood of 900,000 tons, 
but they have gradually shrunk until the generally 
accepted figure is now not more than 400,000 tons. 
The United States are the largest consumers of 
linseed oil, but t^eir own crop of linseed this year is 
much below the average, and a considerable portion 
• of the supplies of Plate seed which would other- 
”wise come to Europe are being diverted to America. 

Indian crop is reported to be very good, but it 
v^iii not, by a long way, make np for the deficiency 
in the American crop. Substitutes are being used 
' by consumers, but even here they are hampered by 


MUh RiZif.!—The importance from thi 
natiq^ j^t of view of good milk,. and plenty o: 

' deficiencies in the presen 

conveyed froih the cow t< 
very desirable tl^at th< 
’’^iArliament, fbr whici 
^onsifele,' shall beconn 
i: ddhe'in recent years tc 



improve the conditions under which milk roachos 
the public, but wo are still far bohind many 
Continental countries in this respect. If the 
Government Bill is passed, no farmer will be 
allowed to sell milk until the sanitary arrangements 
of the farm and the healthiness of the cattle havo 
been certified. Where these are good, a permit 
will be given for milk to leave the farm. If the 
public can be persuaded that milk comes from 
sanitary and veterinary-iiispoctod farms, much of 
the present distrust should disappear, with the 
result that the consumption of milk will bo largely 
increised. 

Flax Production, — Anidom to maintain the 
present high prices ruling for fiax, Russian oiiUi- 
vators are being advised that their interests will be 
best served if the area pxit under cultivation for 
the new crop does not show an increase of more 
than 20 per cent, as compared with the old one, 
the theory being that high flax prices will bo 
maintained if Russian growers do not increase the 
area under cultivation beyond the porcentago 
named. The need for encouraging the cultivation 
of flax in all countries where conditions are favour¬ 
able is being made evident, and the Union of 
European Flax-Spinners has, during the past year, 
obtained samples of flax from Japan, Oatiada, 
Mexico, and several of the South American States, 
the retting operations being carried out under 
proper supervision in Belgium, France, and 
Holland. The results are said to be very satis¬ 
factory, and to indicate clearly that much may bo 
done if cultivators in those countries only receive 
expert assistauGO in the best methods of retting 
and general treatment of the fibre for export. At 
present tbree-fourths of the world’s supply comes 
from Russia, but the quality of the fibre is inferior, 
The extent of flax cultivation in Ireland is still 
considerable, but the acreage has been gradually 
diminishing during late years. 

Canal ^c/iewws.—The Mid-Scotland Ship Canal 
National Association have decided in favour of a 
sea-level canal, 29 miles in length, between Yoker 
on the Clyde and Grangemouth on the ITorth, 
Other proposals have been favoured in the past. 
One scheme would havo deepened and widened the 
present Forth-and-Clyde barge canal, either with 
locks, as at present, or with huge hydraulic lifts 
at the ends of the present summit level, which is 
150 feet above the pea. Another proposal was known 
as the Loch Lomond scheme. Looh Lomond is only 
22 feet above mean sea-level, and was to be oon- 
. nected ty a short canal, on the one side with Loch 
Long, and on .the other with the Forth. From 
the Forth to Loch Long would bo 64 miles, and 
another 15 miles would bring a ship to the Firth 
of Clyde. Only two looks would have been required, 
but there wquid have had to be two very deep outs 
at the outlets from Looh Lomond, Alternative 
^ cuts from toph Jjomonp to the Clyde were also 
suggested, i. ftrong argument in favour of the 
Loch Lomcnil 'B^eme was the possibility M 
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cabablishiug a shipbuilding and repairing depot 
on Looh Lomond, well out of the range of an 
enemy’s guns. The direct route now favoured has 
been proposed before, bub as a locked canal with 
twelve locks and a maximum height above sea-level 
of about 90 feet. 

JSingUsh and Americayi Why is it that 

English cotton-spinners can make a more even 
yarn than their American competitors ? The 
Americans have as good machinery as the English; 
in some of the American mills the machinery is 
the same make—then why the inferiority? The 
question is put by the Textile World Becord, which, 
gives as the answer the quality of the labour 
employed. American spinners “ do not, or cannot, 
get the *help’ to give the same attention to the 
details, of the work that they do in England.” 
Putting aside Lancashire’s climatic advantage, 
which might perhaps be overcome by artificial 
means, the writer gives a list of details, neglect 
of which by American operators is said to be the 
cause of inferiority in yarn. But this only means 
vigilant management, and management is highly 
specialised in the United States. Perhaps the 
explanation is to be found, at any rate in part, 
in the fact that in America the keynote of the 
trade is production, whereas in English mills, 
though output is vital, there is less readiness to 
make some sacrifice of quality to ensure it. 


CORRESPONDENCE* 

ART EDUCATION IN THE JEWELRY, 
GOLDSMITHING, AND ALLIED 
TRADES. 

In the discussion following Mr. George Heming’s 
paper, Mr. Henry Wilson, in reply to Dr. Garnett’s 
question as to how far machinery might be applied 
to artistic crafts, argued that not only could the 
spinning of metal be legitimately used in the 
silver trade, but that “ spinning artists ” might be 


considered analogous to the potter than the metal- 
stamper to the smith. 

. Besides the sentiment which attaches to wrought 
work, there is substance and durability. It is 
impossible that the antique silver, which is now so 
much prized, would have survived had the metal 
been spun upon the lathe. It was fashioned by 
consummate craftsmen, whose subtle fingers had 
indeed demonstrated that veritably “by hammer 
and hand all arts doe stand,” Mr. Wilson said: 
“ It was the man behind the machine who always 
had to be considered.” Alas 1 there is much more 
in that than appears on the surface. It is the one 
man on whom all others are to be dependent; upon 
whom they are to rely for their daily bread, which 
they may earn by mechanically and monotonously 
producing replicas of his work. Shall we develop 
the divinity of man in this way; shall we make 
the daily work “more than a mere struggle for onr 
daily bread ” ? Brought into daily touon with the 
trade as editor of a trade journal, and with the 
young as technical instructor, I see too much of 
the demoralising effects of strictly commercial 
production and the domination of the many by 
the man behind the —1 was going to write Maxim 
gun—machine. 

Every object made by means of the stake and 
raising hammer has behind it the most subtle of 
all machines imposing his individuality, and 
frequently consummate insight and ability, upon 
the object he is fashioning. On the other hand, the 
spinner is a conscious machine, merely pressing 
his material on to a pattern, and, like the stamper, 
automatically producing another’s design upon 
another’s model. 

Mr. Wilson cannot realise how craftsmen—both 
masters and men—who have been injured and dis¬ 
heartened by this machine, have suffered, and how 
hopeless it seems to- those of us who are anxious 
for the good of our craft, when we hear our 
champion as apologist for that curse of the modern 
smith—the spinning lathe. 

W. Augustus Stxwxbd. 

Central School of Arts 
and Crafts, W.C. 


encouraged 1 

The meeting was held to discuss art education 
in the jewelry, goldsmithing, and allied trades, 
and at the commencement of his remarks Mr. 
Hemingsaid, “the demon of the machine pulled 
us down.” Now the spinning-lathe is one of the 
claws of this disintegrating monster. It was, in 
conjunction with the decay of the apprenticeship 
system, one of the main reasons for the establish¬ 
ment of technical classes; it was one of the reasons 
why a critic called silversmithing “the most de- • 
graded of all British arts,” and it is one of the 
causes for the lavish display of 'cheap and showy 
goods iu the windows of pill vendors and fancy 
goods basaars. 

The spinner* oanhok be an artist. He 

mechanic rubbing fiuetal into a chuck, 

generally provided- 'for' him./ He can 


My wife and I were both greatly saddened at the 
paper on the above subject, aud much -of the 
subsequent discussion, wondering why, after "sixty 
years, this educational ploughing of the sands 
should so hopelessly go on. Mr. Heming must 
indeed be an optimist if he. is not really blind to 
the fact that he and his fellow-enthusiasts are on 
entirely wrong lines, and are going in an exactly 
opposite direction to that which they desire. 
Surely the great art work of the world has not 
been effected by the wholesale manuf^ture 
designers. The very tractions cited by Sir . 

B’irdWood—who pmba^y knows moi^^.ahou l,^ :^, 
arts of 'the'-smpi’ent Wyrld. tha|i,a^yone 
\rcf^ed rather m tim 
of the 

im emulative . 
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'country. What has been the result? Have we 
not, in ninety-nine cases out of a hundred, spoilt 
a probably good craftsman by making him a 
discontented, because uninspired, artist ? The 
lecturer and his friends would continue this process, 
with the logical and inevitable consequence, to the 
workshop, of it being occupied by a number of 
people, not so much"-interested in that patient 
continuance in their craft I have alluded to, as in 
the suppression of their own immature ideas. 
The speaker in the discussion who asked us to 
educate our shopmen, who showed the pretty 
things over the counter without the power to 
describe them adequately, set the true seal, not 
only upon this paper, but upon our whole system 
of educational training. For the intelligent prose¬ 
cution of a craft the only art training necessary is 
the practical geometry and elementary free-hand 
drawing, of which every boy should know some¬ 
thing, If he has the ambition and feels within 
him the divine afflatus of design, he can get the 
necessary training and art education—he will get 
it—and that without any forcing. 

I will only touch on the machinery question— 
it need not have been dragged in. Any machine 
is obviously only a workman’s tool—even the 
Syracusan coin owes something to a machine. 

Philip H, Newman. 

39, Brunswiok-sqiiare, W.C. 


OBITUARY. 


Sib Caspar Pubdon GlXrkb, O.V.O., 

LLtD.—Sir Caspar Purdon Clarke died on the 
29th of March, after a long illness. He became a 
member of the Society in 1884, and read papers 
before the Society on “ The Domestic Architecture 
of India,” “Street Architecture in India,” 
'“Modern Indian Art,” and “English Brocades 
and Figured Silks,” for two of which he received 
the Society’s silver medal. He also took part on 
numerous occasions in the discussions, and often 
contributed to the Journal, 


He was born in 1646, and was a student in the 
National Art Training School, where he won 
medals* He was originally educated as an archi tect, 
and -in 1867 he was engaged in the architect’s 
office of the South Kensington Museum. An early 
piece of work, which obtained him much credit, 
was his building for the Legation at Teheran in 
1874. One of Bhe tot things which brought him 
into public noUc#<^s his arrangement of King 
Edward YIL’s Indian presents in the galleries 
afflearwards devoted*; to the Indian Museum at 
Squth^ K^isiagto^. imd his services on this 
the O.I.B. in 1882. After 
.; ' various commissions for 

‘ South Kensington 

^>|tekey, Syda, and India. 
Kth^e expeditions was 
: out for the Indian and 



Colonial Exhibition of 1886, In 1883 he was 
appointed Keeper of the Indian Collections, Nine 
years later he was advanced to the post of Keeper 
of the Art Golleotious of the South Kensington 
Museum. In 1893 he became Assistant Director 
of the Museum, and, after the death of Sir I^hilip 
CunliSe-Oweu, was appointed Director in 1890. 
This post he held until 1905, when he resigned, 
and was appointed Director of the Metropolitan 
Museum of Art in New York. After holding this 
post for some five years, he resigned it and returned 
to England. 

In addition to his official work in connection 
with the Science and Art Department, he did a 
great deal in connection with various exhibitions, 
especially those of which the British Section was 
under the superintendence of Sir Philip Ounlifie- 
Owen. He also built the Indian Palace for the 
Paris Exhibition in 1889, and it was under his 
superintendence that the elaborate Indian build¬ 
ings, which formed an important part of the 
Indian and Colonial Exhibition, were constructed. 
He was knighted in 1902, and obtained the C.V.O. 
in 1905. 


NOTES ON BOOKS. 


Six Greek Sculwors. By Ernest A. Gardner, 

M.A. Mediaeval Art. By W. B. Lethaby. 

William Blake. By Basil de Selincourt. 

London; Duckworth & Co. 6s. net a volume. 

The series of volumes constituting Messrs. 
Duckworth & Co.’s “ Library of Art” has proved 
so successful that it has been decided to reissue 
them in a cheaper form. The new edition will 
doubtless be warmly welcomed by many students 
of art who found the price of the first issue more 
than they could afford. The series has already 
taken its place as a standard library of art criticism. 
The contributors have in each case been carefully 
selected, and the list includes only those who can 
speak with authority on the subjects with which 
they deal. 

No one is better fitted, both by training and 
instinct, to deal with Greek sculpture than Pro¬ 
fessor Ernest Gardner. A classical scholar of the 
first rank, he was for eight years Director of the 
British School at Athens; he was also engaged 
in excavation in Egypt, Cyprus, and many sites 
in Greece, and has written much on various 
branches of Greek art and archaeology. In the 
present volume, the six sculptors, Myron, Phidias, 
Polyclitus, Praxiteles, Boopas, and Lysippus, are 
selected; their work is described and criticised in 
a singularly appreciative and sympathetic style, 
and the infiaanee of the earlier artists upon their 
successors is carefully explained. 

In dealing with mediaeval art, Professor Lethaby 
has a very wide field to cover. Starting with the age 
of Oonstantiniejhe proceeds to describe later Byzan¬ 
tine origins, Bomanesque art in Italy, Germany, 
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•France, and England, Gothic characteristics, 
French cathedrals, sculpture, and painting, and so 
on through Gothic art in England, Spain, Switzer¬ 
land, Belgium, and Germany, to his concluding 
chapter on Gothic art in Italy. With a subject 
extending over ten centuries and the greater part 
of Europe, it goes without saying that a volume of 
this size does not afiord scope for anything like 
exhaustive treatment. With this lirhitation, how¬ 
ever, Professor Lethaby’s account is admirable, 
and well calculated to stimulate the student to 
farther study, which is perhaps as great a com¬ 
pliment as one can pay to a book of this description. 
A word, too, should be said in praise of the well- 
chosen illustrations, some of which are very striking, 
notably ttie West front of Strasbourg Cathedral, 
the West door of Sens Cathedral, the door of the 
North transept of Reims Cathedral, and the choir 
of Rouen Cathedral. The student who has assimi¬ 
lated these, and Professor Lethahy’s account of 
them, will begin to have a good idea of what is 
meant by mediaeval art. 

It is difficult to write with sanity and moderation 
about the visionary, William Blake. His admirers 
see in his work so much more than meets the ear 
or eye; his detractors regard him as little better 
than a lunatic. Mr. Selincourt appears to have 
hit the happy mean. While appreciating Blake’s 
lofty ideals and fine enthusiasm, he is by no means 
blind to his faults as man and painter, and he has 
cpnseq^ueutly written a discriminating book, giving 
perhaps the best account of Blake that has yet 
appeared. Whatever one may think of Blake’s 
poetry, or his art, or his theories about art, one 
can hardly deny that he was a most remarkable 
character, and one that, for its human interest 
alone, will repay a little study. 

Notes on Pbactical Cotton Finishing. By 

J. Harold Edge, F.C.S. London; The Trades 

Papers Publishing Go., Ltd. 3s. 

The nature and scope of this little volume are 
accurately described by. its title. Mr. Edge passes 
from a very short account of the history of cotton 
finishing to a brief note on the various kinds of 
cotton fibre; he then proceeds to deal with water 
in the finishing works, softeners, and conditioners, 
starches and fillings, antiseptics, blues, etc., and 
concludes with a useful and fully illustrated 
chapter on finishing machinery. The subject is 
dealt with from an eminently practical point of 
view, and is written in language that should be 
intelligible to the master and foreman finisher. 
The tests given for trying the purity of the water, 
and the rhaterials used in finishing, have been 
prepared so as to enable those engaged in finishing 
work, who have not been trained in chemistry, to 
apply technical and scientific tests with reagents 
tiiey can understand,, and to obtain results , they 
can follow. Mr. Edge writes with considerable 
authority, for he has* had opportunities oh sfeud^^- 
ing finishing work in America as well as in 
Europe.^ , , ■ . '■ . ■ 


GENERAL NOTES. 


The Corrosion or Metals. —The Corrosion 
Research Committee of the Institute of Metals is 
now actively engaged in preparing for an elaborate 
series of investigations into . the causes of the 
corrosion of brass condenser tubes. A special 
condenser is being constructed, which will contain 
forty-eight tubes, twenty-four of these being made 
of commercially pure brass, and the remaining 
twenty-four tubes of brass containing a single 
selection from lead, tin, aluminium, manganesei 
or other material at the discretion of the com¬ 
mittee. Experiments will be made with various 
water speeds in the ratio of 0 :1 : 2 : 3 : 4, speed 2 
being an average speed used in practice. The 
circulating water to be used will be obtained from 
deep water at Formby, ofi Liverpool, in the first 
instance, and the plant for the corrosion research 
will be installed in the University of Liverpool, 
where the experiments will be under the direct 
supervision of Mr. G. D. Bengough, M.A. It is 
expected by the committee that the research will 
prove to be one that will occupy many months 
before any definite conclusions can be reached, 
and it will undoubtedly be costly. Though the 
total amount received (^242 5s. 6d) is sufficient 
to enable the work-to be commenced, the cost 
of the research must ultimately be very much 
greater than this. If the research is to he properly 
carried on, the expenses will probably amount to 
not less than £300 per annum. Donations should 
be sent to Mr. G. Shaw Scott, M.Sc., the Secretary 
of the Institute of Metals, at Caxton House, 
Westminster, B.W. 


Patents in 1910.—The report of the Comptroller- 
General of’ Patents, Designs, and Trade Marks, for 
the year 1910, has been issued as a Parliamentary 
paper. During the year there were 30,388 applica¬ 
tions for patents; of these 20,768 were provisional, 
19,105 were complete, and 16,269 were sealed. The 
corresponding figures for 1909 were 30,603, 21,553, 
18,705, and 15,065. The applications received from 
women inventors numbered 671, as compared with 
648 in 1909. There were 1,482 applications made 
by way of communication from abroad, of which 
728 came from the United States, 431 from Ger¬ 
many, 53 from Italy, 33 from India, 25 from 
Switzerland, and 21 from Austria. The number 
of applications made in this country under the, 
provisions of the International Convention for the 
Protection of Industrial Property by the various 
States of the Union in 1910 was 2,829, an inore^e 
of 526 as compared with 1909. The number of 
designs applied’ for djoring the year was 30,872, 
excluding 1,873 sets of designs, , as compared wife 
24,816 angle designs, and 1,596 sets in 1909; 
number of designs registration of which 
.fused was' 591;’ 'Ap]^cffl.tipi^; 
registration of 10,623 
4 OTthv 10,380 in,,19<^.', The 
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MEETINGS OF THE SOCIETY. 

' OErUNABY MBBTINaS. 

Apeil 26.—Noel Heaton, B.So., F.O.S., “The 
Production and Identification of Artificial Gems.” 

May 3.—A. W. Gattib, “London Transport.” 

May 10.—HALWiijr4XAMS,M.I.Meoh.E.,M.I.E.E., 
“ Beet Sugar Factories.” 

May 17.—Professor Raoul Pictet, “ Les Basses 
Temperatures.” 

May 24.—Pbank M. Andesws, “Architecture 
hi America.” Sir Aston Webb, G.B., R.A., 
F.R.I.B.A,, will preside. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

April 27.—Sir Thomas Heney Holland, K.O.I.E., 
B.So., F.B.S., “ The Trend of Mineral Development 
in India.” Lord Avbbuby, B.O.L., LL.D., F.R.S., 
will preside. 

May 25.—W. R. H. Meek, I.O.S,, O.S.I., LL.D., 
“ The N.W.P. Province of India.” 


^crm Structures, Rotation oC the Plane of 
Vibration of Polariziod Light in Contrary Direc¬ 
tions by the Two Varieties of Quartz—Experiments 
on the Artificial Reproduction of the Quarts; 
Phenomena, in proof of the suggested Screw 
Structure—The Twinning of Qaartz and Apparent 
Enhancement of the Symmetry and Destruction 
or Modification of the Optical Activity thereby— 
The Interesting Case of Amethyst—The Magnifi¬ 
cent Polarization Phenomena of Twinned Quartz. 

Lecture JV.— May 22. —Scientific and Indus¬ 
trial Uses of Bock Crystal, Its Thermal and 
Electric Properties, and its Transparency to Ultra¬ 
violet Rays—The Construction of Prisms and 
Lenses (including spectacles) of Rock Crystal, and 
their Advantages over Glass—The Use of Quartz 
for Balance Weights and in connection with the 
Interferometer—Tho Artistic Use of Quartz for the 
Carving of Vases and other Objects—Destruction 
of the Crystalline Structure by Fusion, and the 
Uses of Fused Silica in Fibres and Scientific 
Apparatus. 


Colonial Sbotion. 

Tuesday afternoon, at 4.30 o’clock:— 

May 9-—F. Williams Taylor, “Canada and 
Canadian Banking.” ' 

Cantor Lectures. 

Monday Evenings, at 8 o’clock 
Alfred E. H. Tutton, M.A., D.So., F.R.S., 
“Rook Crystal:, its Structure and Uses.” 
Four Lectures. 

Syllabus, 

Lecture I.—May 1 .—fTAe External Form of 
Bock Crystal and Chemical Character of its Sub¬ 
stance, Early Observations of its Geometrical 
Shape, and Conclusions drawn therefrom as to the 
Nature of Crystals in General—The Modern Con¬ 
ception of a Crystal—Measurement of the Angles 
between the Faces of a Quartz Crystal, and the 
’ Facts thereby Deduced—The Plan or Scheme of 
Arrangement of the-Faces, and the Occurrence 
of Bight and lioft-handed Varieties of Quartz. 

Lecture It,— ^!i^AY Q.—The Internal Structure 
of Booh ^ Crystaly and the Means we possess of 
^ BVmdaUr^ it. The Chemical Molecules of 
Silica,-'a^d their Arrangement in a Space-lattice 
, .— The Influence of the Arrangement of the 
. ’ Efementarj Atoms in the Molecule of BiRca in 
** Determining a BigH or , Left - ixanded " 

' ; Struefcure^The pf-'***-* ^ 

in 4ne Aign^ar 
and the„ESectiigf 





MEETINGS FOR THE ENSUING WEEK. 

Monday, April 10...Iustitiite of Brewing (London Section), 
Criterion Restaurant, Piccadilly, W., 8 p.m. Mr. 

B. T. P. Barker, “ The Principles and Practice of 
Cider Making.” 

Optical, at the Oheuiical Society’s Booms, Burling¬ 
ton House, Piccadilly, W„ 8 p.m. Mr. H. S. 
Ryland, “The Forms and Errors of Visual Lensefi.” 
Oeographical, Burlington-gardcns, W., 8.80 p.m. 
Mr. Douglas Mawson, “On tho Plans of the 
Australian Antarctic Expedition, 1011-1012,” 

British Axohitoots, 9, Conduit-street, W., 8 p.m. 
Mr. R. Annlng Boll, “Coloured Relief as 
Decoration." 

East India Association, Oaxtoh Hall, Westminster, 
S.W., 4 p.m. Mr. K. Hao, "AStatutory 

Royal Viceroy for Indpls.^. 

Tuesday, Ai^RII. ll...Asiatic, 22, Albemarle-street, W., 4p.m. 

Sir J, George Sooit, “The Religions of the Shan 
States.” ' ^ , 

Bnglueera, Judlor Institute of, at the Institution ^ 
«f Engineers, Victoda-embanlrt^aiilW* 

.. jjtm. Major B. Baden Powell, < ‘ Recent 

/ ^^lisoigrees in’Aeronautics^ 

; cavil Engineers, 25, Great George-street, S.W., 8 p.m. 

. ^Discussion on Mr. J. W. Smith’s paper, “The 
Improvement of Highways to Meet Modern 
Conditions of Traffic," and on Mr, H. P, Maybury’s 
paper, “Recent Development in Road-Traffic, 
Road-Oonstrdetion and Maintenance,” 

Photographic, 86, Ruasell-square, W.C., 8 p.m. 
Messrs. 0, E. Kenneth Mees and C. Welborne 
, the Fogging Powers of Developers. 

I. General Introduction. The Hydroquinone 
t /•«Heveioper,” 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
aso p.m., Mr. 0, W. Boyd, “ The Development 
: of Rhodesia.” 

WEhKBSDAY, Apmn 12..,Autoraobile Engineers, at the 
Institutdon of Mechanical Engineers, Storey’s-gate 
S.W., & p.m. Mr. A, Mallock, “The Effects of 
- Whebb bh Roads." 

Iftpan 20, Hanover-square, W., 8.80 p.ni, 

^ V ;■ Jlwnge, “ The Art of Kydsai.”- , ■ ^ 
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NOTICE* 

CONVERSAZIONE. 

. The Society’s Conversazione will be held this 
year at the Natural History Museum, Crom- 
well-road,'S.W. (by permission of the Trustees 
of the British Museum), on Tuesday, May 30th, 
from 9 p.m. to 12. 

PROCEEDINGS OF THE SOCIETY. 


Commonwealth for four years; he had been the 
representative of the Commonwealth Government 
in'this country, and during that time not the 
least of the services he performed was the estab¬ 
lishment of the office of the High Oommikioner 
of the Commonwealth in London. It would he 
very easy for him (Lord Denihan) to say a good 
deal more concerning the services which Captain 
Collins had rendered -to Australia, ^but he thought 
he had said enough to show how well qualified 
he was to address the members of the Society, 
and he was sure he would be able to rely upon an 
attentive and appreciative audience. 


COLONIAL SECTION. 

A Meeting of the Colonial Section was held 
on Tuesday, April 4th, 1911, the Right Hon. 
Lord Denman, K.O.V.O., Governor - General 
Designate of Australia, in the chair. 

The Chairman said he considered it a great 
honour to have been -asked by his noble friend, 
Lord Blyth, to take the chair that afternoon on 
such an interesting occasion. He gathered that 
the paper was one of a series delivered under the 
auspices of the Society concerning each of the over¬ 
sea dominions. He thought, particularly this year, 
when so many fellow-subjects from across the seas 
were visiting this country to attend the Coronation 
ceremonies, it was obviously desirable that every 
opportunity should be taken of gaining an increased 
knowledge of those dominions. He himself hoped 
to do so that afternoon, for he stood perhaps more 


The paper read was— 

THE eOMHONWEALTH OF, 
AUSTRALIA. 

By Captain R. Muikhbad Collins, R.N.,0.M.G., 

Official Secretary in Great Britain for the 
Commonwealth of Australia. 

To endeavoxn’ to speak comprehensively and 
clearly of any young country within the shoyt 
space of a paper is a formidable undertaking, 
but it is much more formidable when that 
country is a continent in itself. If you would 
in a moment comprehend something of the 
wide range of Australia’s climate, soil, produc¬ 
tion, and scenery, you cannot do better than 
run your mind over all the various climates, soils, 
products, and scenery which you know exist in 
Europe. For Australia is just as various in all 


in need of such knowledge than any other man in the 
room. There was just one point which he should 
like to mention. No one at all conversant with 
Australian affairs could fail to notice how many 
sailors had given their services to that country. 
He would mention, as examples, the late Sir HArry 
Rawson, the popular Governor of New South 
Wales; Admiral Sir Frederick Bedford, for #ome 
years Governor of Western Australia; Admiral Sir 


these things as is Europe, with tropncal regions 
added. In her great stretch from north to south 
she embraces lands to which the inhabitant of 
any country on the Continent of Europe might 
be transplanted with any of his indusfaries 
without suffering hardship or even change. 
In Australia we could find districts into which 
each and eyery European engaged m primsyr^' 


Day Hort Bosanquet, who at the present time was pisoduotion could foe made to feel at home, 
the Governor of South Australia ; and lastly, As has be^ oirt-by'll*. 

Captain OoUina, who for many years was, in tiie bf i« 

Royal Naval Service. Captain Collins had been CKwaMnonw^Hw. ^ 

intimately associated for many years with the 
naval defence cff Australia. "^He had been-Becwefeary 

*^''the-'Depart3a»nt>l 'the Defence of to J' 
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of similar area in other parts of the globe, and, Australia is a land unrivalled in the pro- 
latitudo for latitude, Australia is far more duction of wool. It is interesting to recall the 
temperate. fact that a Governor, in the early days of settle- 

The range of summer and winter temperatures ment, reported that the country was not suitable 
in Australia, as in other countries, increases with for sheep. Australian pastoralists have made 
increasing distance from the coast, but even in increasing efforts towards the development of 
the interior, where the heat is greatest, the nights their flocks. When pure merino rams were 
are cool, and the extreme dryness of the air first introduced into Australia from Spain, they 
renderstheheateasilybearableand very healthy, averaged about 3| lbs. of wool. To-day the 
Such is ■ the magnificent climate; but there stud merino ram yields over 40 lbs., and the 
lurks in the minds of many people the associa- average for the million of flock sheep is nearly 
tion of droughts with Australia, and the idea 8 lbs. at each shearing. 

that we have a country with a fringe suitable to Our mineral resources are only partially 
settlement and a huge interior desert. It is developed or explored, yet the total value of 
necessary to correct this impression. Droughts mineral production for 1909 was over £23,000,000, 
we have had, and droughts we shall have. It has and the total yield of gold since 1851 is ovor 
taken the colonists some time to learn the lesson £525,000,000. The deposits of coal and iron are 
of drought, and to realise that it can be fought, enormous. 

With increasing knowledge, with improved As a wheat producer, we are but in our infancy, 
methods of farming, with irrigation, the evil The production of wheat for last year was 
eflects of drought steadily diminish. So it, is 89,735,000 bushels, of which 28,943,000 centals, 

with land classed as desert. It may be said, as valued at £9,922,000, was exported. It is 

science advances, the desert recedes. stated that the area at present under wheat 

The possibilities, however, of Australia, as represents probably one-twontieth of the lands 

regards rainfall and production, can at once be of Australia fitted to produce crops under 

realised by a consideration of the following existing conditions of cultivation, and probably 
facts:—^For some time land with an annual only one-fortieth of the area on which wheat 
rainfall in excess of 18 inches, provided the soil could bo grown under scientific methods of dry- 
is of good quality, has boon considered suitable farming. 

for closer or farming settlements. Well, it is So much for the climate and resources. Our 
computed that Australia has no less than possibilities have so much impressed one of i h » **** 
529,000,000 acres of this. Now, when you con- Scottish Agricultural Commissioncirs, who have 

s\der that the total area of France, with40,000,000 recently returned from a visit to Australia, that 

people, is not quite 133,000,000 acres, and the he said it appeared to him that Australians 

total area of Germany, with 60,000,000 people, is did not sufficiently appreciate them. We are 

not quite 136,000,000 acres, and the total area not supposed generally to be a modest people, 
of Spain, with 20,000,000 people, is not quite but here is testimony to the contrary. 

126,000,000 acres, you can have some idea of the What is being* done to make Australia attrao- 

vast area of land available for production in tive and profitable to the settler, whether he be 

Australia, and conceive how it must be destined native-born or a new arrival from the Mother 


as a home for a great people. But we can evi¬ 
dently go further than this margin of rainfall. 
Eecently a conference, convened by the Minister 
of Agriculture in South Australia, was held at 
Adelaide to consider the question of dry- 
farming. Expert officials from all parts of the 
Commonwealth attended. It was pointed out 
that many millions of acres of agricultural land, 
of which the rainfall varied from 10 to 16 inches 


Country, can only be sketched in outline in a 
general paper of this kind. The first phase in 
our land settlement was pastoral settlement. 
Then came the farming settlement on areas 
which, although small from the early grazing 
point of view, were extraordinarily largo when 
compared with the average size of farms in other 
countries 

We are at this moment embarking upon the 


per annum, were awaiting development. Tlie 
Minister of Agriculture said that South Australia 
alone hsk. 30,000,000 acres, and that last season 

B ie^'wh^t produced in that State 
hayjig less than ^6 inches rain- 
tjjis what a re-wjinti^ 


third stage, which means the intensive cultiva¬ 
tion of areas iteitch smaller than those held by 
our farmers up to the present time. 

I shall mention as an illustration what is on ^ 
offer by the Western Australian Government. The 
land-seeker there can acquire an area of good 
forming land up to 1,000 acres in extent for a 
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deposit of ScZ. an acre. He will pay from 15s. to 
25s. for excellent wheat-growing country, and 
be allowed twenty years in which to pay for it. 
In addition to that the Government Agricultural 
Bank will advance him up to £400 without any 
security but the land upon which he has paid 
M, an acre. This £400 is to be spent upon horses 
and implements, and fencing and clearing, and 
other improvements, and is paid to the settler as 
he makes his purchases or carries out his work. 
This means that an approved man, with practi¬ 
cally no capital at all, can become the possessor 
of a farm which will give him a very substantial 
income indeed. The Hon. James Mitchell, 
Minister for Lands in Western Australia, declared 
the other day that 80 per cent, of the settlers in 
recent years had less than £50 of their own at 
the time of entry. 

When you consider that Western Australia is 
now carrying farmers and farm-labourers from 
the Mother Country to the State at £2 a head, 
which means that the Government is paying 
£10 towards each immigrant’s fare, and that 
there is a great demand there for farm-labourers, 
and that wages are high, you will see how easy 
it is for a young man in one of the rural districts 
in Great Britain to become a farmer in Western 
Australia. 

Australia is sometimes charged with being 
indifferent on the question of immigration, but I 
think that this example of what this one State 
is doing to make its empty spaces available 
for the young Britisher should convince the 
world that we are deeply in earnest in the 
peopling of our country. And what is true of 
Western Australia is more or less true of the 
majority of the States. Most of the States 
provide cheap steamship fares, and all of them 
offer plenty of work at good wages. Then a 
wide choice of lands available, as I have shown, 
on remarkably easy terms, makes the way very 
easy for the man who enters Australia with the 
capacity and determination to succeed as a 
settler on the land. 

We have still a long way to go in Australia 
before we shall have disposed of all the well- 
watered country suitable for dense farming 
settlement. The good rainfall area is in itself 
capable of carrying a very big population. But 
that is only the beginning of our opportunities 
for settlement. We have, in addition, splendid 
areas of land available for irrigation. It is often 
said that Australia’s rivers are relatively insigni¬ 
ficant, but still it has been unmistakably sliown 
that if their waters are properly conserved and 
distributed over the soil, instead of being aEbwed 


to run to the sea, they will become a most 
important factor in our national wealth. 

The purpose of irrigation will be the increase 
of the output on the lands already settled, and 
the indefinite expansion inland of the areas suit¬ 
able for farming. A remarkable feature of the 
inland country is its sweetness. Hundreds of 
miles from the coast, where the rainfall is scanty 
and the good seasons intermittent, the soil is 
in the good years thickly coated with a great 
crop of natural grasses and herbage which are 
nutritious right down to the ground. This ample 
territory of light rainfall is always ready with its 
prolific response to moisture. Give it water, and 
it will grow almost anything. 

Round some of the artesian bores of the 
interior one finds beautiful oases of native 
grasses and edible shrubs, of lucerne, cereals, 
and many varieties of fruits. There is the com¬ 
bination of sunshine and rich land reaching out 
almost interminably over ^ surface undulating 
very slightly, if not quite level. Add to this 
water, and you turn thousands of square miles 
into a garden. 

The recognition of these facts has already led 
to some irrigation enterprises of considerable 
magnitude. And in irrigation, as in so many 
other fields, you find the State playing an 
important part. American irrigation is largely 
the result of private enterprise, which has gained 
perpetual rights over the most important irri* 
gation waters. In Australia the State has decided 
to give no freehold rights over its running 
streams. In the big works now in hand the 
Government constructs the head and other con¬ 
servation works, and also the main channels of 
distribution, and sells the water to the land¬ 
holders at cost price, plus working expenses. 
This means that water for irrigation purposes in 
Australia is, in the opinion of experts, the 
cheapest in the world. Generally speaking, too, 
the State purchases large areas of the land about 
to be watered, and disposes of this under estsy 
conditions to the settlers. 

In the State of Victoria, which, although by 
no means the least' favoured by rainfall, has 
pioneered irrigation in Australia, we find that 
already £3,600,000 have been spent on the cqn^ 
struction of irrigation works during the last 
twenty-five years, commanding for imgataoa 
over 1,000,000 aeres, and giving a stock ^amd 
domestic warter-supply of over 6,000,000 aeres^r 

In order to obtain settlers for these areas^^#se / 
Government in 1010 despatched a ’ 

Great Britain,, ani A»rifia, the 




044 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


April 14 , 1011 


ii'rigated, areas. Tlxe delegation’s efforts resulted 
in remarkable success; already from Great 
Britain alone 1,300 popple with their families 
have applied for irrigation blocks in Victoria, 
representing a total capital of £230,000. The 
State Government estimates that during the 
next twelve months all the available land com¬ 
manded by the present water storage will be 
taken up, and, is, therefore, undertaking further 
storage works, and in the near future additional 
large tracts of irrigable country will be offered 
to settlers. 

It is not astonishing that this irrigated country 
in Victoria has been rushed by settlers from 
both the Mother Country and America. The 
scheme is aimed at people who possess a little 
capital, and the State assists to a remarkable 
extent. For instance, take the case of a man who 
goes out from England. He is loaned four- 
iifths of his steamship fare. When he lands in 
.Melbourne, he is offered good board and lodgings 
at a special State lodging-house for the sum of 
25. 6d. per day. He gets special concessions over 
the State railway lines, and is given the fullest 
■opportunity of seeing all that is on offer. We 
will, assume that he buys a block of sixty acres. 
Bos farm will not be in its primitive forest 
state, but will be country which has been under 
ordinary unirrigated cultivation for many years. 

, The State will build him a house and give him 
several years in which to repay the money, and 
also assist on the same , basis in the buying of 
live-stock and implements and the effecting of 
improvements. 

There is no rough pioneering, no isolation 
about this new phase ip. pur settlement. The irri- 
gahle land is all situated close to old-established 
railways and prosperous country towns marked 
by pleasant social life. The channel of pure 
river water which flows through or past each 
settler’s block means that very soon he, will 
have a beautiful as well as a prosperous home. 

It is anticipated that the present rush of 
settlers will speedily exhaust the irrigated land 
. available in Victoria, and so it is good to be able 
to say that an even Hgger sdiome is approaching 
maturity on the other side pf the Murray, in 
, Now Soutb, .W^es* lu this State a great dam, 
cai^oity .for conserving watej; eleven- 
; as that conserved by the 

.b;^ 




these schemes and making largo areas of land 
available for the stranger from, oversea. 

As an illustration of what is proceeding • in 
Australia under the policy of repurchase of laud 
and closer settlement, the Surveyor-General of 
South, Australia reports as regards his State:— 

“ In order to prove that the subdivision of large 
estates has been most successful it is only neces¬ 
sary to record that prior to repurchase by the 
Crown the population, so far as can be ascer¬ 
tained, on 460,208 acres of freehold land was 
only 387, and there were also 269,700 sheep, 
1,828 cattle, and 709 horses. To-day, on the 
same land, there is a population of 4,313 (includ¬ 
ing 2,002, children), and in addition the stock 
comprises 111,090 sheep, 7,073 cattle, and 6,217 
horses; 73,860 acres w^ere under, cultivation last 
year for cereals and hay, and there were 1,721 
acres of gardens and orchards, while 928,242 
bushels of wheat and oats and 16,150 tons of hay 
.were taken off . last harvest.” 

The position to-day is that wo in Australia 
have .the surplus lands, and that you in the 
Mother Country have the people who caii settle 
those lands, and thereby add. to the wealth and 
the strength of Australia, and at the same time 
add to the wealth and the strength of the Empire 
as a whole. Every additional acre we settle, 
every additional ton of produce wo win from the 
soil, means more strength, and, if need bo, more 
fighting strength, to the Ikitish peoplt'. 

Before I pass on to another subject, I would 
like to refer to the subterraneous waters which 
form a remarkable and inta®e«feiiig Jeature in 
connection with the development of Australia. 
There is an artesian area of over 640,000 square ' 
miles. Large supplies of water have been 
tapped, but it is found that artesian waters in 
some oases are charged with alkali which is 
inimical to fertility. The attention of Mr. 
Symmonds, a chemist in Sydney, was drawn to 
this,, and he applied himself to the investigation 
of a means of neutralising the injmious effect of 
the alkali on growth. He found that soil from 
these districts, when treated with rain-water, 
was highly fertile, but treated with artesian water 
it became acid and caked. He then tried the 
effect of nitric acid applied to the boro-water, 
and this gave surprising results. The soil became 
rntm fffen thsin when treated with rain-water. 

• «interesting discovery; but then came 

to give it a wide application 
3!^.,%mmon4s;|®opos©^ 
,*ii€^hod wMcb it* hi certain, 6ases 
cordite, an^^ 
tte, atmosphere., But this 
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might be an expensive process, so he proposed 
to use the power of the bore-water itself to carry 
out the work of extracting the nitrate. 

His investigations, however, have carried him 
further, to find that in the shallow bores the 
w'ater \vas strongly charged with carbonate of 
soda, which is death to plant life, but that at 
greater depths the soda elements decreased, and 
the water was rich with fertilisers. 

Concerning such investigations, Mr. Hunt, the 
Government Meteorologist, has written to me;— 

“ I have been endeavouring to collect data 
relative to the results of tests made to discover- 
a means of neutrahsing the effects of bore-water 
on adjacent lands. Senator Millen has taken a 
good deal of interest in the question, and, in - 
response to inquiries as to his experience in the 
use of artesian water, I have received from him 
a letter, of w’hich the following is a copy:— 

* Regarding the tests to which you refer, though 
no doubt interesting from a scientific point of view, 
they failed to suggest anything of commercial 
value. But even had they resulted otherwise, I- 
doubt if the present use of the water would have 
been disturbed. Its value to-day for grazing is 
greater than its problematical value for irriga¬ 
tion. An artesian well will water 50,000 acres for 
stock purposes, whereas it would probably not 
irrigate more than 160 to 200 acres. The Depart¬ 
ment tacitly accepts this view, for it makes no 
pretence of putting down wells for any other than 
stock purposes. Bear in mind that there is a limit 
to the number of wells that-oan he put down with 
safety. 

** ‘With regard to the “caking” tendency where 
irrigation is practised with artesian water, the same 
thing is observed in certain localities even where 
river water is used. I do not think the oakmg— 
by itself—would be fatal. It is the corrosive action 
of the soda, with which practically all our artesian 
waters are charged, that represents the real evil, 

“ ‘ My own experience is still too brief to warrant, 
the expression of' definite opinions. Further, the 
water varies in every bore.’ ” 

This is a subject that is very interesting, and 
of w-hich no doubt we may expect to hear further, 
as closer settlement advances on those artesian 
areas now almost entirely pastoral. 

I will now turn for a few. minutes to the 
Australian Constitution an4 politics. The 
Federation, as you are doubtless aware, consists 
of six States, and differs from that of Canada, 
or that of the more recent Seuth African Union, 
in that the powers of the Federal Govemfixent 
are more restrioted. We still have ^ix State 
Parliaments, each consisting of two Houses, of 
which the Legisfative Councils of New Sbu^ ' 
Wales and Queensland are nominated. Wfih 
the exception of the Upper fitouses in 


South Wales, Victoria, and Queensland, members 
are paid. As Lord Rosebery remarked! ‘^A- 
land which will support so many legislators 
must be a land of exceeding great prosperity.” 

The legislative power of the Commonwealth 
is vested in the Federal Parliament, consisting 
of the Sovereign, the Senate, and the House of 
Representatives. There are six senators for 
each State, chosen by the people of the State 
voting as one electorate, and they are elected for 
a term of six years. 

Half the senU.tors for each State vacate their 
seats at the expiration of three years in the case 
of the election of a new Senate. One-third of the 
whole number of senators must be present to 
constitute a quorum. 

The House of Representatives consists at 
present of seventy-five members. The Consti¬ 
tution provides that they shall be as nearly as 
possible twice the number of senators. It is 
elected for three years. The number of repre¬ 
sentatives to be elected is arrived at in the 
following manner: A quota is obtained by 
dividing the total population of the Common¬ 
wealth by twice the number of senators— i.e,^ 
by the number seventy-two. Then the number ' 
of representatives for each State is got by 
dividing the population of the State by the 
quota. If there is any remainder from the 
division greater than half the quota, one more 
member is allotted to the State. 

At the time of the establishment of the 
Constitution, provision was made for the paymient 
to members of both Houses of a salary of £400 
per annum. This has since been increased to 
£600 per annum. Both Houses are elected on 
adult suffrage, every man and every woman of 
twenty-one years of age being entitled to vote, 
and every vote is of equal value. 

It is interesting to note the proportion of > 
women voting to that of men. At the General 
Election, 1910, the percentage of electors voting ' 
to electors enrolled was, in the case of men, 
67*58 per cent., and in the case of women, 
66*17 per cent., and for the House of Repre¬ 
sentatives, 68*12 per cent, for men, and 56*9S 
per centr for women. 

Under Federal law voting by post is allowed, 
under the f oSowing conditions:— 

An elector can vote by post : {a) Who oto ." 
poHing day will n6t be during the hoins nf 
polling within five Uules of any pollmg 
for his diTOion* {hf Or, being a woman^ ' 

^ on acc'Ohnt of •ffl-^itealth, be unable _ 

, (of Or he 
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Application has to be made for a postal vote 
certificate and postal ballot paper. The paper 
must be witnessed by a J-R., electoral registrar, 
medical man, or other person designated as 
qualified to witness. 

The Commonwealth Government has taken 
over those afiairs which may be roughly termed 
national. It controls external affairs, defence, 
Customs, post, telegraph, and telephone services, 
quarantine and shipping, and landing of persons 
in Australia, These arc some of its functions, 
but it has powers not yet exercised; for 
instance, it is authorised under the Constitution 
to take over the control of the railw^ays. 

The cliief functions of the State Governments 
may be said now to be the settlement of lands, 
the encouragement of mining and agriculture, 
and the control of education and State public 
works. 

Since the establishment of the Constitution, 
the Federal Government has enlarged its powers 
by the means provided—^namely, referendum. 
A referendum was taken in April, 1910, by which 
the Commonwealth obtained power to take over 
the whole of the State debts. Before this 
, amendment the Commonwealth had only the 
power to take over the debts as existing at the 
time of Federation. At the time of this referen¬ 
dum 31 per cent, of enrolled electors voted in 
favour and 25 per cent, against. There were 
29,249 votes by post. 

■ We have lately had in England our attention 
drawn to the referendum. The referendum in 
Australia is embodied in the Constitution, but 
not as a means of settling any disputes between 
the two Houses, although there is provided a 
double dissolution of the Senate and the House 
of Representatives in the case of disagreement. 
Since Federation there have been three referenda 
taken. The first one, in February, 1907, dealt 
with the term of service of senators. This was 
carried. On April 13th, 1910, two qtiestions 
were submitted to the vote. One was the taking 
* over of the State debts, to which I have already 
referred, and which, was carried, and the second 
was a financial agreenjent between the Common- 
, wealth and the States, enacting a payment of 
25^w per head of the population to the States 
f wn the Commonwealth revenue, in lieu o! the 
5 ; of the Constitution kno\^ as the Braddon 
which provided that during a period of 
the esiiab&hment of the Common- 
^'Connhmiwealth wae, amausiJly to 
u,r/-app% ‘®^'^'dne-quarier of the .''hfei/trevenue 

Excise ■ 


three-fourths of the not revenue—had to be paid 
to the several States, or applied towards payment 
of interest on the debts of the several States 
taken over by the Commonwealth, 

This proposed alteration was lost, the majority 
voting against it. But, since that, the present 
Commomivealth Government has passed an 
Act settling the financial relations between the 
Commonwealth and the several States, in view 
of the period provided for under the Braddon 
Clause having expired. 

TMs Act provides that during a period of ten 
years, beginning on the first day of July, 1910, 
and thereafter until Parliament otherwise pro¬ 
vides, the Commonwealth will pay to each State 
by monthly instalments, or apply to the payment 
of interest on debts of the State taken over by 
the Commonwealth, an annual sum amounting 
to 25s. per head of the number of people of 
the State. Provision is made for the special 
payment to the State of Western Australia of 
an annual sum, which in the first year shall be 
£250,000, and in each subsequent year shall be 
progressively diminished by the sum of £10,000. 
The Commonwealth Treasurer also, if he has a 
surplus revenue at the close of each financial 
year in his hands, after providing for the Com¬ 
monwealth requirements, has to pay the amount 
over to the several States in proportion to the 
number of their people. 

Two very important Acts for enlarged po wt^rs— 
to the Commonwealth have recently been passed, 
which will bo submitted to the referendum this 
month. One provides, as regards monopoly, 
that when each House of the Parliament, in the 
same Session, has by resolution declared that 
the industry or business of producing or supplying 
any specified goods, or of supplying any specified 
services, is the subject of a monopoly, the 
Parliament shall have power to make laws for 
carrying on the industry or business by or under 
the control of the Commonwealth, and acquiring 
for that purpose any property used in connection 
with the industry or business. 

The other Act contains four amendments of 
the Constitution, which will have to be voted 
upon as one issue, and provides for increasing 
the powers of the Commonwealth under existing 
sections of the Constitution, to give complete 
control over trade and commerce, to deal with 
corporations, including their regulation and 
control, and with industrial matters, including 
employment .and the wages and conditions of 
employment, and the prevention and settlement 
of disputes; and, further, to add a new section 
giving the,power to the Commonwealth to deal 
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with comhinations of manufacturers in relation 
to the production, manufacture, or supply of 
goods or services. 

One of the most important Acts recently 
passed by the Commonwealth Parliament is the 
Northern Territory Acceptance BiU, by which 
this territory is taken over by the Common¬ 
wealth as from January 1st last. I may remind 
you that this territory thus sliced out from one 
State and taken over by the Commonwealth is 
in area larger than the whole Union of South 
Africa. 

South x4ustralia has previously administered 
the area, and, in taking it over, the Federal 
Government assumes responsibility for the debt 
of about £3,000,000, spent on its development, 
together with an obligation to carry through 
certain railway works. On every ground the 
action taken is to be commended, as it is a 
national concern of Australia to develop this 
territory adequately. 

It is well adapted for the breeding of high-class 
stock. It is rich in minerals. Gold, tin, copper, 
silver, lead, and wolframite, are the principal 
metals which have been found, and a geologist, 
the late Mr. J. E. Tenison Woods, F.G.S., once 
declared—“I do not believe that the same 
quantity of minerals will be found in any equal 
area in Australia.” 

It is the aim of the Australian Government 
not to lose time in proceeding with the develop¬ 
ment of the territory. At the present time an 
exploring party, headed by a qualified officer, is 
making a journey of investigation into the 
country. 

The Commonwealth also exercises jurisdiction 
over the territory of Papua, British New Guinea, 
which is now being actively developed. A 
notable expedition for exploration was recently 
organised under the leadership of Mr. Hannif orth 
Smith, and we have heard with great relief and 
satisfaction of the safe arrival of the party at 
Thursday Island after very great hardships. 

Railways form a most important part of 
the development and consolidation of a new 
country. It is to be noted that over 60 per cent, 
of Australia’s loan expenditure has been spent 
on railways and tramways. 

There are at present 16,602 miles of railways, 
which are State-owned and managed, with the 
exception of 943 miles of private lines available 
for general traffic, and 637 miles privately-own^, 
used for special purposes 'only. The longest 
railway journey that could be taken now in 
Australia is from Longreach in Queensland to 
Opdnadatta in South Australia a distance, of 


3,303 miles. Prom Adelaide to Brisbane is 
1,790 miles. Large schemes of new railways are 
now under consideration in the majority of the 
States. It is a matter for regret that the railways 
were laid down in the different States without 
the adoption of a uniform gauge, and it is 
recorded in the life of Mr. Gladstone that when 
he was Colonial Secretary he strongly urged, in 
a despatch to the Governor of New South Wales, 
the importance of adopting a uniform gauge, as 
regards the future of this great continent. 

Unfortunately, his advice was not followed, 
and as the development of the country proceeds, 
the necessity of improved communication arises, 
and the disabilities of the difference of gauge and 
tjxc importance of unification are more and more 
pressed upon the public attention. 

It is now recognised that the solution of this 
problem would facilitate the development of 
commerce, and the settlement of land throughout 
the Commonwealth. Fresh importance has been 
given to this subject, owing to the recent report 
of Lord Kitchener on Australian defence, and 
the difficulties that would occur under the 
existing conditions in the mobilisation .and 
transport of troops from one.State to another 
to assist in defence. 

It was pointed out by a Minister in the House 
that to transport 30,000 mounted troops with 
equipment on active service from Melbourne 
to Brisbane, under the present break of gauge 
conditions, would take sixty-three days, T^hereas 
with a uniform gauge the time occupied would 
be twenty - three days ten hours. At the 
instigation of the Minister for Defence a con¬ 
ference has recently been held of the chief 
Railway Commissioners on this matter. The 
Prime Minister is reported to have stated that 
he was strongly in favour of early action, for he 
regarded, it as matter of urgency, quite apart 
from defence considerations, as the present posi¬ 
tion leads to serious economic loss. He expressed 
himself as favourable to some equitable principle 
of contribution, but pointed out, when he talked 
of a uniform railway gauge, that he had in mind 
the uniform gauge between the State capitals. 
The total cost of a undfoxm gauge scheme has 
been set down at £5,000,000, There are two 
great projects for trans-continental railways. ' 
The first is to connect the railways of the eastern 
and southern ffistricts of Australia with the 
Western Australian line by the construction of ^ 
line between Port Augusta in South Austr^^l 
and Kalgocrlie on the Western AustraMati. i 
jfieMs, a distance of 1,100 miles. , Tfef . 

bein§ survey^ and it is expected thl^t 
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as Parliament sanctions the construction, the 
work will be begun without delay. Then there is 
the second trans-continental route, which will 
extend the main northern line from Adelaide, at 
ihe present terminus, Oodnadatta, as far as Pine 
Creek, the southern terminus of the northern 
territory line from Palmerston. The distance 
between Oodnadatta and Pine Creek, on the road 
follow'ed by the telegraph wire, is 1,140 miles. 
These lines, when constructed, will, as it were, 
join up the continent. 

A country worth living in is a country worth 
defending. The Federal Government have given 
proof more than once that they are in earnest 
in the question of defence. Our national spirit of 
independence, a spirit which you will agree with 
me, is in accordance with the spirit of the British 
of all ages, dictates that we should shoulder our 
own responsibilities. But whilst the measures 
are directed to making adequate provision to 
secure Australia from attack and to protect our 
commerce on the coast, it is recognised that as 
part of the Empire the training, organisation, 
and equipment should proceed on such lines of 
uniformity with the British Army and Navy 
as to secure efficient co-operation when the 
necessity of acting together in time of war arises. 
Very notable and marked advance as regards 
both military and naval defence of the Common¬ 
wealth has been made within the last twelve 
months. In the scheme of the Imperial General 
Staff, for which Lord Haldane is entitled to a 
great deal of credit, we have now the means of 
brining the military forces of the Empire into 
some form of unity, a means of co-ordination of 
training and maintaining a standard of efficiency. 

Following this the services of Field-Marshal 
Lord Kitchener were obtained to report and 
advise on military" organisation for Australia. 
His report and recommendations have been 
practically adopted, and are now being carried 
ottt in a scheme of universal training. From the 
first of this year every male inhabitant of Aus¬ 
tria who has resided there six months and is 
a British subject will be liable to be trained— 
{u) From twelve to fourteen years of age in the 


scheme is in full operation in 1919 to 1920, it is 
estimated there will be 114,000 men from 
eighteen to twenty-five years of age undergoing 
a course of training, with 13,000 men between 
twenty-five and twenty-six in the first line of 
reserve, making a total fighting force of 127,000 
men between the ages of eighteen and twenty-six. 

The Commonwealth .has been divided into 
military areas, and area officers will supervise 
and direct the registration, organisation, and 
training of Senior Cadets, inspection of Junior 
Cadets in schools, administration of troops 
within the area, and training of all recruits. 

In order to provide for the higher training of 
officers a military college has been established, 
and the services of qualified officers on its staff 
have been obtained from the War Office. The 
education at this college will bo entirely free, so 
as to admit of any Australians qualifying for 
commissions. The estimated cost of carrying out 
Lord Kitchener’s scheme is about £2,000,000 
per annum. 

Now, if we turn to Naval Defence we see an 
equally great advance, and the adoption of a 
definite scheme. 

At the Naval Conference held in London it 
was recommended that an Australian Naval Unit 
should be formed, consisting, of one armoured 
cruiser, three soooiid-class cruisers, six torpedo- 
boat destroyers, and three submarines. The 
cost of this was estimated at £3.00 5.000. 
which sum, however, owing to improvements 
in type mil be exceeded. The annual main¬ 
tenance was placed at £750,000, towards which 
the Admiralty or Imperial Government offered 
to assist with a contribution of £250,000, until 
such time as the Commonwealth could take 
over the whole cost. The Commonwealth 
Government, however, whilst adopting the 
scheme, has decided to bear from the start 
the whole cost, and thus relieve the Homo 
Government of any contribution. 

The armoured vessel, two second-class cruisers, 
and two submarines are in course of construction 
in England. Three destroyers arc completed, 
and a third second-class cruiser is to be oon- 


Junior Cadets; (6) from fourteen to eighteen 
years of age in the. Senior Cadets; {c) from 
to twenty-five years of again the Citizen 
Forces. And, in the case of imminent danger of 
from twenty-five to twenty-six years of 
ohli^tbfy'tg^f^ng does not ap|>Iy to 
, reaching the age of eighteen years in or 

It ib e^mated that^ apart from 
ttoeT^’will be an immediate 
When ihe 


struoted in Australia. 

Followii^ on this initial scheme, the Common¬ 
wealth obtained from the Admiralty the services 
of Admiral Sir Reginald Henderson to advise 
on the whole question of naval organisation and 
defence, and, as you will have doubtless noted 
in«the Hess, hk recommendations involve a 
considerable (fefelopment and the creation of a 
fleet, includ^ the unit now forming, within 
twenty-twryea^i insisting of duki armoured 
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and ten protected cruisers, eighteen destroyers, Parliament, to grant Government assistance 


and twelve submarines, at a cost of £23,000,000. 
When we regard these organisations for military 
and naval services, and their application to 
the general defensive strength of the Empire, 
I would like to call attention to the difference 
there exists in working out any Imperial problem 
of defence for the army and for the navy. 
It is quite possible to train the military forces 
of the various parts of the Empire separately 
in time of peace, and yet enable them to act 
efficiently together in time of war, but I have 
serious doubts about the efficiency of navies 
that are unaccustomed to act together in time 
of peace, A navy must work in peace as it is 
intended to work in war. Therefore, in con¬ 
nection with these local navies you will see how 
essential it is that, beyond the adoption of a 
common standard of discipline and training, 
they should in time of peace be accustomed to 
act with the home navy. 

There is another point. Soldiers are trained 
within their territorial limits. A navy is not 
restricted to its territoiiai waters. It ‘‘shows 
the flag,'’ and a ship may at any moment by 
some action raise an international question. It 
is plain that this problem of the navy leads 
you straight to the more complex and difficidt 
problem of Imperial foreign policy. 

In industry, in commerce, and in organisation 
for defence, we find Australia advancing with 
rapid strides. I have had no time to refer to 
education, which would require a paper in itself. 

x4ustralia has shown, too, her eagerness to 
take her share in those pursuits of science in 
which she is best fitted to participate, and for 
no scientific enterprise are her conditions more 
favourable than they are for solar research, for 
which her wealth of sunshine and clear skies 
especially'endow her. This researdh, fraught with 
great scientific importance in that it seeks to 
establish the evolutionary theory of the celestial 
umverse, and pregnant with possibilities of 
affording an instrument of great value to 
meteorologists, has been encouraged by the 
majority of the nations, and it now remains to 
supply a single observing station to enable the' 
sun to be continuously observed throughout the 
whole of the twenty-four hours. 

A movement with ^hich Dr. Duffield, a 
young South Australian of distinguished scien¬ 
tific attainments, is associated, has started within 
the Commonwealth to effect the establishment- 
oi such an observatory within the boandi^ies 
Australia; and Mr. PeaMh, whefi F^me 
was prepared, sul^eot to the 


provided that the necessary funds for its equip¬ 
ment (£10,000) be privately subscribed. Towards 
this amount £4,000 has already been received. 

The Commonwealth thus hopes to complete 
the chain of solar observatories that girdle the 
earth, so that Australia may take her place 
among the nations in the international system of 
co-operation in this branch of science. 

I must also refer, whilst on the subject of 
Australian interest in science, to the share she 
has taken in Antarctic exploration. Not only 
has she contributed in money to the Shackleton 
and Scott expeditions, but Sir Ernest Shaclde- 
ton, whom I am pleased to see here to-day, 
can witness to the assistance given to him by 
Australians, such as Professor David of Sydney 
and Dr. Mawson of Adelaide. Dr. Mawson is 
here now for the purpose of organising a scientific 
expedition to proceed again to the Antarctic. 

I think I have said enough to show that 
Australia is entering on a new era. One might 
correctly say that the nineteenth century in 
Australia was the century of pioneering, and 
that this is to be the first century of the harvest. 
The filrst sixty or seventy years were years of 
the navigator and the explorer, who blazed the 
tracks and showed the way, and revealed in the 
South-West Pacific a great, new, homing land 
for British people. Then followed the grazier 
with his flocks, and w© had, until the middle of 
the century, an almost solely pastoral country, 
a land of vast individual holdings, of lonely 
homesteads, sheep and shepherds, horses and 
cattle, and little else. We had a vast wealth of 
fertile land, but a very narrow market for pro¬ 
duce. Development was slow, the future indefinite. 
Then came the gold discoveries of the “ ’fifties,” 
and in a year the whole outlook was changed. 
We drew population from all parts of the world, 
and apart altogether from the great value of the 
gold which was won, we had at once within our 
doors a strong and growing market for all the 
produce of the land. Farming on a large scale 
was at once made possible, and farming men 
who, up to that time, might well have been 
pessimistic about the new country’s future, 
saw before them all the essentials for the makiiig 
of a powerful nation. The country’s politics; 
assxmied a new meaning; leaders confidently 
prophesied a gi^t Australian people.' For 1 
next fifty years n^n in all parts ..of Austr®^ , ^ 
worked’ with zeal-'wd ambition, and 
the* way prosperi^'waited .upon 
As,'the;pof>riatto and 
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0 ,nd railways were built from colony to colony^ 
and inter-State shipping was established, there 
came the irresistible impulse for a Federal 
Union. The physical conquest of the continent, 
vast undertaking as it was for a handful of 
people, still left a few big minds time to preach 
national ideas and union. 

The beginning of the twentieth century found 
what might be called the colonial days almost 
at an end. Australia federated into a Common¬ 
wealth, and became a young nation. That 
was only eleven years ago, and the world has 
no parallel, I think, for the wonderful changes, 
both in thought and action, which these few 
years have witnessed. The broad fact is that 
Australian thought has undergone a series of 
extraordinary changes since the days when the 
six colonies became the six States of a central 
and national Government. And I think you 
will agree, that not only are we changed in 
our thought, but also that much of this new 
thought is already expressed in vigorous actions, 
taking such important forms as a great land 
settlement policy and a generous immigration 
campaign, both of which, working together, are 
indispensable to our growth and our national 
safety. 

Then you will see that we are working strongly 
in the fostering of young industries, in the hope 
that we shall become self-supporting,- while 
we are aiming to make Australia one of the 
happiest lands in the world for the worker of 
every class; to raise the standard of our 
civilisation; to provide for a greater diffusion 
of social well-being, free of those injustices and 
' inequalities that so blot and disfigure the 
civilisations of older lands. Those are what 
might be termed home affairs—^the making of 
a. numerous and prosperous and contented 
people. In matters external I have shown 
you we are paying special attention to defence. 
In short, we are embarking on a new era in 
local and Imperial politics, in primary and 
secondary industries, in defence, and in our 
relations to the outside world. 

DISCUSSION. 

, The Ohaibman, in opening the discussion,^ said 
■^he Society was much indebted to Captain Ooljins 
k>r his address, ^ clear and interesting in itself, 
n giving some idea of how a nation had been 
up, and sqme (sonception of the vast possi- 
to Auafecadian Continent. He Mmself 
dwell.'., bn any' of■'the ' topics 
in? paper with <so; great ability, but as ' 

oc oa^<y.,was to first,: public function, 
rocent appointment. 


he might be permitted to make one or two 
observations which, in other oiroumstahoes, might 
be regarded as entirely irrelevant. In the first 
place he should like to, say with how much interest 
and pleasure Lady Denman and himself looked 
forward to going out to their new position in 
Australia, and for his part he felt deeply the 
responsibilities of the task he had undertaken. 
Compared with former Governors - General of 
Australia, he suffered under the serious disadvan¬ 
tage of being new to the work which he would have 
to perform. Glancing over the list of his pre¬ 
decessors in that high office,, he saw that two of 
them, the late Lord Linlithgow and Lord Tennyson, 
were Governors of x^ustralian States before they 
took office under the Commonwealth. Lord 
Northoote, to whom ho was already indebted for 
many useful hints, had previously been Governor 
of Bombay, and the present Governor-General, 
Lord Dudley, had filled the great position of 
Vioeroy of Ireland. When he reviewed the services 
which those gentlemen had already rendered to 
the Empire before they assumed the office of 
Governor-General, he felt acutely the disadvantages 
of which he had spoken, but he believed, in spite 
of them, or possibly even because of them, he 
should be able to rely upon the proverbial Austra¬ 
lian feelings of kindliness and comradeship — 
qualities which flourished perhaps more abun¬ 
dantly beneath the warmth of a southern sun than 
under greyer skies at home. Whilst he realised the 
disadvantages, he had also one or two advantages 
on his side. He wont out, at any rate, to take up 
his new appointment without any prejudice or 
preconceived notions. Ho had had the advantage —a 
real advantage—of having boon for over four years 
in the personal service of the late King, who was 
in touch with all classes of the community in. 
this country, and with representative men of the 
overseas dominions. Also, since King George had 
ascended the Throne, he had had the advantage of 
being in the personal service of His"Majesty, who 
knew the oversea Britains as few men had had the 
opportunity of knowing them, and as no previous 
English king had ever known them. He (Lord Den¬ 
man) was well aware that no man took a keener in¬ 
terest than His Majesty in the development and the 
welfare of those Dominions. He also hoped before 
long to have the advantage of meeting representa¬ 
tive men, such as Mr. Fisher and other Ministers of 
the Commonwealth, as well as Premiers and repre¬ 
sentatives of to States Governments, from whom 
he looked forward to obtaining valuable information 
and friendly counsel. When he took up his appoint¬ 
ment in Australia he felt sure that he would be 
able to rely on the cordial co-operation of the 
States Governors. He had already had the good 
fortune of acquiring, if he were permitted to say 
so, the friendship of the first High Commis¬ 
sioner from Australia to this country, Sir George 
Eeid, ^ho» ha4 been kind 'enough to give him 
some excellent advice, and had placed the in'" 
formation obtainable at his office at his disposal. 
There was, however, one point on which he was 
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afraid he would be unable to take Sir George’s 
advice, although he realised that that advice was 
perfectly sound. The High Oommissioner and him¬ 
self were discussing the question of public speaking, 
on which no man was better qualified to give an 
opinion than Sir George Beid, and he said: When 
you go out to Australia I would advise you to give 
up that cold, frigid, calculating style that obtains 
in the House of Lords at home and import 
more warmth and life and enthusiasm into your 
addresses.” He (Lord Denman) was sorry to say 
he could not; he had been a regular attendant at 
the House of Lords debates for a good many years, 
and it would be curious if he had not acquired 
something of its style of speaking—at all events, 
its faults without its merits; and anybody who 
expected anything difierent from him would be 
deeply disappointed. He had alluded to the fact 
that he had been, and still was, in the personal 
service of King George, and the post that he held 
at the present time was that of Captain of the 
Corps of Gentlemen-at-Arms, a Corps which made 
it its proud boast that since the time of Henry VIII. 
it had Occupied the position of the nearest 
guard, to the English throne. He had read in 
some old records of a letter written, at the 
time when James I. succeeded to the throne, by 
a former Captain of the Corps, Lord Hunsdon, to 
King James. The writer pointed but how useful 
the Corps had been to Elizabeth and her predeces¬ 
sors. The following were the exact words used by 
the writer in commending the Corps to James L’s 
notice: “ Inasmuch as it hath served them always 
as a nursery to breed up Deputies of Ireland, 
Ambassadors into foreign parts, Councillors of 
State, Governors of fortified places, Commanders 
in the war both by laud and by sea.” Australia 
could not be called exactly a fortified place in the 
sense in which it was conceived by the writer of 
those words some three hundred years ago, but 
Australia was strong in her youth and her vigour, 
strong in the belief in her own future as a nation, 
confident of her own powers of development, and, 
above all, strong in loyal attachment to the King 
and to the Empire. He made no sort of claim to 
speak on Australia’s behalf as 'Captain Collins had 
spoken that afternoon—that, indeed, was a claim 
to which he could never aspire; but if a few years 
of faithful service in the country entitled a man 
to give his opinions on Australian questions in 
the Imperial Parliament, that was a right which 
some day he hoped to earn. 

Sir John M. F. Fuluee, Bart. (Governor 
Designate of Victoria), said he was not capable of 
following the polished phrases and tactful references 
of the Governor-General Designate; all he would 
say to him, if he might be allowed to, was that if 
he would continue to make speeches so tactful and 
so eloquent when he arrived in the Continent over 
which he was to preside, his period of office would 
be successful and popular. Although, like Lord 
Denman, he went to Australia without any pre- 
judxces, ha could not claim, like him, to be a 


stranger to Australia. Captain Muirbead Collins 
to whose paper all had listened with unfeigned 
pleasure, had referred to the creation of the 
Australian Commonwealth. It happened to be his 
(Sir John’s) privilege in the year 1891, as the guest 
of Lord Jersey at Sydney, to attend day by day the 
sittings of that historic Conference presided over 
by Sir Henry Parkas, which laid, and laid firmly, 
the foundations of the Australian Commonwealth. 
Ten years after, as a member of- the British House 
of Commons, it was his privilege to take part in 
the unanimous vote given in favour of the Act 
under which the Commonwealth was created. It 
would be a matter of surpassing interest to him to 
go back twenty years afterwards to Melbourne, a 
city in which he received nothing but kindness and 
hospitality, and see the immense progress which 
he was sure had been made in the State of Victoria 
and in her capital city. -Captain Collins had said, 
and well said, that a country worth living in was a 
country worth, defending. Although he was fully 
aware-that the State Governors in Australia were 
in no way directly responsible for the defence of 
the Continent, yet he thought they might be able 
to do a great deal to encourage and foster the spirit 
of Imperial patriotism, and to assist Lord Denman 
and his Government in building up, upon the new 
compulsory system, a scheme under which Australia 
as a continent might rest assured that she was safe' 
against the world. Captain Collins had said that 
the Continent of Australia was opening a new 
chapter in her history. When there was a new 
Governor-General and a new Governor of Victoria, 
it was obvious that a new chapter in her history 
was opening. He could only say for himself, and 
he knew he could say it for the Governor-General 
Designate, that they would do their very best to 
make that chapter a happy and prosperous one. 

Sir Feanois J. S. Hopwood, G.G.M.G., K.G.B., 
said he was glad of the opportunity of adding his 
tribute to Captain Collins’s excellent work. Captain 
Collins had done a great deal for the country for 
which he felt such deep attachment, especially in 
disseminating amongst people a greater knowledge 
of its beauties, its prospects, and its importance. 
After all, it was knowledge that was required, both 
in this country and in Australia. What he (Sir 
Francis) thought was of more importance than 
anything else was reciprocity in knowledge. It 
would be an immense advantage for the public 
men of this country to have a better knowledge of 
the dominions oversea. Imperial conferences con¬ 
tributed to that end, hut after all they were the 
debates and discussions of the gods; they did not 
come the way of the ordinary man. Although 
many people ha^ the patriotism and the sentiment, 
they lacked knowledge. That knowledge was to be 
obtained in the course of time by the cheapening 
of transport facilities, by ^ving greater scope for 
e^y travel, and by oheapening the cost of postage 
and cable Cable commimioation 

was most important, because'it was by cable eom- 
newspapers derived the knowledge 
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aiid information of which ho spoke. He hoped‘and 
trusted that his friend, Sir George Reid, would, 
during his period of office, use his eloquent tongue 
for the purpose of advocating an improvement in 
those matters. 


Sir Ernest Shackleton, O.V.O., said Captain 
Collins had referred to the generosity which Aus¬ 
tralia had extended to him (Sir Ernest). If 
Captain Oellins had not referred to that fact he would 
not have spoken, but he would say that the first 
official help he received on his expedition was given 
by Australia; three of his best men came from that 
country—Professor David, Douglas Mawson, and’ 
Armytage. If any word of his that afternoon could 
go to help Douglas Mawson’s coming expedition— 
an expedition to gain purely scientific knowledge- 
in the Antarctic, he hoped it would do so. Pole- 
hunting expeditions were very valuable things, and 
he hoped the British flag would eventually fly on 
the Pole, but Douglas Mawson’s expedition was 
going out without any glamour and excitement to 
do great scientific work on one of the stormiest and 
most difficult coasts of the whole world. That 
expedition would be a great benefit to Australia, on 
account of its researches in meteorology, which 
told people about their crops—of which he (Sir 
Ernest) did not know much. Australia had helped 
his (Sir Ernest’s) expedition, and it was therefore 
fitting that the people of this country and the rich 
Australians in it should help Mawson in his ex¬ 
pedition. 




Lieutenant - General Sir Edward Hutton, 
K.O.M.G., C.B., was pleased at being given the 
opportunity of asking the meeting to convey their 
thanks and appreciation to Captain Collins for an 
able and comprehensive paper. Before referring 
to the paper, he would like to congratulate 
liord Denman upon going out to Australia and 
being associated there with the most warm-hearted, 
kindly, and hospitable people which existed on the 
face of the globe. There was no part of the Empire 
where valuable public services, heartily rendered, 
Were more appmoiated. With reference to the 
paper, he would like to say a word with regard to 
his being Selected to propose a vote of thanks to the 
ismthor. It was his privilege to be in Australia 
fering 189^3-9^iandto have played some part in 
t&e establishment of the Commonwealth—that was 
tu say, when the prelhninary arrangements, based 
Upon the Federal Defence of Australia, were carried 
- through with that object in view—and also during 
three eventful years, 1901-04, which followed 
estateshmenl ©i' the Commonwealth. During 
period he was associated with Captain 
J^fence inatters, but he (Sir Edward) 
4 ^bment hesitate in saying that on 
' with Captain OolHns. 



wtfes evoived lor 
i^cmgralt&le tl^hs^ves, 


ment of the Territorial system in this country, 
The evolution of the Territorial system in 
Australia, not unexpected on his part, had been, 
as Captain Collins had said, universal military 
service. It was possible that there might be a like 
development in this country. Captain Collins 
had remarked upon the importance of the work 
recently effected by Field-Marshal Lord Kitchener. 
In that connection he would like to supplement 
what the author had said in his paper, and assure the 
meeting, and through them the people of Great , 
Britain and also Australia, that sufficient recog¬ 
nition had not been given to those devoted soldiers 
and statesmen who, for fifty long years before 
Lord Kitchener went to Australia, devoted their 
time, their services, and in some oases their lives, 
to the solution of Australian military defence. 
There was some reason to fear that, by the omis¬ 
sion of any reference in Lord Kitchener’s report, 
the valuable services of many distinguished and 
devoted officers, who had contributed important 
and lasting work for Australia’s defence, extending 
over a long pericd of years, would be minimised or 
forgotten. He would remind the meeting that 
in 1859 Australia was one of the first portions 
of the British Empire to establish the Volunteer 
system, and he would further remind them 
that in 1885, under the guidance of that great 
and far-seeing statesman,'the Right Hon. Thomas 
Dailey, New South Wales was the first' self- 
governing Colony td establish a co-operative 
system of defence for the Empire, by determining 
to send to Suakin, at the end of the campaign in 
the Soudan, a contingent of infantry and artillery. 
The numbers wore small, but it showed to the, 
whole world the determination of Australia to 
take part in the defence of the whole Empire, and 
to establish what Mr. Chamberlain had since 
emphasised as the principle upon Which the Empire 
should exist, namely,each for all, and all for each.” 
Australia, therefore, had reason to he proud of her 
military past. He might also say a word with 
regard to the’ present. It would be within the 
recollection of all what ‘valuable troops were con¬ 
tributed by Australia to the South African War. 
Those services were rendered voluntarily, and 
Australia was actuated by the determination to- 
promote the unity and the solidarity of the Empire. 
He had great pleasure in moving a vote of thanks 
to Captain Collins for his paper, and in doing so 
he congratulated him most heartily, not only upou^ 
the paper, hut upon the excellent services which" 
he had been rendering the Commonwealth of which 
he was so able and valuable a servant. 

Mr. W. M. Kelly (Member of the Australian 
House of Representatives) said, as an Australian, 
he felt singular pleasure in seconding the vote of 
thanks. Every person who understood Australia 
would .be thoroughly satisfied with the very 
capable way in which thesnbjeci had been handled. 
He felt a peculiar, satisfaolieia in being present, 
beoau^ he had an opportunity hearing so' 
€^rly a ^the , Gcwerhor-Gene^al 
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Designate of Australia, whose speech had, to a The Bight Hon. Sir Geobge H. Reid, K.O.M.G., 
certain extent, lightened the regret which he, in in supporting the resolution, said he had heen 
common with all Australian politicians, felt in quite delighted with the temperature which had 
the resignation of the present Governor-General, 'been prevailing during the last few minutes—it 
Lord Dudley. He (Mr. Kelly) did not appear reminded him of the more active years of 
before the audience that afternoon as a missionary his own political life when he could say what he 
of Australian virtues, because he recognised that thought. Australia had been very fortunate in 
what virtues Australians possessed they shared the character of its representatives of the Throne, 
with their race throughout the world, and what and he was very glad to know, from what he had 
good fortune they held they owed to the Mother heard of Lord Denman and of Sir John Puller, 
Ooimtry and the white ensign of England, which that that happy train of experience which Australia 
had protected Australia in all the years past. He had had with one of the few visible links of the 
would like to say that co-operation—a word that Empire at the Antipodes would be well main- 
had been mentioned that afternoon—would not tained. He rather trembled when Lord Denman 
solve the problem of how the great self-governing began to refer to some of the confidences which he 
dominions could take their part in the great fabric George) had given to Lord Denman, because 

of Imperial defence. What was meant by the he had given Lord Denman one or two humble 
phrase, “ The defence of Australia ” ? It meant, suggestions which were entirely unfit for publica- 
surely, the defence of Australian interests through- tion. He had been delighted with the paper which 
out the world. A few years ago Australia’s idea was Captain Collins had read. He had had many inti- 
to prevent any hostile forces landing upon her mate opportunities of knowing the ability and the 
borders. Then she came to see that some coastal 25 eal and the successful manner in which Captain 
force was necessary to protect her coastal shipping, Collins represented Australia both before and since 
and at the present time she is beginning to jjjg own time, and he could assure the audience 

realise that the trade upon which the Aus- that it would have been really hard for him (Sir 

tralians lived, and the trade routes which enabled George) to stand the strains to which he had been 
her to get her products home to the markets subjected if he had not always had Captain Collins’s 

of England,^ might be threatened just as seriously thoroughly able, loyal, and efficient assistance. He 

in the British Channel as in the Pacific Ocean. supposed the audience were not at all surprised to 

Again, one could not point out any section ^ear that his distinguished friend, Sir Edward 

of the world and say it was the duty of any Hutton, had not agreed on all points with Captain 

particular portion of the Empire to defend that Collins; he did not know any man in the world 

particular section; it had to be realised that that whom his friend Sir Edward did agree, except 

section was part of a great whole, which must hang one—and that was himself. He managed to agree 

together if it meant to exist. He thought the with Sir Edward by saying to him: “Do what you 

problem would be salved only by co-operating in the ajid I will back you up.” He would like to 

sense of trades-union co-operation, under one ^^ke the present opportunity, from a very intimate 
single management. They were a young nation in knowledge of Sir Edward Hutton, of expressing to 
Australia, seeking ^ to handle national responsi- qij. Edward, on behalf of Australia, a very profound 
hilities without having all the functions of nation- feeling of gratitude for the great services which he 
hood. This country possessed a Foreign Office i^^d rendered in the earlier days of that country’s 
and diplomatic missions throughout the world, to niifitary devolopment. 
see what other people were doing .and thinking; 

and in the light of the information acquired in , , ^ ^ 

that Tfay, and in the light of the education of the ^ 

•Home Parliament, this country framed a con- carried, 

tinuous assurance upon the national wealth and 

national seonrity. Australia, on the other hand, Captain B. M. Goldins, in acknowledging the 
had absolutely no participation in foreign afiairs,” vote, desired, to say that if General Sir Edward 
and that made it extremely diffionlt for her to Hntton and he did diSer at times, at all events he - 
take her part continuously and systematically in cordially joined in the recognition of the immense 
the defence of the great structure of which she services that were rendered by Sir Edward, to 
was so proud to form a part. He felt strongly that Australia’s defence; ,, The. scheme Sir Edward 
if Australia’s defences were .to be continuous, if the introduced in Australia for military dofa^ce woffid 
defences of any British dominion were to be con- iast some considerable time, and form, the ground-, 
tinuous, they must be. framed in the light of the 'wori on which all future military systems would 
developments,and oomplioafions of doreigu policy. Ije based. .,i 

He felt that if Australia or any of the other ■ / 

dominions were .to solve the question,, the Lord Blytbc, on behalf of all presenty ^ 

of * it would come from , some close . reciprocal Lord- Denman Mid amiable wife 
• arrangement with the Mother Country, or hj-sonae,'; ' aji* .happine^-.^ in. .‘.^keir ^undertaking.^ - 
stilleloser-sohemelor fwign defence;_ Blyth) ^wm proud ;.ff feeing ^'tn ^a 
and not' through'ftie* loos© system-of 
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and information of which he spoke. He hoped and 
trusted that his friend, Sir George Beid, would, 
during his period of office, use his eloquent tongue 
for the purpose of advocating an improvement in 
those matters. 

Sir Ernest Shacklbton, O.V.O., said Captain 
Collins had referred to the generosity which Aus¬ 
tralia had extended to him (Sir Ernest). If 
Captain Collins had not referred to that fact he would 
not have spoken, but he would say that the first 
official help he received on his expedition was given 
by Australia; three of his best men came from that 
country—Professor David, Douglas Mawson, and 
Armytage. If any word of his that afternoon could 
go to help Douglas Mawson’s coming expedition— 
an expedition to gain purely scientific knowledge— 
in the Antarctic, he hoped it would do so. Pole¬ 
hunting expeditions were very valuable things, and 
he hoped the British flag would eventually fly on 
the Pole, but Douglas Mawson’s expedition was 
going out without any glamour and excitement to 
do great scientific work on one of the stormiest and 
most difficult coasts of the whole world. That 


ment of the Territorial system in this country. 
The evolution of the Territorial system in 
Australia, not unexpected on his part, had been, 
as Captain Collins had said, universal military 
service. It was possible that there might be a like 
development in this country. Captain Collins 
had remarked upon the importance of the work 
recently effected by Eield-Marshal Lord Kitchener. 
In that connection he would like to supplement 
what the author had said in his paper, and assure the 
meeting, and through them the people of Great 
Britain and also Australia, that sufficient recog¬ 
nition had not been given to those devoted soldiers 
and statesmen who, for fifty long years before 
Lord Kitchener went to Australia, devoted their* 
time, their services, and in some oases their lives, 
to the solution of Australian military defence. 
There was some reason to fear that, by. the omis¬ 
sion of any reference in Lord Kitchener’s report, 
the valuable services of many distinguished and 
devoted officers, who had contributed important 
and lasting work for Australia’s defence, extending 
over a long period of years, would be minimised or 
forgotten. He would remind the meeting that 


expedition would be a great benefit to Australia, on 
account of its researches in meteorology, which 
told people about their crops—of which he (Sir 
Ernest) did not know much. Australia had helped 
his (Sir Ernest’s) expedition, and it was therefore 
fitting that the people of this country and the rich 
Australians in it should help Mawson in his ex¬ 
pedition. 


Lieutenant - General Sir Edward Hutton, 
K.G.M.G., O.B., was pleased at being given the 
opportunity of asking the meeting to convey their 
thanks and appreciation to Captain Collins for an 
able and comprSahensive paper. Before referring 
' : to the paper, he would like to con^atulate 
Lord Denman upon going out to Australia and 
being associated there with the most warm-hearted, 
kindly, and hospitable people which existed on the 
face of the globe. There was no part of the Empire 
. where valuable public services, heartily rendered, 
were more appreciated. With reference to the 
^ ; paper, he would, like to say a word with regard to 
;l ', his, being elected to propose a vote of thanks to the 
atilhor. It was his privilege to be in Australia 
during and to have played some part in 

• the establishment of the Commonwealth—that was 


to say, when the preliminary arrangements, based 
Upon theEederal Defence of Australia, were carried 
throT^h with that object in view—and also during 
if eventful years, 1901-04, which followed 

Commonwealth. During 
'te'-was associated with Captain 
but he (Sir Edward) 
'hesitate in saying that on 


with Oapfebi^ Coitto. 





in 1859 Australia was one of the first portions 
of the British Empire to establish the Volunteer 
system, and he would further remind them 
that in 1885, under the guidance of that great 
and far-seeing statesman,'the Right Hon. Thomas 
Dailey, New South Wales was the first self- 
governing Colony’ to establish a 00 -operative 
system Of defence for the Empire, by determining 
to send to Suakin, at the end of tho campaign in 
the Soudan, a contingent of infantry and artillery. 
The numbers were small, but it showed to the 
whole world tho determination of Australia to 
take part in the defence of tho whole Empire, and 
to establish what Mr. Chamberlain had since 
emphasised as the principle upon which the Empire 
should exist, namely, “ each for all, and all for each.'’ 
Australia, therefore, had reason to he, proud of her 
military past. He might also say a word with 
regard to the present. It would be within the 
recollection of all what 'valuable troops were con¬ 
tributed by Australia to the South African War, 
Those services were rendered voluntarily, and 
Australia was actuated by the determination to 
promote the unity and the solidarity of the Empire. 
He had great pleasure in moving a vote of thanks 
to Captain Collins for his paper, and in doing so 
he congratulated him most heartily, not only upon 
the paper, but upon the excellent services which' 
he had been rendering the Commonwealth of which 
he was so able and valuable a servant. 

Mr; W- M. Kelly (Member of the Australian 
House of Bepresentatfves) said, as an Australian, 
he felt sin^lar pleasure in seconding the vote of 
thanks. Every person who understood Australia 
,Be thoroughly satisfied with the very 
, way in Which the subject had been handled. 

He Mt a peculiar satisfaction in being prissent, 
beca^he had had an opportunity , of hearing so 
early a efeaten^ from the Govemor^GeDierail 
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Designate of Australia, whose speech had, to a 
certain extent, lightened the regret which he, in 
common with all Australian politicians, felt in 
the resignation of the present Governor-General, 
Lord Dudley, He (Mr. Kelly) did not appear 
before the audience that afternoon as a missionary 
of Australian virtues, because he recognised that 
what virtues Australians possessed they shared 
with their race throughout the world, and what 
good fortune they held they owed to the Mother 
Country and the white ensign of England, which 
had protected Australia in all the years past. He 
would like to say that co-operation—a word that 
had been mentioned that afternoon—would not 
solve the problem of how the great self-governing 
dominions could take their part in the great fabric 
of Imperial defence. What was meant by the 
phrase, “The defence of Australia”? It meant, 
surely, the defence of Australian interests through¬ 
out the world. A few years ago Australia’s idea was 
to prevent any hostile forces landing upon her 
borders. Then she came to see that some coastal 
force was necessary to protect her coastal shipping, 
and at the present time she is beginning to 
realise that the trade upon which the Aus¬ 
tralians lived, and the trade routes which enabled 
her to get her products home to the markets 
of England, might be threatened just as seriously 
in the British Channel as in the Pacific Ocean. 
Again, one could not point out any section 
of the world and say it was the duty of any 
particular portion of-the Empire to defend that 
particular section ; it had to be realised that that 
section was part of a great whole, which must hang 
together if it meant to exist. He thought the 
problem would be solved only by co-operating in the 
sense of trades-union co-operation, under one 
single management., They were a young nation in 
Australia, seeking to handle national responsi¬ 
bilities without having all the functions of nation¬ 
hood. This country possessed' a Foreign Oflioe 
and diplomatic missions throughout the world, to 
see what other people were doing and thinking; 
and in the light of the information acquired in 
that way, and in the light of the afiuoation of the 
Home Parliament, this country framed a oon- 
tinnous assurance upon the national wealth and 
national security. Australia, on the other hand, 
had absolutely no participation in ** foreign affairs,” 
and that made it extremely difficult for her to 
take her part continuously and systematically in 
the defence of the great structure of which she 
was so proud to form a part. He felt strongly that 
if Australia’s defences were to be continuous, if the 
defences of any British dominion were to he con¬ 
tinuous, they must ha.framed in the light of the 
developments and oomplioalions of foreign policy^ 


The Right Hon. Sir George H. Reid, K.C.M.G., 
in supporting^ the resolution, said he had been 
quite delighted with the temperature which had 
'been prevailing during the last few minutes—it 
reminded him of the more active years of 
his own political life when he could say what he 
thought. Australia had been very fortunate in 
the character of its representatives of the Throne, 
and he was very glad to know, from what he had 
heard of Lord Denman and of Sir John Puller, 
that that happy train of experience which Australia 
had had with one of the few visible links of the 
Empire at the Antipodes would be well main¬ 
tained. He rather trembled when Lord Denman 
began to refer to some of the confidences which he 
(Sir George) had given to Lord Denman, because 
he had given Lord Denman one or two humble 
suggestions which were entirely unfit for publica¬ 
tion. He had been delighted with the paper which 
Captain Collins had read. He had had many inti¬ 
mate opportunities of knowing the ability and the 
zeal and the successful manner in which Captain 
Collins represented Australia both before and since 
his own time, and he could assure the audience 
that it would have been really hard for him (Sir 
George) to stand the strains to which he had been 
subjected if he had not always had Captain Collins’s 
thoroughly able, loyal, and efficient assistance. He 
supposed the audience were not at all surprised to 
hear that his distinguished friend, Sir Edward 
Hutton, had not agreed on all points with Captain 
Collins; he did not know any man in the world 
with whom his friend Sir Edward did agree, except 
one—and that was himself. He managed to agree 
with Sir Edward by saying to him: “ Do what you 
like, and I will back you up.” He would like to 
take the present opportunity, from a very intimate 
knowledge of Sir Edward Hutton, of expressing to 
Sir Edward, on behalf of Australia, a very profound 
feeling of gratitude for the great services which he 
had rendered in the earlier days of that country’s 
military development. 

The vote of thanks to Captain Collins was then 
put and carried. 

Captain R. M. Collins, in acknowledging the 
vote, desired to say that if General Sir Edward 
Hutton and he did differ at times, at all events he 
cordially joined in the recognition of the iinmensa 
services that were rendered by Sir Edward, tq 
Australia’s defence. The .scheme Sir Edward 
introduced in Australia ior military defence wpuld 
last some considerable time, and form, the ground¬ 
work on which all future military systems would 
he based. , 


He felt that if Australia or any of the, other 
dominions were to solve the question,, the solution 
of.it would come from some close reciprocal 
arrangement with the Iilother Country, or 1^ some, 
still closer schemeifor dofenoepurpo^ 

and. not throng' the loW syeteiu of co-f 
0^'which so muA .was spokeapf-at 


Lord BnYTH, on h^alf of .all. present, 
Lord-Denn^ and,._i^ ^ishlemfe 
all, 'happingin undertaidng. 

,Blyth) wa«, proi^:;of heing.iua^^^i^ 
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tiieefciag Lord Datimau in the House of Lords for 
the past three or four years, and in some respects 
Lord Denman had been his master there. In the 
kindest way possible, Lord Denman had always 
shown members of that House how they should 
do their duty. Referring to Lord Denman’s 
appointment as Governor of the Commonwealth, 
he (Lord Blyth) had spoken to several Peers on 
the side of the House on which he had the honour 
of sitting, and they all said, ** We have got a man 
who will do his duty and his actions will bear 
golden fruit,” and that expression was also borne 
out by several members of the Opposition. There 
was, indeed, perfect unanimity as to what Lord 
Denman was likely to do in Australia for the 
Mother Country, and all hoped that he would 
have health and strength to carry out his high 
ideals. 

The OHAIRMA.N, in acknowledging Lord Blyth’s 
kind wish, said he was very glad to have had the 
opportunity of being present that afternoon, 
because he had met several people with whom he 
hoped to be closely associated in Australia, and 
he had also had the opportunity of listening, apart 
from the address given by Captain Collins, to some 
of the best speeches he had ever heard in his 
life. 


Mr. 0. Reginald Bnook, F.R.G.S., writesIt 
is very evident to students of Australian affairs 
that one of Australia’s greatest needs is population. 
But it is doubtful if the conditions offered to 
emigrants from Britain, good though they are, will 
prove sufficient in the future. I venture to urge 
once more the policy I have advocated; that areas 
of fertile Crown lands should be set aside for the 
use of British municipalities, to form properties to 
be developed by their ratepayers, and as outlets for 
their surplus population, present and future. The 
^ territory of Northern Australia appears to ha 
uuencumhered. Why not allocate such areas 
therein to every British county or city‘as a 
^ perpetual property, and invite capital and settlers 
thereto ? The time will come when such properties 
would be of great aud growing value. Australia 
*^and Canada continue to drain away the British 
land-working element, and to leave us our artisan, 
-element which lacks ,sufficient employment at 
home. But this process must come to an end from 
natural causes; whereas, if our home communities 
ytpm endowed with overseas properties of their 
cywjaj a would provided for the establishing 
to agricultural ones, and a 
tie of; ^session and interest grow to heii^ 
,be|we6n the homeland and Australia. Present 
ol eSHhigEatibn are too hazardous for a 
numheB c^ peo^fe—^meh and women, to'say 
pfhoysif organised conditions,. 

. brought about, it is 
a, far greater number 

jj 


ARTS AND CRAFTS, 

TJie Reproduction of Sculpture.-^Mtov two years’ 
work, Mr. Reyuolds-Stephens has brought his 
improved electrofcyping process to such a point 
of perfection that he was able to show, at his 
studio the other day, a very beautiful and quite 
remarkable reproduction of his well-known group, 
representing Elizabeth and Philip II. of Spain 
contending for the supremacy of the seas in a 
game of chess, at which they are using ships for 
pawns. It is a matter of common knowledge that 
the reproduction of sculpture by the usual methods 
is anything but satisfactory: the moulds have to 
he made in small pieces, and owing to shrinkage 
and various other causes there is generally a good 
deal of distortion, so that the charm of a really 
fine original is inevitably, lost. Mr. Roynolds- 
Stephens has realised the dangers which beset his 
process and set himself thoughtfully and methodi¬ 
cally to overcome them. He made a special plaster 
model carefully articulated so that it could be 
taken to pieces for the casting, and arranged so 
that the joints came in convenient places. From 
the various portions of this model the gutta-percha 
moulds were taken. When once they were set, 
instead of being stretched slightly to get them off 
—^with the natural result that they did not return 
to exactly their original lines—^they were bound with 
metal to keep them in shape, and then the plaster 
was simply broken out of them, with no attempt 
to keep it intact. Thus the moulds, when they 
came to be fitted together, joined exactly without 
having to be pulled into place, and the reproduction 
taken from them by means of a process of electro- 
deposit of copper, is an exact facsimile of the 
original piece of sculpture. The sculptor in this 
case has finished off the group by tinning the 
damask pattern of Elizabeth’s dress, and by in¬ 
serting pieces of mother-of-pearl, etc., in the 
trimmings of the costumes, and enamelling Philip’s 
jewel of the Golden Fleece, so that this particular 
piece of work represents, besides the bare result of 
the process, a good deal of the artist’s own labour 
and thought; but no one who has seen Mr. Reynolds- 
Stephens!s trial piece can doubt the success of his 
process or remaiu unconvinced of the possibility of 
worthily reproducing sculpture by his new method. 
It is to he hoped that some proportion of those 
who will probably see it at the May exhibition of 
the Royal Academy will realise what it really 
means. 

The Salting Bequest —All students of applied 
art who have been in the habit of visiting the 
Yiotoria and Albert Museum, are well acquainted 
with the name and fame of the late Mr. George 
Salting, but since the bulk of his collection has 
hitherto been distributed through the museum, 
probably very few people realised the extent of 
his bequest to the nation until they saw the 
whole housed in its new quartets* It is, indeed, 
a bequest extraordinarily well vrorth having. 
The wonderful ooUeotion of pottery includes 
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Henri II. ware, Palissy ware, Italian Majolica, 
Hispano-Moresqne work, Persian and Syrian 
pottery, and a splendid muster of Chinese por* 
celain. And pottery is only a fraction of the whole 
which includes, among other things, really valuable 
examples of woodwork, cuir& bouilli, ironwork, 
ivories, cut jade, lacquer work, and applied art of 
almost all kinds. 

It seems, perhaps, hardly generous to look a gift 
horse in the mouth, and one can appreciate the 
feelings of a collector who wishes the world to 
know the extent of the collection he leaves behind 
him; but from the point of view of the nation at 
large, it is a thousand pities that the works of art, 
which, according to the terms of Mr. Salting’s will, 
are shown at South Kensington in rooms apart from 
the rest of the exhibits, cannot, after a brief display 
by themselves, take their place in the general 
galleries and be included in the ordered sequence 
of the newly-arranged museum. The present 
grouping of the objects reflects credit on whoever 
was responsible for their arrangement, and the 
plan which places the Chinese and Japanese 
porcelain on the second floor, rather beyond the end 
of the main pottery collection, is specially to be 
commended; but, though this is an excellent 
expedient under existing circumstances, it is 
scarcely an ideal arrangement. 


the exhibits were quite up to their usual high 
standard. Mr. Harold Stabler, besides some work 
which had been exhibited elsewhere, showed a very 
pleasingly-shaped silver oiborium decorated with 
well-chosen vine ornament. Mr. Kruger sent some 
admirable decorative sketches, Mr. Gilbert Bayes 
some charming little statuettes, particularly a tiny 
knight in armour, which was most attractive; Mr. 
Manwaring contributed some very satisfactory 
pieces of lettering and illumination. With these 
exceptions the show consisted mainly of jewelry, 
of which there was a very creditable collection. 
The old Sir John Cass students have, as a rule, 
much more feeling for design than the ordinary 
run of school-trained jewelers, and by far the 
greater part of the objects shown at Sloane-street 
were well considered and well planned, and had 
a certain distinction of style which most “ art 
jewelry” lacks. Miss Kirkham exhibited a very 
attractive clasp, besides a very dainty chain and 
pendant; Miss Violet Ramsay was represented by a 
case of work in which the right relation of the 
stones to the silver work was very well maintained, 
and Miss Shipwright’s chains showed a .good deal 
of fancy in the designing of the links, whilst several 
other ladies showed interesting work. 


All-British A;ppUed Art —The All-British shop¬ 
ping week offered incidentally an opportunity of 
seeing a good deal of English industrial art. There 
was a little exhibition of British lace held in 
Wigmore Street, under the patronage of the Queen 
and other members of the Boyal Family, at which 
plenty of good Buckinghamshire, tambour, Honi- 
ton, and other laces were shown, though some of 
the best Devonshire industries ware not repre¬ 
sented. Good specimens of Lancastrian, Buskin, 
Doulton, and other pottery were displayed by a 
number of shops and dealers, and must have given 
the man in the street rather a surprise if he stopped 
to think about them. Waring’s exhibited some 
beautiful examples of brocades and damasks, woven 
at Spitalfields and Braintree. It would have been 
interesting to have seen some of these labelled and 
arranged side by side with French goods, for they 
certainly, looked as if they would compare by no 
means unfavourably with silks woven at Lyons and 
Paris. There were a number of pretty prints and 
chintzes about—and the centre of one of Liberty’s 
windows was occupied by a fine bold pattern called 
the golden pheasant, block-printed on a specially 
woven ground. A large number, of colours were 
employed and it could not have taken far short of 
thirty blocks to print the design as it stood. A 
tour-de-force is not always artistically happy, clever 
as it may be technically, but this'particular effort, 
which in its way was as fine as a piece of tapestry, 
was very weU worth the trouble taken to produce it- 

The Bir fohn Cass Arts cmd Crafts Society.-^ 
The Sir John Gass Arts,and Grafts Society.held its, 
annual exMbi|tion at Sloanb-Btreet this yea^^ and 


GENERAL NOTES. 


Loan Funds for Women. —The report of the 
Society for Promoting the Employment of Women, 
recently read at the fifty-second annual meeting, 
over which Lord Balfour of Burleigh presided, con¬ 
tains an interesting account of the year’s work of a 
body which is not so well known as it deserves to 
be. Established over half a century ago, the 
society has done “admirable work as a pioneer in 
opening up new professions and occupations for 
women, and in endeavouring to fit tbem by syste¬ 
matic technical training for such positions. To 
assist and encourage girls whose circumstances do 
not enable them to incur the necessary expenses 
to secure this trainiug, the society has instituted a 
series of loan funds. The rules under which they 
are administered are very simple. The amount of 
the loans is limited to £30. The grantee, or, if she 
is under twenty-oue, her father, has to sigu an 
agreement that she will complete her training; 
that she will repay her loan, without interest, after 
her training is finished, by instalments of three 
shillings out of every pound she earns; and that 
she will keep the society informed of her engage*, 
ments, earnings, and address until the whole of the 
loan is repaid. Someone in a responsible posiiaon 
must guarantee that she will keep this agreem®®A 
faithfully. If she fafls to do so, the guarantor 
responsible for the loan or any portion 
has not b^n repaid; but'if she Is 
honest the guarantor'is never trouble^; 
of thd'grantee ^toncels the debt. 

■ ^ns,was''gj^mted,^-_|n; 189?, mM. 

■ .. . I ^ ^ \ 
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there has been an almost constant increase in the 
amounts granted. For the present yeat the total 
is ^544, while the repayments amount to nearly 
^2400. It is gratifying to know that it is quite 
exceptional for a grantee to shirk the responsibility 
of repaying her loan. As a rule, the instalments 
are repaid with great regularity, and the extracts 
from letters which are printed in the report show 
what a great boon the loans have proved in many 
cases. Frequently they are the turning-point in a 
girl’s career, and save her from joining the army of 
unemployables who, while willing to work “ in any 
capacity,” are qualified in none. The committee 
make an urgent appeal for funds to enable them to 
<5arry on and extend their work. The appeal was 
strongly endorsed by Lord Balfour of Burleigh, and 
there can be no doubt that any money subscribed 
to the funds of the society will be put to the 
excellent,purpose of helping people to help them¬ 
selves. 

The Galtok Chair oe Eugenics.— Sir Francis 
Galton, F.R.S., who died in January last, left his 
residuary estate to the University of London for 
the purpose of encouraging the study of eugenics. 
The residuary estate will amount to some £46,000, 
which is to he devoted to the establishment of a 
Chair. The duties of the Professor will - be (1) to 
collect materials bearing on eugenics; (2) to dis¬ 
cuss such materials and draw conclusions; (3) to 
form a central office for the provision of informa¬ 
tion concerning the laws of inheritance in man; 
and (4) to extend the knowledge of eugenics by 
professorial instruction, occasional publications, 
public lectures, etc. In his will. Sir Francis Galton 
expressed the desire, though he did not impose it 
as an obligation, that on the appointment of the 
first professor the post shall he offered to Professor 
Karl Pearson, and on such conditions as will give 
him liberty to continue his Biometric Laboratory 
now at University OoUege.” 

Population of Bosnia and Herzegovina.— 
The civil population of Bosnia and Herzegovina, 
according to a census just taken, amounts to 
1,896,673 inhabitants at the present time. This 
shows an increase of 827,601 persons since 1895, 
or 20'87 per cent. 


MEETINGS OF THE SOCIETY. 

'v; Ordinary Meetings. 

, April 26.— Noel Heaton, B.So:, F.O.S,, “The 
. l^^uetion and lc|ei#fication of ImitatioiqL and 

■S '1^4- 3.-^A;'W.* Gattie, .“London ^Transport.” 

M.Inst.O.E., F.R.S.,.'Win 

S*MJ.Heoh.B.,MXE.E., 

% 

viE^EOTSffi,“L@s Basses 



May 24.— Frank M, Andrews, “Architecture 
in America.” Sir Aston Webb, O.B., R.A., 
F.R.I.B.A,, will preside. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock 
April 27.—Sir Thomas Henry Holland,K.O.I.E. , 
D.So., F.R.S., “ The Trend of Mineral Development 
in India.” 

May 25.—W. R. H. Mere, I.O.S., O.3.I., LL.D., 
“ The N.W.'F. Province of India.” 


Colonial Section. 

Tuesday afternoon, at 4.30 o’clock:— 

May 9.—F. Williams Taylor, “Canada and 
Canadian Banking.” 

Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Alfred E. H. Tutton, M.A., D.Sc., F.R.S., 
“Rook Crystal: its Structure and Uses.’' 
Four Lectures. 

May 1, 8,15, 22. 


MEETINGS FOR THE ENSUING WEEK. 

Whdnesday, Ai>Rir4 19...Meteorological, 25, (^'eat Georgc- 
street, S.W., 7.30 p.m. 1. Mr. W. Marriott, 
“Variations in the English Cliraato during the 
thirty years, 1881-1910.” 2. Captain C. H. Ley, 
“ The Value of ‘the Two-Theodolite Method for 
determining Vertical Air-Motion." 3, Captain 
0. H. Ley, “ An Automatic Valve for Pilot 
Balloons." 

Microscopical, 20, Hanover-ficiiiarc, \V., vS p.m. 
1. Mr. E. J. Spitfca, “A Report on the Grayson's 
Rulings presented by Mr. Conrad Beck to the 
Royal Microscopical Society.” 2. Mr, B, J. 
Sheppard, “ The Reappearance of the Nucleolus 
in Mitosis." 8, Sefior Domingo de Orueta, 
“Apparatus for Photomferography with tlio 
Microscope Standing in any Position, especually in 
InclinedPosltion.” 4. Mr. .Tamos Murray, “ Canadian 

' Rotifers collected by the Shackleton Antarctic 
Expedition, 1909.” 5. Mr. E. J. Spitta, “ Low- 
power Photomicrography with Special Relation to 
Colouring Methods." 

Thursday, APBllj20...Camera Club, 17, John-street, Adelphi, 
W.a, 8.80 p.m. Dr, G. H. Rodman, “Stick 
Insects.” 

Numismatic, 22, Albemarle-street, \V., 0.30 p.m. 
Mr. G. F.mil, “A Find of Ancient British Coins 
of a New Type.” 

Friday, Athid 21...Brewiug, Institute of (Yorkshire and 
North-Eastern Section), Queen’s Hotel,Leeds, 8 p.m. 
Mr. T. Fairley, “ The Collection, (Joinposition and 
Treatment of Water-supplies suitable for Brewing 
and other Purposes.” 

Municipal and County Engineers (Metropolitan 
District Meeting), Caxtou Hall, Westininster, 
,S.W., 7,SQ p.m. Discussion on the following 
papers;—!. Mr. A. J, Price, “Pumping Plant for 
Sewerage and Water Works." ,2. Mr. W. Ransom, 
“Filtration and Purification of Water for Public 

^ . Supply*” 

Saturday, April 22..,Munioipal and County Engineers 
(Home District Meeting), Town Hall, Croydon, 

. 10 a,m. 1, Mr. George F, Carter, “ Some of the 
Public Works of Oro^rdon." 2. Mr. B. F. Morgan, 
“Permanent Way and Highways to Croydon.’ 
8. Visits to PtibMo Works. 
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The Society’s Conversazione will be held this 
year at the Natural History Museum, Crom- 
well-road, S.W. (by permission of the Trustees 
of the British Museum), on Tuesday, May 30th, 
from 9 p.m. to 12. 


LIST OF MEMBERS. 

The new edition of the List of Members of 
the Society is now ready, and can be obtained 
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which was so long the pabulum of the European 
scholars. In fact, the dominant idea of mathe¬ 
matical order and relation of effect to cause 
appears in the Chinese classics in so definite a 
form that several very striking analogies are 
presented between the native philosophy and 
modern science. 

The general system seems to have been best 
described by the sage Ch’u Hsi, who lived in the 
12th century a.d. (Sung^ dynasty). Accord¬ 
ing to this philosopher, all things wan'^ 

wu^, “ the manifold ’’) were produced from the 
Great Absolute t’ai^ chP, “ the ultimate 

limit") by differentiation into the Yang^ (j^) 
and Yin^ (|^), which, again differentiated. and 
combined into all the countless varieties of 
things. The words Yang^ and Yin' are usually 
translated male and female principles, but would 
seem rather to mean brightness and shadow, , or, 
in modern terms, positive and negative. 

All these changes (^^ pien^ huaS ‘‘ meta¬ 
morphoses") occur in accordance with four 
principles:— 

1. Li» (Sg) order. 

2. Shu"* (1^) mathematics. 

3. Ch’i^ (^) breath or motion. 

• 4. Hsing^ form or outline.. 

The idea seems to be that each change takes 


CHINESE NATURAL PHILOSOPHY 
# AND MAGIC. 

By Professor Herbert Chatley, B.Sc. 
I.-«The Chinese Theory of the Universe. 

' Within the last few years there has been a 
rapid assimilation of Western science by the 
intellectual classes of China, and it may perhaps 
be feared'that, as in Japan, the old knowledge 
of China is being forgotten. It is, nevertheless, 
qui|e .demonstrable that the early Chmese ideas 
as to cpsm<^oay ajjd have, a basis 

.sounder‘ than’ ffiat of the &j:eek 


place in accordance with immutable principles 
(Li®), following mathematical order (Shu^), the 
change, proceeding as a motion (Gh’P), and 
manifested by the form (Hsing®). 

If we compare this system with the modern 
scientific scheme, by which things are evolved 
(“ pien hua " seems to mean “ evolye " as nearly 
as possibly from the primitive matter (Croo^.^’ 
“protyle" or the ether of the physicists), # 
positive and negative electrons,(J* 
such changes proceeding according to a 
law exp-ressible«mathematically; 
„ ihbtsbn and"* manifest in the 
analogy > hs' corc^letej ^ 

-that .resemblanG^-^^ , 
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somewhat, but certainly the parallelism is re¬ 
markable. The next feature in this extraordinary 
philosophy is the system of the Kna* (^[*) 
figures. The two elemental principles of the 
Yaog^ and Yin^ were conceived to have paired 
in all possible ways, making the four superior 
Kua* (P9 ^ szu* hsiang^, the four images or 
stars), which again combined with the elemental 
forms so that we have eight combinations, each 
containing three constituent elements (the 
Eight Diagrams pa^ kua"*). These again 

combined with one another to produce sixty- 
four “kua*” combinations, These sixty-four, 
each containing six yao^ (^) or Yin^ and Yang^ 
elements, produce 384 variations. The order 
and names of the sixty-four combinations and 
their mystical symbols are given in the Yih'^ - 
Ching^ = Book of the Change), together 

with commentaries by various scholars attempt¬ 
ing to explain them by ethical and cosmological 
analogies. Originally there seem to have been 
three versions of the Yih'^ Ching^—the Lien^ 
Shan' ill), the Kuei' Ts’ang" (|f ^), 
and the Ghou^ Yih^ ascribed respec¬ 
tively to Shen® Nung’* droa 2700 B.C., 

Hnang* Ti‘ drm 2600 b.c., and to the 

founders of the Ghin^ dynasty circa 1200 b.c. 
The Eight Diagrams in their natural order are 
ascribed to the prehistoric emperor Fu® Hsi^ 
(tit 2S00 B.O., who is said to have 

oUerved them on the back of a tortoise. 
Associated with these early speculations are 
the map of H@® (^) and the chart of Le”* 
which are composed of numerical arrangement 
of the Yang® and Yin^ The notion of the universe 
as having originally developed from a mathe¬ 
matical arrangement of units appears in philo¬ 
sophical history many times. The essential 
idea occurs in Lucretius, and is elaborately 
stated in the . oosrhogony ascribed to the 
Pythagorean school (see G. B. S. Mead’s book 
on the Gnostics “Fragments of a Forgotten 
Faith”). Sephiruth of Hebrew Kubbalu 
are quite anal<^oas,* and finally we come on the 
same idea in Professor J. J. Thomson’s recent 
matbems^cal theories as to the electronic con¬ 


stitution of the atom.f He shows that the only 
stable aaremgeiment of the electrons involves a 


j: of o<me®Eiliie polyga (or polyh^a); the 

4simiber of .etecfewms depending on the degree tc 
0Q9!Scenkl6 order is developed. The 




|;|gr WBMM <sf ilte Oema^triyali or numericstl 

£ or tije t,birfey-two «paths*' of the 

of atoanic comf^taMan is 
If led to Mep»deMeff*s law, of which 


importance of numerical arrangement in the 
constitution of matter is also seen in the atomic 
theory of chemical combinations. Although 
this analogy between modern science and the 
mystical speculations of the ancients may not 
be of any real import, it is rather noteworthy, 
and would seem to imply that some of the old 
philpsophers intuitively arrived at some of the 
more importanb conceptions of experimental 
physios. , 

As far as the Kua^ figures are concerned, it 
may of course be contended that once the 
idea of a fundamental duality is conceived 
(analogous to the main dogma of Mazdaeism), 
the combinations naturally suggest themselves 
by mathematical reasoning. Even if this be so, 
it was certainly a great advance to have con¬ 
ceived that matter is necessarily composed of 
all the possible combinations of two elements, 
taken in groups of certain numbers progres¬ 
sively. ' ^ 

The moment, however, we begin to examine 
the connections which the Ghtnese sages drew 
between the combinations and actual pheno¬ 
mena, we find ourselves in the region of empiric 
or occult reasoning, based purely on analogy. 
The simple Kua* combinations of elemental 
principles are by them identified with very 
complex phenomena, with which there is no 
apparent connection. If we suppose that these 
phenomena are merely types of those conditions 
or states which the Eua* figures are intended 
to symbolise, some assistance may perhaps bo 
gained; but it is necessary to be very cautious 
in making any such assumptions, since the 
mere desire to magnify the value of these 
antique concepts may be the mainspring of our 
action. 

In the ode which appears at the beginning of 
the Tih‘ Ohing' (pi ^ ^ Chou* Yih* 

Kua* Ke^) the eight Kua^ are said to have made 
in wei®) the eight natural phenomena:-— 
Heaven, Moisture, Fire, Thunder, Wind, Water, 
Mountains, Earth. (See table on p. 669.) 

It is conceivable that originally the diagrams 
were merely intended to signify the different 
states of matter suggested in the table, although 
there is of course the usual objection to this— 
that concrete ideas generally precede abstract 
ones. 

It seems doubtful whether any useful ptu^ose 
will be served by endeavouring to identify the 
meanings of the sixty-four Eua^ fen the same 
lines; but, presumably, if the eight Eua were 
intended in the manner suggested, the sixty-foiir 
extended the system. / 
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The scheme may be shown in a table, as The legend which ascribes the invention of 
follows:— cards to the purpose of amusing a mad king 


Kua^ Figure. 

Name. 

Meaning of Name. 

Natural Phenomenon. 

Possible Significance. 


^ Ch’ien*^ 

dry, to come out 

Heavens 

Change (commencement of). 

ZZH 

^ Tui* • 

to exchange 

Moisture (^) 

Permeability. 

ZJIZ 


to separate 

Fire 

Bepulsion. 

ZLZ 

^ Chto« 

to quake 

Thunder 

Vibration. 

**T 

M Stm< 

mildness 

Wind 

Equilibrium. 


K’atf 

a hollow, uneven 

Water 

Heterogeneity. 



obstinate 

Mountains 

Bigidity. 

== 

K’uii' 

yielding 

Earth 

Plasticity. 


II.— Chinese Magic. 

The system of occult philosophy upon which 
magical practices are based in China is prac¬ 
tically that outlined in the above sketch of the 
theory of the universe. The manner in which 
a series of occult associations of ideas has been 
formed is described in the following 

Eitel, “Feng-Shui, or the Budiments of 
Natural Science in China.” Triibner, 1878 
[No. E. 896. Tientsin Municipal Library]. 

Cams, ‘‘Chinese Occultism,” in the Moniat 
(quarterly review), vol. xviii., p. 510. 

De Croot, “ The Beligious System of China.” 

The system of magic variously called Feng^ 
Slrai® (11, 7jC) Ti‘ 11» (iSfi SI), or k’an' yU* 
(mm). professes to decide as to propitious 
times and places, and is more properly termed 
augury, but as far as the author can discover, 
the same principles underlie the ritual of the 
invocation of spirits, divination (prophecy), and 
thaumaturgy (the working of miracles). At the 
present time it seems to be only employed in 
three ways;— 

1. The discovery of propitious times and 
places for the building of houses and the 
construction of graves. [This depends on an 
astrological scheme which indicates the loom 
and value of the Yin^ and Yang^ at any time or 
place, and the analogous conditions indicated 
by the topography*] 

2. Fortune-telling. 

3. Gambling. 

The last-named is generally the final form of 
a system of divinaMoh. The use of eards ^is 
said to be derived from the Turot cards wB&h 
.were originally employed for occult 


does not seem at all a sufficient explanation,, 
and there is in addition the fact that cards of a. 
kind existed before the said king. In further 
support of this idea, the well-known practice 
of telling fortunes by cards may probably be 
regarded as a survival of a regular form of 
divination by such means. It seems, in fact, 
probable that card-playing for stakes is a mere 
development of a ceremony in which individuals 
consulting the oracle decided to abide by its 
pronouncements as to the holding of disputed 
property. 

Dice and dominoes (which are obviously re¬ 
lated) serve the same purpose, and are probably 
related to the Kua* Diagrams. The teetotum 
and the gambling dials used in various games 
come within a similar category, which includes 
all arithmetical methods of determining chances. 

The occult origin of these games of chance 
may explain the old ecclesiastical prejudice 
against them which always had a keen eye for 
“ La magie noire.” 

The Chinese method of gambling with a 
number of sticks, such as one sees in Chih-Li^ is 
obviously based on the methods of divination 
described in the Yih* Ching^, (In the chapter 
called ^ ^ shihM®, “The Bites of Divina¬ 
tion.”)* * 

Dimnation. 

There can be litMe doubt, when one studies 
the different forms of divination, that it wastfie ; ; 
ancient belief that any group of different units ' 
wWfe arrangement,^ter a process of sbuffi^ / 

■ ^ ‘Ml these M the ^STIh* . 

wdtten ^ Bca)* but taje oa' ■ ■ 

of doitfaciaii 

.■’ ■: 
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was impossible to predict would serve for pur¬ 
poses of prophecy, the unseen powers being able 
to affect the slight variations of circumstance 
which determine the final configuration, while 
those imtiated into the code explaiaing all the 
possible configurations were thereby able to 
interpret the will and knowledge of the unseen 
powers. In various occidental and oriental 
books on occultism, the diviner is directed to 
concentrate his attention on the object to be 
. known, presumably so that he should become a 
responsive medium to the spiritual influences, 
wlio would so control his nervous and muscular 
actions that in the process of shuffling a 
prophetic configuration of the units would be 
produced. 

In the above-mentioned chapter of the Yih* 
Ching\ after elaborate preparations- of the place 
in which the divination is to be performed and 
the burning of incense, a conjuration has to be 
recited and then by a process of shuffling fifty 
sticks into two or three groups, and counting 
out the odd sticks by cycles of eight, the two 
parts of one of the sixty-four yao^ are deter¬ 
mined. The sections of the Yih^ Ching^ which 
explain (I) the meanings of each of the yao® are 
tlien to be consulted, and the oracular reply is 
in accordance therewith. 

A critical examination of the early forms of 
the Chinese characters referring to occult prac¬ 
tices show that the Tortoise-shell (which is now 
a figure of speech for the Pa Kua, but anciently 
was used in the same manner as shoulder-blades, 
. being scorched and its cracks and marks ex¬ 
amined) and stalks hate from times immemorial 
been employed to divine the future. The dis¬ 
tinction of lucky and unlucky into “ Straight 
or whole,” and' ** Broken or crossed,” also 
shows the antiquity of the Yin and Yang 
figures. 

With regard to the Kua system of divination? 

' ^ it is one of the simj^est and most scientific (if 
such a word is appropriate) of all the systems 
employed by the higher civilisations. It re¬ 
cognises ah initio that circumstances can only 
combine according to the mathematical law of 
and carefully tabulates all the 
’ > results for eight units. By means of 

sSl&s or counters the prophetic configuration 
is sfmply found and the book of oracles oon- 
psycholo^cal point of 'view 
Ibis’’process present them- 
;;;:w 

wholly .cohtrotled by 
.. relation to the 


% The shuflling is manipulated by the con¬ 
jurer and the oracle bears a relation determined 
by his mind. 

3. The shuffling is controlled by the sub¬ 
consciousness of the operation, so that the 
relation of the oracle to the event is deter¬ 
mined by the ‘‘infra-mind” or “subliminal 
self.” * 

4. The shuffling gives opportunities for 
extra-carnate beings to influence the nervous 
system so that the fingers are controlled to 
produce an appropriate configuration and pro¬ 
phetic oracle. According to magical dogma, 
this would necessitate the prior production of 
a receptive and passive state of mind in the 
operator such as would doubtless follow from 
an adherence to the ritualistic instructions of 
the Yih Ching, 

Which of these occurs in any particular case 
may be left open to discussion. 

Dr. Cams has suggested that the Judaic Urim 
and Thummim were of a similar character to 
the divining stalks. Certainly the divining 
arrows of Hezekiah are analogous. It is possible 
that the Jewish priests had a book of oracles 
similar to the Yih Ching, which interpreted the 
different groupings of the oracular symbols. 
The Babylonian text-books (or bricks) on omens 
indicate a similarly systematic arrangement of 
oracles. Possibly the Roman Sibylline books 
also served such a purpose. 

Invocation of Spirits, 

In an essay by the author on “ Meditoval 
Occultism,” published in the l/oms^, an attempt 
has been made to demonstrate that magical 
or religious ritual is a form of “suggestion.”. 
As a-corollary, it follows that the whole of a 
magical ceremony is a species of auto-hypnosi- 
genesis culminating when successful in a state 
of ecstasy, which differs from the usual oomatbao 
condition in that the operator retains some 
control over himself. On this hypothesis, the 
invocation of spirits (conjuration) consists of 
the following parts:— 

1. A preparation of the mind, generally ex¬ 
tending through years, which forms a belief iii 
the existence, order, and nature of the spiritual 
world. 

2. A specific preparation of the mind and 
body for the particular ceremony, generally 
consisting of a course of abstinence and 
meditation. 


• This of course contradicts the scholastic dogma Q Nihil 
est in intellects quod non prius est in sensfl,” but modern 
iwycholbgy'casts grave doubts on the literal adouraoy of this 
aphorisxn.. • 
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3. A ceremony consisting of a ritual and 
conducted in such a place that every detail of 
environment, conduct, and thought, tends in¬ 
creasingly to suggest the desired thaumaturgic 
result. 

^Whether such a result accrues or not (i.e., 
v^ithin the subjective experience of the operator, 
but with the appearance of objectivity) depends 
on the thoroughness of the preliminary training, 
the temperament of the individual, and the 
nature of the extraneous circumstances under 
which the ceremony is performed. It neces¬ 
sarily involves mental strain, and may lead to 
madness. [This possibly explains why many 
primitive races have considered lunatics as 
divinely possessed, seeing that in such a state 
of civilisation madness would probably be more 
frequently induced by this cause than any 
other.] 

, We may then divide the consideration of 
Chinese exorcism (this word really means 

casting out spirits,” but has come to mean 
invocation also) into three parts;— 

1. The beliefs as to the world of spirits. 

2. The rules for the life of a magician. 

3. The ceremonies of an act of exorcism. 

Beliefs. 

In all religions we usually find the spirits 
arranged in a kind of hierarchy, and their 
attributes and rank are functions of their 
position in this hierarchy. The circles of 
angels described by pseudo - Dionysius - Areo- 
pagiticus as inhabiting the Christian Heaven, 
and the scheme of Buddhas, Bodhisatvus, and 
Manusibuddhas which appear in the Mandala 
or world-scheme of Northern Buddhism, are 
good examples of this idea. 

The native Chinese system of sph-its, as far 
as it can be separated from Buddhist influences, 
does not show any very great regularity. 

There seem to be three great classes of 
spirits:— 

shen^, usually translated spirit. 

^ kuei®, usually translated devil or ghost. 

m hsien\ usually translated fairy or jinnee.* 

. The three characters seem to be very ancient, 
and« are of a simple formation. The first, 
sheh'*, appears to be the “ suggestive com¬ 
pound ” type, consisting, as it does, of the two 
parts ^ shih^, ** to reveal,” and shen% “ to 
expand.” 

The second, ^ kuei® is a radical, and is 
probably a hieroglyphic. It is rather xhteresi- 
ing to notice in this connection the Buddhist 

* See also animal spirits referred to later. . ,.. . 


character ^ fu^, which means a “ devirs 
head.” It is, doubtless, not necessary here to 
point out that the word “devil” is not to be 
taken in a European sense, but simply as 
meaning a spirit of less stability than the shen^. 

The third, j|I| hsien^ is again apparently a 
suggestive compound, consisting of J\^ jen, a 
man, and jjj shan, a mountain. The associa¬ 
tion of a kind of elemental spirits with moun¬ 
tains occurs in the folk-lore of all countries, 
(Cf Arabian “Jinn” of Mount Kdf, and the 
spirits of the Hartz Mountains.) 

The .words jjj^ shen and ^ kuei are also 
used to signify the animus and anima of human 
beings, i.e., the immortal and asti’al parts of the 
human economy. This, of course, falls in Well 
with the doctrine of apotheosis. 

Some details of the system are to be found in 
the Guide to the Musee Guimet of Comparative 
Eeligions (Paris), compiled by M.L, de Millone, 
Professor J. J. M. de Groot, Terrien de Lacon- 
perie, and Tcheng-King. There we find:— 

1. The Trinity of Divinities of Fortune:— 

jpg shen*^, presiding over rank and 

honours. 

f ^ shen^, presiding over emoluments 
and generation. 

^ Shou shen, presiding over longevity 

(identified with Lao-Tze). 

2. The Eight Spirits {/\^ jp^ pa sheh^):— 

^ ^ Chung'-LR* 

W ® M T’sao-kuo-chio.* 

5S ^ Chang-kuo-lao.* 

^ f P Lan-teai-ho * 

M itfl H6-bsien-k<i (fern.).* 
s # Lti-tong-pin^ worshipped under 

name of ^ Oh’un’^ yang® (Pure principle). 

^ Han-hsiang-dzu. 

^ ^ ^ Li-tieh-kuai. 

All these eight are supposed to have once lived 
on earth, and during their terrestrial existence 
practised asceticism and performed great 
miracles. 

Chung-Li was a general of the Han dynasty, 
and retired during a military expedition to 
Thibet to become a hermit in the mountains. 
Ts’ao-kuo-ohiu is also said to have lived as a 
hermit, mortifying himself for the sins of men, „ 
Lan-tsai-ho, after a life of austerity, is said k) " 
have been translated to heaven without dying. . ' 
HO-hsien-kfi wag a woman, and is. said to haye ■: 
had the power pf'linraeuiously moving ten . 

. * Maoist, but ^ ^ 

themafedrtg&ial. . % 
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place to place. Lti-tong-pia was a great 
scholar and a Taoist writer; under the in¬ 
structions of Chung-Li he became a great 
exorcist. Han-hsiang-dzu is credited with many 
miracles, and Li-tieh-kuai is said to have died 
by mischance during a projection of his spirit 
from the body. Chang-kuo-lao is, like Balaam, 
principally noted for the possession of a 
miraculous donkey. 

There is yet another Triad of Grods of the 
Hearth:— 


^ ^ Knan^-yin^ protector of children. 
Tou-ti-Kung or Eo-lnng, god of wealth. 
Tsao-Eung-Enng, god of fire and the domestic 
hearth. 


These three deities figure in the ancestral hall 
to the right of the tablets. 

"We have again Seven Cods of Luck (-J; ® X 
ch’i fu jen), to whom special, importance is 
attached in Japan (Shichi-fuku-jin).* 

Finally, there are a number of special deities 
with different fxmctions. 

ffi 3E Kin-mou or Si Wang- 

mou, goddess of the Euen Lun Mountains. 
[The Heavenly Mother of the West.] 

Shin-to, god of doors, 

Huan-ming, god of winter. 

^ 1^ Oh’eng'huang, generic name of the 
iiwo protectors of towns, of whom one (the Sing 
ong ya) guards walls and moats of walled cities, 
and exercises surveillance over the actions of 
the inhabitants, and acts as agent for Yen^ lo^- 
wang®, the Buddhist god of death 
^ Euan’-Ti, god of war, 

Dixibtless mfibay of the Ta>oist divinities are 
really native gods, but it is difficult to separate 
them. The supreme deity, ^ ^ 

Huan^ T’ien Shang Ti, the celestial prototype 
of the Emperbr of the (T’ien Hsia), 

figures in both Taoism and Confucianism, but 
more generally it would seem to be impossible 
to ^serimaie between this god and Then, 
winch E^goifie® the sum total of the heavenly 
inSuences.J 


As in India and Egypt, there is a strong lo< 
character about the spirits, the importance 


* l%e is I 


[ rsai« sben, the spirit of 


f Yii Eiiang Shang Ti, the present 
ffhe Precpaus Imperial Exalted 


t 36 4 ± 

mier, wi ^ T^idvease. 

It^eivl 

^ I JiM 'Wordless of their present celestial 

men and wommi, and it 
®<#fect to specify the Chinese 
oMal ranks s® pr^nt occupied by 
varies'from' merC f<^al 

..^ absohxte womhlp-in 'the 

' ' ' 


such apparently varying inversely as the extent 
of their influence. Primarily we have the 
ancestral spirits shen^ chu®, spirit-lord), 

or (jjg^ ^ tsu® tsung®), commonly translated 
“ ancestors,” but apparently having a hiero¬ 
glyphic meaning of “the numerous (H. ) 
watchers (^) of the home” a roof). 

Secondarily, we have the three gods of the 
hearth above referred to. Thirdly, there is the 
local god jijjj t’u ti sh5n). Fourthly, 
occur the Oh’eng Huang (literally Town Moat***), 
mentioned above. Fifthly, we have the gods of 
special localities, who are probably develop¬ 
ments of the ta‘* sh^'^, the tutelary 

deities who influence land and agriculture. 

Superimposed on this animistic system, we 
have the literary cult of the philosophers in 
its Confucian and Taoist forms, the saintly 
hierarchy of the Buddhists, and the imperial 
worship of the heavenly and earthly influences. 
The last Seems to be an intensification of the 
local rites, the Emperor acting as the Chief 
Priest of the country in the same way as the 
senior male of the household does for the 
family. In connection with this, the ceremony 
of ploughing, performed by the Emperor 
annually at the capital, bears a close analogy 
to the sacrifices, human, animal and symbolic, 
made by many primitive races in connection 
with agricultui'e. According to Wells Williams 
(“Middle Eingdom,” pp. 108 and 99), on the 
occasion of this imperial ploughing, a large clay 
cow, accompanied by or containing numerous 
small images of a cow, is broken up and the 
fragments are distributed over the fields, A 
similar ceremony is performed in each of the 
provincial govermnents. Williams gives the 
following references in support of this;— 
“ Penal Code,” pp. 94-106, 526; “ Chinese 
Repository,” vol. ii, p. 350, vol. iii. pp. 121,231, 
vol. V. p. 485; “ La Chine Ouverte,” p. 346; 
and “ Foreign Missionary Chronicle,” vol. xiii. 
p. 296. ■ 

There is yet another type of spiritual influence 
which is greatly credited in the Chinese Empire, 
and is apparently endemic, namely, the animal- 
demon. Chinese fiction and legend abounds 
with the exploits of these supernatural beings, 
who possess the power of metamorphosis from 
animal to human forms, and vice versa. These 
are generally known as ^ hii^ or witch-forces. 
The notion of the transformation of sorceresses 
into animals is quite widespread, and there are 


* It TVoiUd be interesting to know if in ancient times these 
town gods were crated by human sacriflee, as in other 
countries was the case. 
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particularly strong associations with canine 
animals. The witchcraft literature of Europe 
contains repeated references to the meta¬ 
morphosis, of witches into foxes and vice 
versa, and the Eastern European beliefs in the 
were-wolf and the vampire are analogous. This 
class of spirits is known to European occultists 
as “ familiar,” and is apparently less noxious 
than the devil tribe. 

In China the spirits may be arranged in the 
following order:— 

Mi, Shen, Hsien, Hu, Kuei. 

The Shen, and ^ Kuei, are the two 
poles of beneficence and maleficence respec¬ 
tively, and the intermediate varieties are 
respectively good and bad elemental spirits. 
In terms of the human economy, the Shen, 
would seem to stand for the highest faculties, 
the ^iii Hsien, for the pure and pleasing 
emotions, the ® Hu, for the spirit of mischief 
and irresponsibility, and the ^ Kuei, for the 
darker passions and blackest depths of the mind. 
These conditions projected by the imagination 
on to the fabric of thought (the occultists* 

Astral Light ”), give rise to the conceptions 
of spirits of all these types. 

It is very noteworthy that all the super¬ 
natural beings of Chinese mythology are 
believed to have been originally living men 
or women, so that the system is perfectly 
animistic. 

Astrology. 

In addition to these personal deities, to whom 
(unless they be immediate ancestors) no great 
respect is shown, we have a number of natural 
forces based on the astrological exposition of 
the Yih Kua system. In accordance with the 
first law of Li*, the heavens control the earth 
and its inhabitants. The exact manner of this 
control gives rise to a system of astrological 
parallels. The “four figures” are symbolised 
in the heavens by the Sun, Stars, Moon and 
Planets. 

liitC Yang is the name of the Sun. 

'pm Shao Yang is the name of the Fixed 
Stars. 

T’ai Yin is the name of the Moon. 

^ Shao Yin is the name of the Planets. 

It is somewhat curious that the Yang bodies 
are those which we now know to shine by their 
own light, whereas the Yin bodies are those 
which shine by reflected light, but • probably 
the discrimination was made on accou]^t of the 
invariability^pf the light of the Sun and Stars 
as compared with v^iabOity of the light of the 


Moon and Planets, The apparent; daily rotation 
of the Sun is also symbolised by the Fu-Hs 
arrangement of the Kua, in which the Chien 
Figure (^) takes the South position, and 

the K*un' (EE) North, the Li® (~) takes 
the East, indicating the predominance of Yang 
(light) over Yin (darkness) as typified by the 
rising of the Sun, and the. K*an* (“) 
takes the West, indicating the predominance of 
darkness (Yin) over Light (Yang) as typified by 
the rising of the Sun; the Tui** (^) in the 
S.E. and the Sun'* in the S.W. ( “) respectively 
indicate the increase and decrease of Yang 
(Light) as typified by the ascent and descent of 
the Sun, and the Chen** (") ^ N.E., and 

Ken^ (-Z) N.W., respectively indicate 

the decrease and increase of Yin (darkness), 
typified by the ascent and descent of the Sun 
to and from its Northern depression. This 
arrangement is of course only applicable to 
the Northern Hemisphere of the Earth, and 
serves to explain the fact that the Chinese 
compass - needle points South (i.e., in the 
direction of the Sun’s meridian culmination, 
the region where Yang is supreme). 

The annual apparent revolution of the Sun 
is illustrated in the Chinese year and the 
division of the Ecliptic into twenty-four parts 
(each of 16°), in each of which the Sun has a 
different meteorological influence, so that the 
famous agricultural calendar is divided into 
fortnightly periods, each characterised by certain 
climatic features. 

The motion of the Moon is also shown by 
the division of the Ecliptic into twenty-eight 
houses or constellations, each of which corre¬ 
sponds to its path during one day. The affinities 
between these and the particular effect each has 
on the Moon’s influence is shown by symbols 
in the “lo-pan” or magician’s compass, 
the affinities being expressed by the natural 
relations of the five Chinese elements. The 
Indian system of the twelve signs of the Zodiac 
does not seem to be indigenous to China, and 
was probably introduced by Buddhist priests, 
or by the Jesuit astronomers. 

The next most important feature in connec¬ 
tion with astrology, is the famous dragon of 
China (f|, Ixm^).. The character representing 
this creature is one of the radicals, and both ^ 
for this reason and also from its appearance 
may regardit as a |iBmitive hieroglyphic. 
togeth^ ■ with ■ inystiesl refaEehC^^' 

, togbn m ;the Yib'Chigg, dleaody 
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is a very ancient conception. The present form, 
as shown in pictures, etc., is familiar to all, 
and it is rather noteworthy that it is almost 
identical with the mythical dragon of European 
romance (compare the pictures of St. George and 
the Dragon, or the description of the Dragon in 
the Legend of the Island of Ehodes). Some 
more detailed idea of the native conception can 
be obtained by noticing the words written with 
this character lung^ as the radical:— 

^ K’auS a shrine for an image. 

^ Knngb decorous. 

P’ang^, gi’eat house, confused. 

H Ch’ung^, grace. 

These are all, apparently, composite words, 
indicating respectively dragon-shrine, dragon- 
net, dragon-house, implying royalty and mag¬ 
nificence in each ease. 

Some of the words having this character as 
a plioneiic seem to be composite, and so contain 
some idea of the attributes of this creature. 

Lung® rude, unpolished (Dragon-man); 
J^|, to kindle a fire (Dragon-fire), 

JH, rising moon, obscure (Dragon-moon); 
fl, a cage, snare (Dragon-bamboo). 

a pen, cage (Dragon-wood); deaf 
(Dragon-ear); rising sun obscured (Dragon- 
sun). 

Lung® H, mound, monopolise (Dragon- 
mouth); 1^, grasp (Dragon-beat); hole 
(Dragon-cane). 

Also ^ hsi®, Dragon-clothed, hereditary. 

Throughout all these there seems to be the 
idea of a mysterious, reserved, but royal and 
omnipotent power. We notice, moreover, that 
there is some relation to the Sun and Moon, as 
we have the two words J|| and respectively 
meaning a rising or obscure moon and sun. 
Add to this the general idea that during an 
edipse (Q jih* shih®, sun eaten away as 
by an insect, or ^ H yueh^ shih®, moon eaten 
away) a mysterious dragon consumes the 
luminary, and that the imperial device of 
China is a dragon chasing the sun, and it is 
evident that there is some astronomical or 
solar-myth reference. It is conceivable, as far 
as the phenomena of eclipses are concerned, 
■&at the mj^t^ious dragon was supposed to 
eat away shih®) the sun or moon just as 
mU away a leaf with a 
circular'Aui. feowever, other refer- 

^ees wliii : the. connection 

The nodes of the 
orWt pdnts where 


the moon’s path crosses the Ecliptic) are known 
to European astrologers as the Dragon’s Head 
and Tail (written symbolically and in 
the almanacs); and in India there is a belief in 
two mysterious beasts, Eahu and Kethu, who 
have an intimate relation to eclipses, are 
regarded as two invisible planets, and are in 
fact the same two points, the moon’s nodes. 
The fifth constellation of the Chinese Zodiac is 
also called the Dragon, hut since it is only one 
of twelve animals it would not seem to have 
any special meaning here; moreover, this system 
of naming the parts of the Ecliptic is not much 
used, the titles being confined in their use 
almost entirely to the compound nomenclature 
of the sexagenary cycle. It will he remembered 
that the Dragon is one of the original twenty- 
eight constellations in the Greek catalogue of 
Ptolemy and Hipparchus, but this group of 
stars is near the Pole and cannot be regarded 
as having any appreciable connection with solar 
phenomena. The dragon occurs again as one 
of the two terrestrial breaths (Ch’i), or currents, 
named respectively the Azure Dragon =|| 
Oh’ing Lung®, having the nature of Yang, and 
the White Tiger ^ ^ pai hu®, having the 
nature of Yin. 

The complete identification of the Dragon 
with the Yang principle appears in the first 
Sibylline verse of the Yih Ching, which deals 
with the double Chien kua, Yao (sS^. 

First line. ^ ||o ^ 

Chien lung. "Wu yang. Beserved dragon. 
Not employed. 

Second line. f| ^ iz Ao 

Lung tsai tien. Li chien ta jen. A dragon 
in a field. It is an advantage to perceive 
a great man. 

Thirdline, ^ ^ g ^ 

^ %o ^ Mo ^ 

Chiin-dzu chnng jih chien chien. Hsi t’i je, 
Li. Wu ohiu. The chien figure is the 
time of the consummation of a superior 
man (or of the prince). As if lately become 
useful. Severe and just. 

Fourth line. ^ M ^ ^ 

Huo yfieh tsai yiian. Wu ehiu. Perhaps he 
leaps into the abyss. No fault. 

Fifth line. iS p ® 5Co f'J m Ao 
lung tsai tien. Li chien tu ren. A flying 
dragon in the sky. It is an advantage to 
perceive a great man. 

Sixth line. 

K^ang lung yu hui®. The overbearing dragon 
has repenfanoe. 
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The whole group. ^ ^ f| ^ 

Ghien eh’iin lung wu shou chi. Behold a 
multitude of dragons without a leader. 
Fortunate. 

The oracular character of this is in no way 
reduced by the official commentaries, save that 
one line of analogy to cosmieal phenomena 
is suggested, and a second of analogy to the 
ethical doctrine of Confucianism. However, it 
seems fairly clear that the royal, energetic and 
mysterious or reserved dragon typifies the active 
light-producing male principle. The different 
lines (figures in the kua, Yao) seem to imply an 
increasing degree of activity having diverse 
results. First, we have the power of the dragon 
as it were latent. Secondly, it becomes apparent. 
Thirdly, it reaches consummation. Fourthly, 
there is a suggestion of instability. Fifthly, an 
alternative of predominance is suggested; and 
sixthly, a moderation of energy. The whole 
group is regarded as a concatenation of energy 
without definite outcome, and it is fortunate, 
presumably, in that it contains boundless 
possibilities. 

Another apparent relation of the Dragon to 
Solar mythology occurs in the Dragon-Boat 
Festival (fifth day of the Fifth Moon) and the 
Festival of the Dragon-God (tenth day of the 
Fifth Moon), which approximately coincide with 
the Summer Solstice. The powder of Yang 
(Light) is of course at a maximum when the 
sun is at its maximum elevation (^ g Hsia 
chill). 

It is doubtful where one might dare suggest 
that the character is not a simple one, but that it 
consists of , and an archaic form ^ ^ 

the last being the actual hieroglyphic for the 
Beast himself, so that there is a sense of the 
Beast who sets up or establishes li) the 
moon (^). This would agree very well with 
the notion of the dragon as the symbol of the 
moon’s nodes. 

Other mystical beasts are the following:— 
jH ch’i® lin®, the unicorn. 

ill jfe huangS the phoenix. 

Both these seem to be associated with 
meteorological phenomena. The first is a 
quadruped with the attributes of a deer (as 
shown by the double use of the radical JH lu**). 
The second is a bird (as shown by tradition and 
the radical J^), hut the double use of the 
feng form evidently indicates a connection with 
the wind, while the, use of the ^ gives a sug¬ 
gestion of royalty. In spite of the absence of 
the phonetic use of f^ng in the first chacanter, 
the dictionaries regard (No. lO^radioai) as 


the radical for the second character. This 
would seem to be open to question. 

Yet another phase in the spiritual belief of - 
China is the Tao (jl^) conception, which finds 
its principal expression in the Classic of the 
Virtue of the Tao (J§; of Lao Tze 

^), and also pervades the Confucian 
scheme of philosophy to some extent. The 
essential idea seems to be a pantheistic one 
analogous to that of the Logos doctrine and 
of the Atma of Vedantism, but the Taoists 
appeal to its miraculous force in thaumaturgie 
operations. 

B'liles of Life. 

There seems to be a strong tradition in 
favour of asceticism as a means of inducing 
psychological powers. Taoists and Buddhists 
agree strongly in this respect, and although 
Confucianism attaches prime importance to 
book-learning, it also would seem to favour 
ascetic means of acquiring knowledge; Thus 
Wen Wang’s 3E) i^iystic interpretation of 
the Yih Kua was the fruit of his enforced 
seclusion in prison. There can be little doubt 
that a prolonged abstinence and concentration 
of ideas does tend to produce an ecstatic state 
in which visions and other apparently super¬ 
natural phenomena occur. Whether such are 
purely subjective or not is a matter which we 
are not here called upon to discuss. [It is, 
however, noteworthy that similiar but more 
awful results are produced by excessive intem¬ 
perance, so that the fantastic dreams of delirium 
tremens, opium aud bhang intoxication are 
frequently regarded as forms of black magic- 
The medieval instructions for witches. in 
Europe contain excessive intoxication as an^ 
essential feature.] 

Magical Ceremonies* 

The ritual of Chinese occultism shows strong 
signs of a Shaman origin. The use of a drum 
or gong, incense, and the development of a con¬ 
dition of hystero-epilepsy, are all features which 
Chinese and Shaman cults have in common. 

In the Eev. McGowan’s recent book, “ Side- 
Lights on Chinese Life,” pp. 246-7, there is a 
description of the initiation of a priest which 
strongly resembles the ceremonies of the Finn 
sorcerers or the Bon-pa Lamas of Thibet. It 
reads as follows;— ■ 

“ A certain weirS ceremony is performed in 
front of the god during some dark night, when, 
only a candle or two shows the idol sunfoto^eii 
by the mystery of darkness. Incantationf^ti^ , 
slowly chanted, e&td ffiycKsations,,^ 
wooden to Inspire the man thp^l slepfe t 
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motionless in front of it. The tap of a drum 
BOW and again acts as a kind of bass note to 
the higher notes of the reciter of the vague and 
mjstie language that is supposed to move the 
idol to a manifestation of its will. 

“ After an hour or two of this monotonous 
dirge and occasional tapping of the drum, which 
is evidently meant to quicken the decision of 
the god, the man who has been as silent and 
motionless as a statue begins to sway slightly 
from side to side. The taps on the drum now 
become more rapid and more vigorous, and ere 
long the wretched man becomes convulsed 
and falls on the ground as though he were 
in a fit. 

** The scene is ended and the god, it is believed, 
has entered and taken possession of the man, 
and now whenever he speaks of&cially he does 
so as its inspired oracle, and his utterances are 
accepted as though they had been spoken by 
the idol itself.” 

Disregarding the deprecatory remarks of the 
reverend narrator, the following points may be 
hoted:— 

1. There is a definite ritual. 

2. An environment of the most impressive 
character is arranged. 

3. The subject remains as motionless and 
passive as possible. 

4. The drum is beaten at intervals. This 
would have a hypnotic effect like the ticking of 
a watch or clock. 

5. The ceremony is prolonged so that the 
nerves are continuously excited and fatigued. 

6. Presently the subject begins to have 
automatic motion or convulsion. This is a 
common feature of these performances. Com¬ 
pare the symptoms shown by the Darri^eeshes 
in a Zikr (Lane's “ Modern Egyptians ”) 
jattd hysterical excitement of a revivalist 
mating. 


Technical Words Belating to Magic. 

^ RfJ nien chou**, to chant an invocation. 

^ li^, an incense cauldron or censer. 

^ hsiangS incense. 

^ meng^, vision, dream. 

Ditto with (meng^ ohao^), prophetic dream. 
U t’an^ aitar. 

Ditto with chi* t’an^, sacrificial altar. 

U jang^ fast and pray to avert evil, 
t’ung^, a sorcerer. 

Chi*, a necromancer. 

H Hu^ yii^, to invoke. 

^ M ^ chu^ kueP shu, exorcism (expulsion 
of a spirit). 

^ hua* fu’^, to make pictorial charms. 

huan* shu I .... 

,> spiritual magic. 

^ shu * 

^ ^ wu shu 

^ ^ kuai* shu 

M # chien-shen-kuei, to see spirits. 

yuan-chien-li, clairvoyance. 

M w yu yen, prophecy. 

5b ^ chou* ch’uP, conjuration. 

^ pai*, worship, 
ohing*, revere. 

^ hsiang*, sympathetic image. 

ch’ang*, sacrificial bowl (also tsu'*). 

ting®, sacrificial tripod. 

ch’i®, sacrificial tray. 

^ an\ an oratory. 

ohan^ ] X • 

\ to divme. 

m 


sorcery. 


KENTUCKY ROCK-ASPHALT AND 
ITS USES. 


7. Finally the man recovers with a mind 
, <5hahged in certain respects. 

If should be clearly noted that tb e part played 
hj the god in this'ceremony is assumed through¬ 
out by the writer of this account, and is not 
i^eessarily even suppc^ed, to he as described 
by him. It appears to the author more pro¬ 
bable that the obs^ion is believed to be that 
of an inferior spirit, or it may be that actual 
obsessk^t |i| not beheved-to occur but only that 
a communion with the god 

. , ^ produced, very improbable 

the identified with 



This material, which is a siliceous sandstone con¬ 
taining from 5.to 25 per cent, of bitumen (maltha), 
is found in the upper beds of the sub-oarboniferous 
formation, locally known as Chester sandstone. 
The latitude is 37® 15', longitude 86® 16', ten miles 
west from the celebrated Mammoth Cave. It is a 
rather fine-grained, sharp siliceous sandstone, each 
separate grain of which is entirely coated with 
bitumen to the extent of 8 to 15 per cent. The 
commercial product must contain at least 8 per 
cent. The sand is quite hard, probably as high 
as 7 par centv m.,the scale of hardness, hence its 
dumbiiity as a l^ad material It is found in rather 
Jhrei|niar: pockets, ranging in thickness from 

much of which can be quarried 
^to at little expense. It is 

petroleum. It 
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lii prepared for use on roads and streets by passing 
through a jaw-orusher, then through two sets of 
rolls eighteen inches in diameter by two feet in 
lengbh, when it comes out with each grain separate 
and distinct, and ready to be spread cold on the 
prepared macadam surface to a depth of two inches, 
when it is sufficiently rolled, chiefly for the purpose 
of pressing it into the interstices of the broken 
stone. It is now ready for traffic; indeed this is 
never stopped. When freshly crushed it is of a rich, 
dark colour, with a slight lustre which gradually 
disappears as the bitumen dries and hardens. 

The following may be taken as the specification 
for the use of the material‘ Shape and roll the 
roadway, then place and roll a six-inch layer of 
stone broken to pass through a two-and-a-half-inch 
ring. On this place a second layer of one-inch 
stone, and, before the latter is rolled, spread 
thoroughly and uniformly two inches of cold (un¬ 
cooked) rock-asphalt. Roll thoroughly and the 
road is ready for traffic.” 

The Federal Government made a test of this 
material in August, 1907, upon a twenty-feet 
Telford road bed, which was repaired and brought 
to grade by means of four inches of broken stone. 
This course was rolled once to turn down the sharp 
edges and to form an even surface. No attempt 
was made to fill the voids, as these were to receive 
the rook-asphalt, which was spread to a depth of 
one and a half inches, care being taken to crush all 
the lumps and to work it into the voids of the stone 
without disturbing the latter. One half of the 
roadway was worked while the other was left for 
traffic. The cost of this work was 47*63 cents per 
square yard. The finished road surface was similar 
to the ordinary artificial asphalt pavement in its 
dark brown colour and smooth, even finish. 

The Federal highway engineer in charge of this 
experiment says;—“The permanence of macadam 
construction depends largely on the nature of the 
binder used, and the ability of traffic to supply by 
attrition the material which is removed by wind 
and water. It was to test the rook-asphalt as a 
binding material that this construction was made. 
The pavement formed is dustless. There is no 
appreciable wear of the surface to be raised by the 
wind and carried away by the rain, or removed by 
sweeping or flushing with water. There is sufficient 
adhesive power in the bitumen to serve as a cement 
to hold the stone of the wearing-course in place ^ 
giving at once a smooth and waterproof surface. 
It is resistant to deformation under a load, yet 
sufficiently plastic to break the severity of the blow 
from the hoof of the horse, and thus in a measure 
avoid the harmful eflects of rigid pavements on 
animals.” 


bitumen. This is heated to a temperature of some 
250° F., and moulded into 60-lb. blocks, and finds 
a ready sale for waterproofing breweries, sub¬ 
ways, etc. The cost of surfacing macadam streets 
and highways is ten to twenty cents per square yard 
higher than ordinary macadam. This material has 
passed the stage of experiment, and many thousands 
of square yards are being laid annually, 

Mincom H. Crump, C.E. 


THE SUGAR-PALM OF THE EAST 
INDIES. 

The Sugar-palm [Arenga saccliarifera of botanists) 
grows abundantly in all the Dutch East Indian 
islands, and provides the natives not only with 
a fermented beverage termed sagueiro^ but with 
sugar, cordage for the rigging of praus and material 
for caulking them, and brooms for sweeping. The 
palm is called pohho gamuUi by the Malays, and 
plenty of the trees are always found in the neigh¬ 
bourhood of’the villages. One of the commonest 
daily sights in a Jilalay village is the bringing 





The report nf inspection for the Federal Govern- j(Ares^a saoekari/era.) , 

ment of the above road says:—After a searching . % 

inspection made after the fourth winter the surface home, slung prex ihe shoulder, of the larige ; 
is in perfect pondition—ras good as when first laid.” buoke^ full to^ t||e; :3jlkim^ of sagueiro,' the 
In addition to road'material a mastic is noade, by . froth'Siig' oil" amd a 

^.nsing 7§ 'per 'P^^hed' rock^asphai:^..^; its, fluidity, ,i^®emhMng_ thi# 

'cent, of gronhd limd^tone,,.-and 6 per cent.,Of .'.;palm 
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tree, bearing huge bunches of fruit composed of 
large orange-coloured berries, the male inflorescence 
being then over, but the withered remains form 
similar large bunches of what at first sight look 
like strings of small dark purple or black berries. 
It is the stalk of the male inflorescence only which 
is tapped for the sap, and as the bunch is very 
heavy and also bears the weight of the sagueiro 
bucket, it is generally supported against the trunk 
by a stout prop. The pahns produce fruit more 
or less throughout the year. 

When about to tap the tree, the native usually 
climbs up by means of a long bamboo lashed 
against the trunk of the palm, just the bases of 
the bamboo boughs being left to form rungs or 
steps. He then bruises the flower-stalk with a 
heavy wooden pestle on all sides and from end to 
end, likewise swaying and twisting the hunch to 
loosen and disintegrate the fibres of the stem, or 
“make the sap flow,” as the native says. Then a 
small nick is out on the underside of the stem 
and a bucket is slung below. The tapping is done 
in the evening as a rule, and the sap trickles into 
the bucket all night, sometimes producing fifteen 
litres, or a little over three gallons by the time 
ihe native fetches the bucket in the early morning. 
During the day (say the natives) the sap practi¬ 
cally ceases to flow, and when the bucket is taken 
away a leaf is tied around the wound in the stem 
to prevent the sap from dripping. Sometimes 
if there is not much sagueiro in the bucket it is 
left for another night on the palm, and a mass 
of bast from the leaf-sheaths is put over its mouth 
during the day to keep out sun, rain and insects— 
for there is always some slight drip from the buckets, 
and these and the jungle beneath are usually 
' swarming with insects, all eager to lick up the 
. sweet- juice, l^es, bees and wasps are the most 
numerous, but many beetles and butterflies are 
attracted; it is in the sagueiro buckets that the 
large beetle with extraordinarily long, forelegs 
{Euchirus longimanm) is frequently found by the 
natives of Ceram and Ambon, having fallen in 
whilst drinking the sap. One flower-stalk wiD 
often give sap for two to six months, and as one 
stalk fails another comes to maturity; the life 
of. a palm being tapped regularly is said to be 


fifteen to twenty years. Occasionally one may 
oWrve a wasted, and blackened palm which has 
been bled to death by tapping. The sagueiro is 
either drunk fresh, when it has a sweetish taste, 
or more often small pieces put from the living 
roots of a large tree, heavy and very bitter wood 
ahidghti^ y^OW eolour, are put into the liquid. 
TSkm n^es a very refreshing drink on a hot day, 
and is sold, very cheaply at all the wayside huts 
vil^es. It is quite possible to become in¬ 


ebriated wl^ IcKinented sagueiro or “ palm-wine 
if ksEge indulged in, though one but 

hTor does it produce the 
;■ beer and spirits 

are strictly pro- 
'^vemm^t from being 


The sagueiro buckets are large—about eighteen 
inches deep, and, roughly, about ten in diameter— 
and are made of the inner part of the leaf-sheath 
of the ever-useful sago-palm. A long rectangular 
piece of sufS.oient length to form the two sides 
and the bottom of the bucket, and broad enough 
to make the desired diameter, is shaved down till 
it is about an eighth of an inch thick, and is 
softened by soaking in water; four slight cuts, 
forming a lozenge or diamond, are made at mid¬ 
length, the two ends are bent up to form the sides 
of the bucket, and their edges are thrust into two 



Sagueiro Buckets: Mode op Wedging Sides 
OP Bucket into Bamboo ; Wooden Pebtde 
FOR Beating Flower-Stalks. 

pieces of bamboo, which each have a slot out from 
the top to within a few inches of the bottom. Then 
a long wooden rod or wedge is driven down the 
interior of each bamboo, between the edges of the 
bucket-sides, as shown in the sketch. To keep 
the shape better, four or five rings of “ gaba-gaba ” 
or split leaf-rib of the sago-palm are often put at 
intervals in the interior of the bucket, and a handle 
of the same material completes the article, though 
the joints are usually caulked with ^‘chunam,” a 
mixture of lime and oil like putty. The inner 
polished and siliceous skin of the leaf-sheath form.s 
the interior of the bucket, the exterior being left 
rough from the thinning-down process. 

When the palm-sap is destined for sugar-making 
it is boiled in primitive fashion in some convenient 
clearing in the forest, in large, shallow iron pans 
set in the top of a dome-shaped clay or mud furnace. 
This is fired with chopped wood, a quantity of 
which is always piled on a rack near the furnace 
to dry. The empty sagueiro buckets, too, are 
generally suspended mouth downwards in a rack 
over the furnace, to clean and dry, for they cannot 
be left empty on the ground long without swarming 
with ants, A piece of the mid-rib of the sugar- 
paim leaf, beaten at one end to separate the fibres 
and make a sort of broom, is used to stir up the 
l)oiling liquorj and’a rough , iron ladle to test the 
syrup; whilst a prinntive table of gaba-gaba, 
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stakes holding a supply of empty oooo-nut shells in 
halves completes the sugar-maker’s stock-in-trade. 
The whole apparatus is more or less protected from 
the weather by the usual attap-thatched open shed. 
The syrup is constantly stirred up with the broom 
to prevent burning, and from time to time a little is 
ladled out into a coco-nut shell to try its condition-; 
as soon as a sample sets properly, the contents of 
the boiling-pan are ladled into the coco-nuts. The 
product forms dark-brown cakes resembling toffee 
in taste, and is either broken up and powdered to 
use like ordinary brown sugar, or melted down with 
a little water to make a syrup which is much eaten 
with sago; the broken pieces are also used as a 
sweetmeat. 


wine and sugar from Arenga saccharifera in his 
“ Malay Archipelago.” Since he lived so many 
years in the fifties and sixties of the last century in 
these islands, they have certainly changed much. 
The area of actual forest on most of the islands has 
been greatly reduced, not so much formerly by the 
operations of Europeans as by the natives’ habit of 
clearing patches of forest to enable them to grow 
a few bananas and vegetables and, after one crop 
was gathered, forsaking this ground and clearing' 
another plot, to save the labour of properly tilling 
the soil. But of recent years Europeans have felled 
and burned ofi much valuable timber to make room 
for rubber and coco-nut and other plantations; 
much land in some parts has been disaiforested 



StxaAB-BoiniNG. 


This native manufacture of palm-sugar was still 
an important native industry in 1909, when Mr. F. 
Muir and the writer stayed some months in the 
Malay islands, but ordinary cane- and beet-sugar 
were displacing it by degrees, and doubtless before 
very long the making of palm-sugar by the natives 
will belong to past history. Yet this palm-sugar 
has a peculiar and nice flavour and, as the supply 
of firewood for boiling is free and at present un¬ 
limited, it is manufactured by the Malays at a 
very trifling cost. 

The coarse black bast or fibre which covers the 
bases of the leaf-sheaths of the sugar-palm is made 
into .cordage for rigging'praus and other uses, and 
is known as. gamuts, A peouliarl 3 ^ soft,- dark 
snufl-ibrown material is scraped oS the exterior of 
the trunk and employed both for caulking boats as 
already mentioned, and also for tinder. Neatly all 
the; natives in Oeram carry a little tinder-box full 
of this stuff., . . . . ' ' ' ; . - 

*WaIkoe .waSi we he^^^^ to noticOial any* 

lengthi amd adr,fiicsit-hand4he manufacture 


and then deserted, and is now covered with low 
second-growth jungle, or, worse still, with the tall 
and harsh “ Kusu-Kusu ” grass, which is difficult 
to force one’s way through, and cuts like knives. 
Oeram is at the present time almost the only-island 
in the Bfitch Indies which is practically untouched, 
and already forest is here being cleared for growing 
coco-nuts for copra. I. 0. K. 


HOME INDUSTRIES. 

Bank Amalgamations .—^Whilst banking business 
grows, and the aggregate of bank offices increases', 
the number of independent* and private banks 
continues to-dimi^sh. The latest amalgamation' 
Is that of Messrs: Mil aud Sons with Lloyd^s 
The bank of Uharles-Sill and Sons was steirted Wf'. 
Mr- Charles SiHr been manner" 

Sharpe and-Sc^^-'k-Wefet- Bniithfield;"^ 
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name for three or four years, when he was joined 
by his sons, George Hill and John Hill. Charles 
Hill died in 1846, and George and John Hill carried 
on the business until April, 1867, when John Hill 
died, and John HiU junior was taken into partner¬ 
ship with his uncle. It is understood that all the 
partners will continue to be associated with the 
business, and the entire staff will be retained in 
the service of Lloyd’s Bank, which will secure a 
valuable Smithfield connection by the amalgama¬ 
tion. Messrs. HiU and Sons have branches in 
West Smithfield, Islington, Deptford, Liverpool, 
Birkenhead andEomford, The number of branches 
'of Lloyd’s Bank is now raised to 601, which, in 
respect of the number of its offices, makes it the 
largest bank in the Kingdom, with the exception 
of the London, City and Midland, which has 680 
offices. During 1910 the increase in the number 
of branch banks opened in England and Wales, 
compared with 1909, was 176, and in the United 
Kingdom 196. The growth of banking business in 
recent years is indicated by the growth of these 
bank offices, which in 1892 numbered less than 
3,000; in 1886, 4,460; at the end of 1910, 8,279, 
including 123 belonging to foreign and colonial 
banks having offices in London. 


Fire Insurance and Large Cities .—A recent 
discussion in the House of Commons arising out 
of a Bill promoted by the Newcastle Corporation 
disclosed very imperfect knowledge on the part 
of some of the speakers of fire insurance. The 
discussion occurred on a clause in the Bill to the 
effect that insurance companies having policies on 
property in the city shall contribute annually to 
. the expenses of the fire brigade in proportion to 
the amount covered by their policies. The argu- 
» ment rests on the assumption that the insurance 
< companies rather than the public benefit by the 
efficiency of the fire brigade, but that view can 
only be accepted with great reserve. Insurance 
companies charge what they consider adequate 
ralf0s for each class of risk, and if heavy losses occur 
in any class or loosdity the rates for those risks are 
limreased accoirdin^. If, on the other hand, losses 
are s^ht, competition sooner or later brings about 
^ a r^uotion of rates. It need hardly be added that 
l^reat insurance companies have contributed 
; ^ loa? many years in London, Manchester, Liver- 
pool, and ether large towns. 


The Nm ^uh-In^mtors for Mnes.—This new 
of Sub-Inspeotors of Mines is to number 
tim^y, and iae a^omtnlents will, be made by the 
Secretary after a competitive e^xaaninatio^ 
touted te nominated by him^ Eifteen 

ot tim ^ 1 %, . 1 ^ to be nominated as soon as 
Hffeeen l^r' in the year. ^ Qf the 
: be %p<mted fo^-the 

: <^^s^|^iQies ^d, e%ht for the inspection 

. number will hesdlotled to 

into wMdh I^.United- 
divide^, ^ j^r' „ the 
5% 'wtil he selected feepa 



men working in the division. A separate exami¬ 
nation will be held for the appointments in each 
division. The six divisions will be—(ly Scotland, 
(2) the Newcastle and Durham districts, (3) the 
Yorkshire division, (4) Manchester and Ireland 
and the Liverpool and North Wales districts, 
(5) the South Wales division, (6) the Midland and 
Southern division. The first fifteen appointments 
will be as follows:—Scotland, two for coal-mines 
Newcastle, etc., two for coal-mines; Yorkshire, 
three for coal-mines; Manchester, etc., two for 
coal-mines, one for quarries; South Wales, two 
for coal-mines; Midland, etc., two for coal-mines, 
one for quarries. The salary of a sub-inspector is 
£160, rising to £200, and candidates must be 
between thirty and forty years of age, and have had 
practical experience in mines or quarries. 


The Accountant Bill .—Accountants have long, 
desired to place their profession in a position 
analagous to that of solicitor, doctor, and dentist, 
but it has been difficult to induce the chief organi¬ 
sations concerned to agree to a common plan. Now, 
however, a Bill’ has been drafted and read a first 
time in the House of Lords which is approved by 
the representatives of the Chartered and Incor¬ 
porated Accountants. Begisters are to be kept- 
one for England and Wales, one for Scotland, and 
one for Ireland—of all persons practising as pro¬ 
fessional accountants at the date of the passing of 
the Act. No unregistered person is to be allowed 
to use the title of professional accountant, or 
practise as such. The first persons to be registered 
if the Bill passes will be all existing members of 
the Institute of Chartered Accountants of England 
and Wales, theSoqiety of Incorporated Accountants 
and Auditors, the three Scottish societies, and the 
Irish Institute, the members of certain colonial 
societies, and all other persons in practice as 
accountants in the United Kingdom at the date of 
the Act. After the passing of the Act no one would 
be registered unless he was a member of one of 
these bodies eix had^ passed certain prescribed 
examinations. Fines and penalties would be im¬ 
posed'on any,unregistered person who called himself 
a professional accountant, and there would be 
power to expel members, and all the machinery of 
the law to support the registrars and the com¬ 
mittees. Members of the various existing bodies 
would still be able to call themselves “ Chartered 
Accountants,” ” Incorporated Accountants,” or 
otherwise. 

Cotton Trade Statistics .—** The Cotton Spinners* 
and Mantifacturers’* Directory fox 1911 an in¬ 
valuable compilAtion for all interested in the cotton 
trade—shows tha^ the cotton industry > which has 
increased so largely of late years, ha4 now become 
nearly stationsi^. Daring 1910 thO increase ih 
^indies wOfS 273^1606, which is the lowest since 
1902, and in looms only 63, while there, is actnslly 
a deor^ie ff in the. number of inns^ which Is* 
now ^9^.; a deoreit^^ im 
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but the intervening years, up to 1910, have shown 
large increases, and in 1911 there has been practi¬ 
cally no increase. The largest increase in spindles 
during 1911 is in the Manchester district, which on 
balance has added 353,090. Wigan has added 1,282 
looms, Blackburn 978, Burnley only 146. Between 
1905 and 1910 no less than 12,000,000 spindles and 
90,000 looms were added to the industry. It is 
clear from these figures that the great period of 
expansion is at an end. It was time that it should 
be stopped, for the increase in productive capacity 
had gone ahead of the expansion of markets, large 
as that has been. 


CORRESPONDENCE* 

WHEELS, ANCIENT AND MODERN, 
AND THEIR MANUFACTURE. 

My attention has been called to my reference to 
the Beid-Biekie wheel (Journal, April 7th, 1911, 
p. 532). To prevent a possible misunderstanding, 
may I add that the wheel there referred to is 
designed for steam lorries? I a-m informed by 
Mr. Biekie that the weight of springs for a motor¬ 
car wheel of this make is much less than I stated, 
viss., from 8 to 16 lbs., and that the free radial 


Small Holdings, — Parliament is about to be 
invited to discuss anew the comparative merits of 
the ownership or tenancy of small holdings. The 
Small Holdings Act has only been a qualified 
success. In 1895 there were 299,378 holdings of 
between one and fifty acres in England and Wales. 
In' 1909 the number of small holdings had fallen 
to 288,011,. and if certain necessary deductions are 
made, the approximate number of small holders is 
estimated by a well-informed writer in the Times 
at 250,000, of whom only^ 36,250 are proprietors. 
In 1909 the continuous decrease was stayed, but 
the net increase in 1910 was only 809. The small¬ 
ness of these figures is largely owing to the 
absorption of many small holdings in urban 
districts, and to the fact that a large proportion 
of the new small holders were already tenants of 
some land. As to whether it is better to be ovraer 
or tenant, the experience of other countries— 
more especially France and Belgium—^goes to 
show that the better policy is to assist small 
holders to purchase their holdings. Since the 
Small Holdings Act came into operation, only 
2*3 per cent, of the applicants have expressed a 
wish to buy the land—the actual figures being 
519 out of 22,455—but it does not follow that the 
applicants did not wish to buy it. They did not 
make application because they lacked the neces-) 
sary capital for purchase and stocking. The Act 
does not facilitate purchase. It vests owner¬ 
ship in some department of the State or local 
authority. JYhat may be done to help the small 
owner without injuring the seller is shown upon 
a farm in Bedfordshire—and a hundred other 
illustrations might be given—where a holding of 
some 400 acres was recently bought for its capital 
value at twenty-five years' purchase, and divided 
into eighteen small ownerships, ranging in size 
from 1 to 10, 20 and 40 acres. The occupiers pay 
annual instalments, ranging from 373. to 483. per 
acre, which also cover certain common rights. At 
the end of thirty-five years they will become absolute 
owners. But the shortest time under which 


movement of the springs is in some cases as much 

as half an inch. Henby L. Heathcotbj. 

April 19th, 1911. 


GENERAL NOTE* 


Salmon-fishing in Sibebia. —The most im¬ 
portant industry of Nicolaevsk is fishing. About 
twelve years ago the business was of little im¬ 
portance, and its marvellous growth dates from 
that time. lu 1909 the catch in the Amur Biver, 
and in the vicinity of Sakhalin Island, amounted to 
90 million pounds, an increase of 18 million pounds 
over 1908. There are three varieties of salmon at 
these fisheries, namely, Gorbuaha, summer, and 
autumn, the most valuable being the last named. 
Up to 1907 salmon caviar was considered valueless 
and was thrown away, but it has since come into 
use. It sells for three-halfpence in the district 
where obtained. The amount of caviar obtained 
from 1,000 Gorbusha salmon is 90 pounds, from the 
same number of summer salmon 126 pounds, and 
from 1,000 autumn salmon 144 pounds. About 
two-thirds of the annual catch of salmon is sold to 
Japanese fishermen from Hokodate, who prepare 
and ship them to Japan. The remainder is either 
smoked or salted, and packed in barrels for ship¬ 
ment to western Siberia and European Bussia. 
There are two refrigerating plants near Nicolaevsk, 
and large quantities cf fish have been frozen and 
shipped to Hamburg, l^t the enterprise has not 
be^ a success owing to lack of capital. In 1909, 
however, a British firm sent a refrigerating ship- 
and took frozen fish to Europe, and it is understood 
that the enterprise was successful. Fishing in the- 
Amur Province is almost entirely in the hands of 
the Oossaoks, who own the lands along the river 
fronts, 

MEETINGS OF THE SOCIETY. 

Obbinart Mebtinos, 


a small owner Can purchase under the Small 
Holdings Act is fifty years, and near by the farm 
to Which feferenoe is made above there is another 
bought by county council and let to fifteen 
occupiers, who are paying wii^hin Bs. per ac^^^ 
perpeitulfey of the ^ico .at which the holding' cb 
'ifhe Gthet fanm 


Abkil 26,—Noigr Heaton, F.O;S., 

Production aiid fd^tification of Imitation 
Artificial Geim.’^ Principal HbiSby A. 

, NIA., presMe. , \' . ■,,' 

: iSA? 9.—kS^. “l^oa 

' Julias- M-iMid-E.,- 
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May lO.—H al Williams, MJ.Meoh,E.,M.I.E.E., 
Beefe Sugar Factories.” 

May 17.— Professor Baoul Pictet, “ Les Basses 
Temperatures.” 

May 24.—^Fbank M. Andrews, “Architecture 
in America.” Sir Aston Webb, C.B., E.A., 
F.B.I.B.A., will preside. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock;— 

April 27.—Sir Thomas Henry Holland, K. 0,1. B. , 
B.So., F.B.S., “ The Trend of Mineral Development 
in India.” Sir Arundel T. Arundel, K.G.S.I., 
will preside. 

May 25.—W. B. H. Mere, I.O.S., O.S.I., LL.D., 
“ The N.W.F. Province of India.” 


Colonial Section. 

Tuesday afternoon, at 4.80 o’clock:— 

May 9.—P. Williams Taylor, “Canada and 
Canadian Banking,” 

Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Alfred E. H. Tutton, M.A,, D.Sc., F.B.S., 
Bock Crystal: its Structure and Uses.” 
Four Lectures; 

May i; 8, is, 22. . 


MEETINGS FOR THE ENSUING WEEK. 

MONDAY, April 24...Victoria Institute, at the Royal 
Society of Arts, Jolin*street, Adelphi, W.C., 
4.30 p.iu. Sir David Q-ill, “ The Sidereal Universe.” 
' .Illuminating Engineering Society, at the Royal 
Society op Arts, John-street, Adelphi, W.C., 
8 p.m. 1. Mr, Haydn T. Harrison, “ The Ratio of 
Li^t to Hluminaiion.” 2. Mr, P. J. Waldram, 
“ Some Notes on the Effect of Wall-papers upon 
the Hlumination of Interiors.” 

Unitary Engineers, 120, Victoria-street, S. W., 8 p.m. 

* ^ ' Mr. U. W; Chllvers, (a) “ The Mechanics of Muni¬ 

cipal and Sanitary Engineering”; (6) "Refuse 
Destruetars and Power Plant.” 

Surveyors, 12, Great George-street, S.W., 8 p.m. 
Discussion oh Mr. W. R. Baldwin-Wiseman’s 
' ’ paper, “ The Conservation of our National Water 

, „ . Resources,” and on Mr, W. Yaux Graham’s and 
, ^ Mr. Hrf F. Bidder’s paper, "Judicial and Parlia- 

< , mentary Decfemns. with Regard to Rights In 

Underfund Water since 1907.” 

Axchitectura! Association, 18, Tufton-street, S.W., 
■7.80p.m. ^ofem^r BeresfordPite, "Alberti and 

• ■ .Branamte: Architecture a Profession or an Art in 

the Cinaue Cento?” 

TUESDAY, APRIL 25... Statistical, at the Royal SoaiETY op 
Arts, John-street, Adelphi, W.C., 6 p.m. Mr. 
C. Snow, "The Application of the Method of 
CorrelsiaOT to the Estimation of Post- 


Cens«d Pdpmlafeions. ” 

Eoyal^ Ii^tutioi^ Albemarle-street, W., ,3 . piin. 
Mr. J. A 0. ** Cardinal Manning.” - 

'"fe, Great Geoi^e-street,' S.W., 

;8.30 p-m-, 1. Mr. 

InM^t”;(d) "Wild 
' Dr.‘ R T. Leip^,'« Some 

AMca.*^ 

^ 3. Ife. a 


Antelope and other Skins from the Ohagwc 
Forests, Uganda.” 4. Di'. William Nicoll, " On 
Three new Treraatodes from Reptiles.” 

Colonial, Whitehall Rooms, Whitehall-place, S. W., 

4 p.m. Mr. C. Bright, "Imperial Telegraphs.” 
Mechanical Engineers, Storey’s-gate, Westminster, 

S.W., 8 p.m. Dr. W. Rosenhain, “Steel.” 
(Lecture II.) 

Wednesday, April 26...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. Mr. Noel Heaton, 
" The Production and Identification of Imitation 
and Ai’tificial Geras.” 

Geological, Burlington House, W., 8 p.m. 1. Mr. 
Arthur Wade, "The Llandovery and Associated 
Rocks of North-Eastern Montgomeryshire.” 2. Dr. 
J. D. Falconer, " The Geology of Northern Nigeria.” 
Chartered Institute of Secretaries, Great Hall, 
River Plate House, Finslniiy-circus, B.O., 5.30 p.m. 
Mr. A. J. M. Brice, “ The Law as to Misrepresen¬ 
tation.” 

Uniteil Service Institution, Whitehall, S.W., 3 p.m. 
Mr. P. Bramley, " The Indian Waterway from a 
Strategical Point of View.” 

Royal Society of Literature, 20, Hanover-square, W., 

5 p.m. 1. Mr. F. R. Harris, "Lady Betty Moly- 
tiemc.” 2. Dr. W, E. A. Axon, "A Fourteenth 
Centiuy Fiench Fragment of Sydrach.” 

Alining and Metallurgy, at the Institution of 
Alechanical Engineers, Storey’s-gate, S.W., 8 p.m. 

THURSDAY, APRIL 27...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4.30 p.m. (Indian Section.) 
Sir Tliomas Henry Holland, "The Trend of 
Mineral Development in India.” 

Royal Institution, Albemarle-street, W., 8 p.m. 
(Tyndall Lecture.) Professor R. W. Wood, “ The 
Optical Properties of Aletallic Vapours.” (Lec¬ 
ture I.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Dr. Francis Ward, "Phases of Fish 
Life, and How td Record Thom.” 

Optical, at the Chemical Society’s Rooms, Burling¬ 
ton House, W., 8 p.m. Air. H. S. Rylaud, " Thu 
Forms and BiTors of Visual Lenses.” 

Electrical Engineers, Victoria-embankment, W.C., 

8 p.m. Mr. A. M. Taylor, " Battery Economics 
and Battery Discharge Arrangements." 

Historical, 7, South-square, Gray’s Inn, W.C., 6 p.m. 
Dr. J. H. Wylie, " Notes on the Agincourt Roll.” 
Friday, April 28...Royal Institution, Albemarle-street, W., 

9 p.ia. Professor W. M. Flinders Petrie, “ The 
Revolutions of Civilisation.” 

Civil Eiigineera, Great George-street, S.W., 8 p.m. 
(Students’ Meeting.) Mr. T. Frame Tliomson, 
"The Commercial and Technical Relations of 
Engineering Design and Work." 

North-last Coast Institute of Engifi'eei's and Ship¬ 
builders, Newcastle-on-Tyne, 7.30 p.m. 

Zoological, Regent’s-park, N.W., 4 p.m. Annual 
Meeting, 

Physical, Imperial College of Science, South Ken¬ 
sington, S.W., 6 p.m. 1. Professor Ernest Wilson, 
“ High • 'tension Electrostatic Wattmeters, ’ 

2: Professor Ernest Wilson and Mr. L. C. Budd, 
“Previous Magnetic History as Affected by 
Temperature.” 3. Dr. R. S. Willows and Mr- T. 
Picton, " Note on the Behaviour of Incandescent 
Lime Cathodes.” 4. Dr. S, Marsh and Mr. W. H. 
Nottage, "On the Formation of Dust Striations 
by an Electric Sparki” ' 

Mechdnicaf’ Engineers, Storey’s-gate, Westminster, 
i S.W.j J- Emerson Dowsoii, “ Gas- 

Producers." 2. Mr. E, A. Allcut, " The Effect of 
. , ' 'Varying Proportidns of Air and Steam on a 
Gas-Prpduoer.” * 

SATURDAY, April 29,..R0yaMnstitution, Albemiirle-street, 

■ W^ .3. i>.m- . l^ofessor Selwyn Image, " John 
,- Seer Art,” ■,, , 
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ISrOTICESo 


NEXT WEEK. 

Monday, May 1st, 8 p.m. (Cantor Lecture.) 
Alfred E. H. Tutton, M.A., D.So., E.R.S., 
“ Eook Crystal: its Structure and Uses.’* 
(Lecture I.) 

Wednesday, May 3rd, 8 p.m. (Ordinary 
Meeting.) A. W. Gattib, ** Improvements in 
the Transport and Distribution of Goods in 
London.” Jambs Swinburne, M.Inst.C.B., 
F.B.S., will preside. 


INDIAN SECTION. 

Thursday Afternoon, April 27th, Sir 
Arundel T. Arundel, K.C.S.I., in the chair. 
A paper on “The Trend of Mineral Develop¬ 
ment in India” was read by Professor Sir 
Thomas Henry Holland, K.C.I.E., D.Sc., 
F.K.S. 

The paper and discussion will be published in 
a subsequent number of the Journal, 


direction of Mr. Patrick Kirwan, commencing 
at 9.30 p.m. 

The following portions of the Museum will 
be open:— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; Adaptation of 
Colour to surrounding conditions; Protective 
Eesemblance; etc. Also specimens illustrating 
the Food of Fishes, and the Life History of the. 
Eel (East of staircase). 

The North HaU, containing the collection of' 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavijion,, 
at the West end, an exhibition of the Land and. 
Fresh-water Vertebrate Animals of the British 
Isles. 

The Fish Gallery, containing the Great 
Basking Shark, the grotesque Deep-sea Fishes, 
(case 44), the Tunny (case 38), the Tarpon and. 
Amgler-fish (case ,27), and the Lemon-Sole- 
(case 30), etc. 

The Shell Gallery, including a life-size inodel 
of a Giant Squid (Newfoundland), and of a 
Giant Octopus (California). 


CONVERSAZIONE. 

The Society’s Conversazione will be held, by 
permission of the Trustees of the British 
Museum, in the Galleries of the Natural 
History Museum, South Kensington, on Tues¬ 
day Evening, May 30th, from 9 p.m. to 12, 

The Beception, by Sir John Cameron Lamb, 
C.B., C.M.G., Chairman, and the other Mem¬ 
bers of the Council, will be held in the Central 
Hall from 9 to 10 p.m. v* 

A Selection of Music will be performed by 
the Band of H.M. Boyal ArtiBery, in the 
Central Hall, commencing sit 9 o’clock. 

, A Vocal and Instrinpieiitai .Concert will %k\y 
'given in'the Fish Gallery■ 
Bntertainment 'm '■‘Ute Gallery, nhfe^r 




The East and West Corridors on the First. 
Floor, containing the Okapi, African Antelopes> 
and Giraffes. 

Light Befreshments will be supplied at. 
Buffets in the North and South’ Corridors on 
the First Floor of the Museum. 

Each member is entitled to a card for himself 
(which will not be transferable) and a card for 
a lady. (These cards will be issued shortly.)) 
In addition to this, a limited number of 
Tickets wiH sold to members of the Society,, 
or to persons introduced by a member, at the 
price of 5s, each, if purchased before the day: of 
the Conyers^bne. that day the prii&e wpl\ 
bi^mised fb „ 'j'';; • 

■' ’ '■ y ilembeifs' , .;p^mrchase_ ■ ^ these 

’•tickets ”by i^^on# ..application, lettbrl 

of Gie * 
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Society, John-steeet, Adelphi, W.C. In all 
cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping the 
sale of tickets or of raising the price, if it is 
found necessary, in order to restrict the number 
of visitors within reasonable limits. 

Further particulars as to the musical and 
other arrangements will be given in the Pro¬ 
grammes, which will be distributed on the 
evening. 
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The paper read was— 

THE PRODUCTION AND IDENTIFI¬ 
CATION OF ARTIFICIAL GEMS. 


By Noel Heaton, B.Sc., F.C.S. 

In order to make the object and scope of this 
paper clear, I may say at once that I have not 
anything original to bring before you, or any¬ 
thing that is particularly new to those who have 
followed recent work on the artificial produc¬ 
tion of precious minerals. My object is more 
to review the whole subject in a comprehen¬ 
sive manner from its scientific and economic 
aspect, and particularly to bring the records of 
this Society up to date, as it were, by describ¬ 
ing such advances as have been made since the 
subject of precious stones was last discussed 
in this room. 

During recent years the production of arti¬ 
ficial gems on a commercial scale has become an 
accomplished fact, and a great many miscon¬ 
ceptions and misleading statements have boon 
made as to the relation which these productions 
bear to natural products on the ppe band and 
iihitatioh gems on the other. It may therefore 
be of some use to m«^© the matter clear by 
del<5ribing as fully as oircumstancos permit what 
has bedn done in this direction and what has 
not been ddn!6^; what is practicable and what is 
impracticable in the present state of our know- 
> ledge. 

I suppose there are few subjects of interest 
from so many points of view as that of precious 
stones. The beauty and rarity of fine speci¬ 
mens has from time immemorial rendered 
them the most treasured of possessions. With 
the romance that surrounds this aspect) of the 
question we have nothing whatever to do 
to-night, except to bear in mind that on 
account of their great value men have for cen¬ 
turies 'strained their ingenuity to solve the 
mystery that surrounds the origin of such stones, 
and amass wealth by producing them at will 
instead of by the laborious and highly specula¬ 
tive process of digging for them in the earth. 

Until the development of modern spiehce * 
accurate methods of investigation, this prjolileip ^ 
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resisted all attempts at solution, and it is, in fact, 
only within the last few years that the artificial 
production of any species of gem on a commercial 
scale has become practicable. 

Of course, one can cut the Gordian knot by 
preparing a colourable imitation of the real thing, 
but that is quite another matter, and I want to 
make it quite clear, at this point, that I x^ropose 
to limit the term “ artificial ” to such produc¬ 
tions as possess the same chemical composition 
and physical constants as the natural stones, 
differing from them only in minute details 
consequent upon their being produced in the 
laboratory instead of being dug out of the earth; 
all other makeshifts being properly described as 
imitations.” The production of imitation gems 
is by no means a modern invention, as is doubt¬ 
less well known to you. To go no further back 
than the time of the Roman“ Empire, the master 


times—stories of the Emperor Comnenus, for 
example—one suspects that'^ the glassmakers 
turned their skill in this direction to some 
account and considerable profit on behalf of an 
ignorant and somewhat credulous aristocracy; 
for in those days, and, in fact, until quite 
recently, not only was the nomenclature of gems 
very vague, but methods of identification w^ere 
chiefly remarkable for their non-existence. 

The chief criterion of a precious stone was its 
colour, so much so that throughout mediaeval 
times blue glass was known as sapphire and 
green glass as beryl, etc., giving rise to the 
legend that in the time of Queen Elizabeth 
windows were glazed with sheets of beryl,* As 
the tendency still lingers to regard aU red stones 
as rubies and green as emeralds, and so on, I 
would like to make it clear at this point that 
colour is really quite an accidental property of 


TABLE I. 

PnoPBRTiES Influencing the Value of Precious Stones and used as Means op Identification. 

Colour. 


Beauty 


Optical Properties < 


Structure { Lamination. 

Inclusions. 

Eefraotive Power [Eefractomefcer]. 
Double Refraction [Polarisoope]. 
Pleoohroism [Diohroscope]. 
Dispersion. 

Absorption Spectrum [Spectroscope]. 

{ Hardness [Hardness Points]. 

Toughness, 

Chemical Composition. ^ 

{ Specific Grayity. 

Thermal Conductivity., 

, X-Bays. 


glassmakers of the dawn of our era, whose skill 
and knowledge of gl&ssmaking one appreciates 
more highly the more one investigates the 
industrial-life of those times, were able to imitate 
almost any precious stone exactly, as far as 
outward appearance went, in coloured glass— 
and not only the transparent gems, but the 
structure of such semi-precious stones as agate, 
cornelian, lapis, and porphyry. It would be 
quite out of place to devote any time to-night to 
this historical aspect of imitation gems, but I 
cannot refrain from alluding to the remarkable 
examples of such imitations found by Mr. 
Wocfiley at Karandg,* from'"which it is difificnlt 
to resist the conclusion that in quite earljr timos 
STubial the optre of this ^nsfry.^ To'ju^ge 
bjr ,th^ Stories” 0ne mds jewefe ^ m ‘ 




precious stones: the substance of which nearly 
every species of transparent gem is essentially 
composed is colourless, and the colour is really, 
produced by minute proportions of impurity. 

This being the case, we find that on the one 
hand the same speoies-of gem may exist in a large 
variety of colours, and on the other hand that a 
colour characteristically associated with one gem 
may often be found in another having essentially^ 
different composition and properties. Owing to 
this confusion it was very difficult to draw the 
line between a and imitation stone until 

the various speciesrpf gem stone were s 
defined and names clearly assort 

with particular qnfrfosition and pr,Qper||^^ 
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determination of which forms, at the present time, 
a means of distinguishing one from another, and 
also of deciding whether an alleged gem is genuine 
or imitation with ease and certainty. 

The scientific examination and identification 
of gems in this manner is a matter of the greatest 


Pig. 1. 



The Herbert Smith Rbfraotometeb. 


interest, but it w'ould take far too much time to 
discuss it in detail, and it is quite unnecessary to 
do so, because it has already been brought before 
the Society most exhaustively by our chairman, 
Dr. Miers.* I propose, therefore, merely to remind 
you of the main points by means of the accom¬ 
panying summary (Table I.). 

In order to bring this matter up to date in the 
records of the Society, however, I must refer 
briefly to one or two particulars in which advance 
has been made since the time of these lectures. 

The most important properties of a precious 
stone are those depending upon its refractive 


as the Reflectometer, but the determination of 
the refractive index with this was a matter of 
some difi&culty even in skilled hands, and its 
value for commercial purposes was very small. 
Since that time, however, thanks to the ingenuity 
of Dr. Herbert Smith, this instrument has been 
impi’oved out of all recognition, and in its place 
we have the Herbert Smith Refractometer(Fig. 1), 
by means of which anyone of normal common- 
sense can determine the refractive index of a 
stone in a few seconds without even removing it 
from its setting, and which, with a little practice, 
will also enable one to determine with -similar 
ease the amount and kind of double refraction 
and the degree of dispersion. 

As will be seen from the diagram (Fig. 2), the 
main principle of the instrument is the same as 
that of the reflectometer, the refractive index 
being measured against a standard of highly 
refracting glass by means of the angle of total 
reflection, which of course diminishes, the nearer 
the index of the stone approaches that of the 
standard. It is, however, in the details of con¬ 
struction that such a marked advance has been 
made, and it is these details which make all the 
difference in practical work. To use this instru¬ 
ment all that has to be done is to place the stone 
under examination in optical oontact with the flat 
surface of the dense glass, and arrange it so that 
a good light (preferably monochromatic) enters 
the instrument through the lower lenticular 


Fig. 2. 



aoesurate d^'^rmina- 

use of 

matter Jot ih©',^lled 
) Ik* ffier^,;^lifShe<i 

/■i'r, ^. '.'/l. '.1- V 



Opening, when the refractive index is read off 
directly on a scale, without caldulation.* 

Some little advance has also been made in 
the oonstniotion of the Diohrosoope for deter¬ 
mining pleochroisin* As will be seen from the 

* It is impossible here to give any detailed account of the 
oonstiraction aad use of this instrument. !FuU particulars 
'Will be found in “ 1% Herbert Smith Eefractometer, 

• publi^ed by J. fie. Stevs^d, 406, Strand. 
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illustration (Fig. 3), the instrument in use to-day 
is provided with a revolving holder tipped with 
w'ax, to which the stone is readily fixed, leaving 
both hands free. A detail, but again it is such 
details that count in practice. 

Taking the properties of precious stones as a 
whole, the great point about them is the remark* 
able combination of qualities ; it is not so much 
that they have optical properties which make 
them extraordinarily beautiful, or that they have 
Fig. 3- 



The Dichroscope. 

remarkable hardness and durability, but they 
have both, and it is" the impossibility of repro¬ 
ducing this combination in any other material 
that renders the detection of imitations a matter 
of ease in the hands of anyone familiar with the 
facts. 

Of course, glass is the obvious material to use 
in the production of imitation gems, and, as I 
have indicated, it has been so used from time 
immemorial. And, in later times, while science 


In modern times the manufacture of inaitation 
geins on scientific lines was introduced by 
Strasser in Vienna; hence the name “ strass,*’ 
although “ paste ” is the more commonly used 
term. 

The finest of such modern paste bears little 
relation to the clumsy imitations of early times ; 
the glass is specially prepared in order to. combine, 
as far as possible, the necessary optical qualities 
with a fair amount of durability. It is well known 
that by using lead instead^ of lime as . the b^sio 
constituent, the refractive index and dispersive 
power of glass are much increased, and by 
replacing the alkaliiie constituent by thallium 
oxide in the same manner the refractive index 
may be raised as high as 1 • 96 and the dispersion 
to 0*049.* By adjusting the composition in this 
way, and preparing the glass with the greatest 
regard to the purity of the materials, manipu¬ 
lating it, moreover, in a similar elaborate 
manner to that employed in the production of 
glass for optical instruments, in order to secure 
the utmost freedom from striation and inclusions, 
it is possible to imitate any precious stone 
accurately, as far as outward appearance is 
concerned. 

The trouble is, however, that with glass the more 
you increase its refractive power in this way the 
softer and less durable it becomes, until you find 
that the very “ dense"” flint used for the refrac- 
tometer, having a refractive index of 1 * 8049, is 
so soft that it has to be handled with great care 


TABLE II. 

Idektipication op Imitation Gems. 


Paste. 

). . . ' . ■ • .... 

Stones. 

Index of Eefraotion rarely exceeds 1*65. 

Single Befracting, or false double Befracting owing 
to strain. 

Never Pleochroio. 

Hardness always below 7. 

Specific Gravity usually above 4. 

Thermal Oouduotivity low. 

Opaque to X-Bays. 

Generally show spherical bubbles and curved striae. 

Index of Befraotion ranging up to 2*4. 

Double Befracting, with exception of Diamond, 
Garnet, and Spinel. ' ' 

Ofteu strongly Pleochroio when coloured. 

Hardness 7 or over (with a few exceptions). 

Specific Gravity usually below 4. 

Thermal Conductivity comparatively high. 

Translucent or transparent to X-Bays. 

Frequently show lamination or inclusions. 

was equipping the expert in precious stones with 
the means of identifying them ydth certainty, 
the mafeer; of imitatipns w||.|,^also inyoking its 
aid m the ptodncMcm suooessM 

’Mohs. y . '' ' 

to avoid scratches, and so little resistant to deosijf 
that in a compa^atrvely short time the expi^w 

j..- ’ - .. ■ 'A^^ ___....».:.» .. 

; aiB -for, the' 

' Ho. S. 0 : th® IS 6*^. Beftadj 

' dia&ohd is 
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surface becomes corroded, which is the one weak 
point of this instrument. It is true that this 
softness may be counteracted to some extent by 
further adjustment of the composition, adding a 
proportion of alumina and zinc, and by careful 
thermal treatment of the finished stone in some 
such manner as that originally introduced by 
Bastie, in which the glass is case-hardened by 
plunging whilst hot into a bath of oil. In some 
of the best modern paste I have found a refrac¬ 
tive index of over 1*6 combined with a hardness 


legitimate scope for such paste imitations they 
are very unsatisfactory substitutes for the 
genuine article. This being the case, as scientific 
knowledge has advanced, attention has been 
more and more concentrated on the problem of 
producing by artificial means the actual minerals 
found in nature, and thus obtaining what I 
have defined as artificial in contradistinction to 
imitation jewels, having both the beauty and 
durability of the natural article without the 
objectional concomitant of enormous cost. 


TABLE III. 

Composition of the Pbinoipal Pbbcious Stones. 



Species. 

Variety. 

. .. 

Composition. 

Element . . 

Diamond. . 


Carbon. 



Ruby, 


r 

Corundum . 

Sapphire.. 

Oxide of Aluminium. 

Oxides. . .| 

Quartz . . < 

Oriental Amethyst, etc. 
Crystal. 

Amethyst ..... 
Cairngorm, etc. 

Silica. 

( 

Spinel. . . 

Balas Ruby, etc. . . . 

Magnesium Aluminate. 

AIiUMINATBS . j 

Chrysoheryl 

Cymopbane , . . , .I 

Alexandrite./ 

Beryllium Aluminate. 

/ 

Beryl . . 

Emerald. ) 

Aquamarine . . . , ./ 

Beryllium Aluminium Silicate. 


( 

Hessonlte. 

Calcium Aluminium Silicate. 


Oarnet . .< 

( 

Pyrope. 

Magnesium Aluminium Silicate. 


Almandine ..... 

Iron Aluminium Silicate. 

Silicates . . * 


Demantoid, etc. 

Calcium Iron Silicate. 

Olivene . . 

(Peridot) ...... 

Magnesium Iron Silicate. 


Sphene . . 

— 

Calcium Titanium Silicate, 


Spodumene . 

(Kunzite). 

Lithium Aluminium Silicate. 


Topaz . . . 

— 

Aluminium Fluo-Silioate. 


, Tourmaline . 

— ■ 

Complex Alkali-Lime-Alumina Silicate. 


- Zircon. . 

Jargoon.'l 

Hyacinth.J 

Zirconium Silicate. 


Turquoise. . 

— 

Hydrous Aluminium Phosphate, 


Opal . . . 

— 

Hydrous Silica. 


P^l . . , 


Calcium Carbonate. 


close on that of quartz, but this is the absolute 
limit, and it is not possible in any way to obtain 
a paste that cannot be scratched with a hardened 
steel point. Paste can also be readily identified 
by means bf the sdientific tests, as indicated in 
Tkble EL - 

^ ^ !Oie mosif important point to remember about 
paste, howev^,- is its of durability'; it is not 

only too'^M)^_, io,s^(yi'."^ch wear, but its'’com¬ 
es, 
'You''wiH 
.' :is.a. certasa 



The first point to be considered in attaoldng 
this problem is the composition of the stone, 
as it Is obvious that, other things being equal, 
the possibilitiea of success are greater with one 
of simple thanone bi comparatively complicated 
composition. One also has to consider, however, 
the economiq aspect—it is not much use devoting 
time ^d tp the production of an 

artifi^S^n%^¥ntiid natTO so Common 
^at the two would he praotioalfe 

;s in opnjtmctiioni bbd 
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confining our attention for the moment to the 
transparent stones as summarised in Table III., 
the diamond appears td offer the most promising 
field for attack and corundum comes next, and 
we find that the main attempts at artificial 
production centre round these species. From 
the point of view of composition alone, quartz is 
the most simple, but it is so common in nature 
as to render its artificial production scarcely 
worth while. The aluminate group offers some 
attraction, but the artificial production of 
crystalline silicates on a large scale is a very 
difficult problem, and, with the exception of 
the emerald, the stones comprised in this group 
are so freely distributed in nature as. to render 
their artificial production a matter of academic 
rather than industrial interest. 

It is unnecessary to discuss at any length the 
artificial production of the diamond*—^the 
problem has been attacked by numerous 
scientists, and was solved by Moissan some 
years ago. Some fifteen years ago, on -the 
occasion of a visit to Paris, I had the privi¬ 
lege of witnessing the production of his 
diamonds, prepared, as all the world knows, 
by saturating iron with carbon at the tempera¬ 
ture of the electric arc and plunging the molten 
mass into cold water. The mass of iron is then 
dissolved in acid and the residue subjected to a 
laborious process of extraction, the diamonds 
being picked out by aid of the microscope. The 
largest diamond that has been produced in this 
way is barely visible to the naked eye, however, 
and when I say that the problem of their pro¬ 
duction has been solved, I mean from the 
scientific point of view. 

The artificial production of the diamond is, 
in fact, far more complicated than it appears 
at first sight. If it were only a matter of 
obtaining the necessary high temperature to 
fuse the carbon to obtain it in the crystalline 
condition it would be simple—such high tem¬ 
peratures are readily obtained nowadays by 
means of the electric furnace and the oxy- 
acetylene flame—but caxbon is one of those 
substances which pass direct from the solid to 
the.gaseous state under ordinary atmospheric 


temperature and pressure for a sufficient length 
of time to allow the liquid carbon to separate 
out from its matrix; moreover, the entire 
operation must be conducted out of contact 
with air, for carbon rapidly combines with 
oxygen at high temperatures. 

Commercially, we are as far from being able 
to produce artificial diamonds as in the days of 
the alchemists. It is, perhaps, a bold thing to 
say that no such thing as an artificial diamond 
will ever be placed on the market, but one can 
safely assert that so far as our knowledge stands 
at present it is impracticable. In sa 3 dng this, I 
am quite aware that statements as to the commer¬ 
cial production of synthetic diamonds being an 
accomplished fact have quite recently appeared 
broadcast in the public press, but those who are 
responsible for such statements are, shall we 
say, under a misapprehension as to the meaning 
generally conveyed by the term “ synthetic,’* 
and are unable to follow the distinction I have 
drawn between an artificial gem and an imitation, 

To pass on to corundum, the problem of its 
artificial production is very much simphfied 
by the fact that its composition is oxide of 
aluminium, and alumina—which is, therefore, 
its amorphous equivalent—fuses to a liquid 
under ordinary atmospheric pressure at a 
temperature somewhere about 2,000° C. (the 
exact point has not as yet been determined), 
and being the only stable oxide of a strongly 
basic metal, it car. be heated in air without any 
change. 

The chief problem to be faced, therefore, is 
that of attaining the necessary temperature, and 
it is not surprising that crystalline alumina was 
produced as a scientific curiosity as far back 
as the commencement of the nineteenth century. 
It is at this time that we first begin to hear of 
the oxy-hydrogen blowpipe (or the gas blow¬ 
pipe as it was then called), and in a book 
published in 1819,* describing various experi¬ 
ments with this new apparatus, we read that 
“ two rubies were placed upon charcoal and 
exposed to the fiame of the gas blowpipe # * 
after suffering it to become cold . . ^ tho'^ tsro" 
rubies were melted into one bead.” 


conditions, and only assumes the liquid condition 
under enormous pressure. The cohabination of 
high temperature and enormans pressure can . 
be obtained momentarily by Moissan’s ingenious 
process, but, “to obt|t,in crystals of any ^ize it is 
neoessaiy to conduct tl^^peratibn on a ve:^ 
large mle snd , ma^ the oopalah^ , 


hint does not appear to have been followed 
up'for some considerable time, however, and * 
the earlier experimenters in the production I 
arrificiaJ 'gems worked in another 
^tkey were'to obtain products 
mWial although they 



580 


JOUENAL OF THE EOYAL SOCIETY OF AETS. 


Apt'U 28, 19X1. 


Tinder conditions which resulted in the formation 
of a mass of small crystals, almost microscopic 
in size. Moreover, the form of these crystals 
was that of the hexagonal plate which is the 
fundamental form of corundum, and such a. 
form would be useless for cutting even when of 
considerable area, owing to its thinness. Thus 
Gaudin, who appears to have been one of the 
first to attain any success in this direction, 
obtained a mass of such crystals by fusing alum 
and potassium sulphate in a closed crucible. 
Ebelman obtained similar results by fusing 
alumina with borax, and later Beville and Caron 
used aluminium fluoride and boric acid. AH 
these attempts yielded similar results, as in each 
case fusion was obtained by the aid of a sub¬ 
stance melting at a lower temperature which 
acted as a solvent. Consequently the alumina 
crystallised but in much the same manner as a 
calt crystallises from a saturated solution, and 
to obtain sufficiently large crystals to be of 
practical use it would be necessary to conduct 
the experiment on a very large scale, and subject 
the fused mass to very slow and carefully- 
regulated cooling. 

In 1877 Fremy and Foil attempted to get over 
this djflficulty by using lead oxide as the flux' 
and employing a crucible composed of highly- 
acid clay. On heating up the mixture in 
such a crucible the lead oxide melts and 
combines with the alumina to form lead 
aiumh^te, and on further heating this reacts 
widi the silica of the fire-clay, forming lead 
sflicate and setting free the alumina, which 
crystallises out. But although very much 
larger crystals were obtained by this ingenious 
process they had the same form, and were too 
* thm fo? induskial employment,* 

V Seine time earlier than this, however, we hear 
;;of the oay-hydrogen blowpipe again, for Gaudin 
rmticed (as Oarke did in 1819) that by irt- 
alumina into the flame of an oxy- 
|| ^pirc^en blowpipe he could obtain globules of 
; j^ed alumma similar to the borax beads one 
? ^ ^ makes in the ordinary blowpipe. Gaudin 
a^ipe^s to^ l^ve taken it for granted that these 
J were amorphous—that is, an alumma 

i it was not realised until many years 
, they were really identical in all llieir 
with nal^ml crystalline carandum. 
»ea&ed> J^ commerc^ pro- 
.bewn© only a inatter of 



the idea 


immediately suggests itself of converting small 
and useless stones into valuable gems by fusing 
them together into one, and, as a matter of fact, 

“ reconstructed rubies ”—as stones produced by 
this method are now generally called—made in 
this manner were the first artificial gems to be 
prepared on a commercial scale. These were 
introduced some quarter of a century ago under 
the name of ‘‘ Geneva rubies,” and were oflered 
as, and realised the .price of, natural stones, until 
the method of their production became apparent. 

It will, of course, be well understood that the 
experiments I have briefly indicated towards 
the artificial production of corundum had as 
their immediate objective the formation of 
ruby, that being by far the most valuable 
variety. It had long been known that the 
colour of the ruby was due to a trace of 
chromium, and by adding a small proportion of 
potassium or ammonium chromate to their 
mixture, Fremy and Feil reproduced accurately 
the colour of the ruby in their crystalline flakes. 

The process of producing reconstructed rubies 
by means of the oxy-hydrogen blowpipe, is, 
roughly, as follows The residue from cutting 
rubies and small worthless stones is broken into 
coarse sand, a small quantity of which is placed 
on the centre of a disc of platinum; this is then 
carefully brought to the fusion point, care being 
taken at this stage not to raise the temperature 
to such an extent as to melt the platinum 
support. As soon as this mass is fused it ^erves 
to protect the platinum, and the reconstructed 
ruby can be built up on it by adding the frag¬ 
ments of ruby one at a time by means of small 
platinum forceps. These pieces' have to be 
dropped on with great care in order to secure 
incorporation with the mass and prevent as 
far as possible the formation of air bubbles. 
It will be readily understood that this process 
is a tedions and laborious one, and, in fact, the 
formation of masses of sufficient size to yield 
large stones on cutting is a matter of such 
difficulty that the coat of production is very 
high. 

dust about seven years ago, however, Yemeuil* 
overcame this restriction when he hit on the 
extremd.y ingenious- idea of introducing the 
raw materiar through the blowpipe, and thus 
placing it ^ thA Support automatically. The 
diagram (I^; 4); shows the principle of his 
apparatus: The*ffio^«f%>e is arranged vertically , 
over a amidl Jnisdbted chamber containing the 


bi<)B£ arfeificielle du f ftr 
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support on which the mass is to be built up. 
The oxygen tube communicates at its upper 
extremity with a funnel-shaped hopper, in 
which is suspended a small sieve filled with the 
raw material, which is rhythmically shaken by 
means of a small hammer actuated by an 
electro-magnet or cam. Each time the hammer 
taps the support of the sieve, causing it to 

Fig. 4. 



As seen in the diagram, this support is arranged 
with a screw adjustment, so that as the mass of 
corundum is gradually built up by the constant 
addition of fresh globules the surface can be kept 
at a constant level, and the portion already 
formed removed from the zone of heating so as 
to allow it to stiffen. When the apparatus is first 
started the blowpipe is adjusted so as to give a 
comparatively cool flame, and the powder is 
admitted slowly. By this means a small 
“ stalk ” is formed, which insidates the mass 
from the support and prevents the fusion of the 
latter. When this h^ been formed the full 
pressure-of the blowpipe is put on and the rate 
of admission increased, with the consequent 
formation of a “ boule,” as it is termed, having 
the shape of a pear as illustrated in Fig, 5. 

Fig. 6. 


u 
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“Boxjles” of Aetificial CoEurrnxjM. 

With this apparatus a boule weighing some 
twenty to thirty carats,'and capable of yielding 
two cut stones of about six carats each, can be 
prepared in about half an hour almost auto¬ 
matically, a single operator being able to control 
several machines. The boules, on cooling, veiy 
often split in half in the direction of their growthi. 
as in the lower example seen in Fig. 5, and thi4 
is a convenience rather than otherwise, as tbp 
resulting shape can be cut to greater advants^. 

Jn the first ^l^ce reconstructed rubies wero- 
made in th& w^^^alter Mie'manher introdhc^ 
hf 6ra4to, the hfeterial fed into the blo^ 

' <^ps,\and 
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ammonia and sulphuric acid volatiHsing, leaYing 
the alumina. Stones made by this process are 
generally known as ‘‘synthetic,” as distinct 
from “reconstructed,” although, of course, to 
be pedantic, the process is one of decomposition 
rather than synthesis. 

The “ synthetic ” corundum produced in this 
way, if pure ammonium alum is used, is, of 
course, colourless,.and can be used as artificial 
white sapphire. ; If a small proportion of chrome 
alum is added, the resulting stones are rubies, 
and other colours may be produced in the same 
way., For a long time all attempts to reproduce 
the fine .blue of. the sapphire failed, because, 
following. the .apparent analogy . of, silicates, 
cobarlt was invariably employed a? the colouring 


agent. This,_ however, does not readily form 


an aluminate in the same way that it does a 
silicate, and, in consequence, it is impossible 
to produce a satisfactory colouration in the 
corundum by its means ; it is possible to get the 
cobalt in a state of combination by adding a 
large proportion,of magnesia to the alumina, 
but then, the product forined is not a crystal¬ 
line alumina but " magnesium ■ aluminate, and 
its properties are fundamentally difierent. Its 
refractive index is lower, its relraction single, 
and its hardness lower. In fact, the result is 
blue spinel instead of sapphire. Moreover, such 
blue stones haye^ the bharaoteristio absorption 
of cobalt, .and purple in a light that does 

not a laxge proportion pf blue rays. 

In 19d8/i*a^s at^tempted to avoid this latter 
difficulty by pr^aring a oalbium aluminate 
coloured with cobalt, as it is found that in this 
case the transmission of the red rays is less 
pronoimced. But the calcium aluminate so formed 
is not crystalline at all, but amorphops. A 
year or so agOj^howevpr, the problem of pro¬ 
ducing synihetio sapphire was finally solved 
by the use of titeium oxide, a very unexpected 
result, con^dering the oheinicaJ position of this 
clement. With this last advance the artificial 
prbducticm of the oprundtim geni-stone may be 
considered to be . completely solved, and out 
stonbs can how he obtiir^ in every variety of 
^Kjdbhr, from pure white to ruby and sapphire. 


^ irpm fpiir to ten shillings s 

r abcor^g to quality and size. 

W^teV'er maJ' be their economic impbrtancej 
£ forj much dhhated queatiar, there can, be no 
as to tlie interest of this grbuj 

place it is,a mattei 
fof fused mate:da' 


S ' of j^a ^' sihglh 


crystal. Grystallographers are agreed that each 
boule is a single crystalline individual, with the 
axis roughly perpendicular to the plane of 
formation—^that is to say, running from the 
point of attachment of the pedestal to the top 
of the mass. On the top of the boule one 
invariably finds a mass of symmetrically- 
arranged facets, which Dr. Herbert Smith has 
found to correspond with the fundamental 
rhombohedron of corundum. Judging by 
analogy with other materials, one would expect 
at first sight that a fused mass formed in this 
way would be either a heterogeneous mass of 
minute crystals, or entirely amorphous, posses¬ 
sing the structure characteristic of glass. It is 
well known, for example, that under similar 
conditions pure silica yields “ quartz glass,” 
which is extensively manufactured at the 
present time. One is tempted to dwell upon 
this point, and discuss its bearing on such 
matters as the devitrification of glass, but it 
would be entirely out of place to do so in the 
present paper. , \ 

Then, again, there is the matter of colouration. 
One would like very much to know what is the 
state of combination of the chromium in a ruby, 
and whether the colour is produced by chromium 
aluminate in solution or metallic chromium in 
molecular suspension. In glass, as is now well 
established, this colour is produced by the 
optical effect of ultra-microscopic spheres of 
metaUio gold or copper, but there seems to be 
no parallel between the two oases. 

A point of more praoticarinterest is the fact- 
that although the artificial corundum is a true 
crystal it possesses the shape and formation of a 
congealed liquid or glass. The practical interest 
of this lies in tbe fact that it affords the only 
means of distinctionbetween this artificial corun¬ 
dum and the naturally-formed gem-stone. Being 
of exactly the same composition and crystalline 
structure as the natural mineral, it cannot be' 
identified by any of the physical tests I briefly 
referred to above. For all practical purposes 
the artificial ruby is a ruby, and one can only 
deny that it is a “ genuine ruby ” if this word is 
held to connote essentially a product found in 
the earth and not made by man. 

And yet, bwiig to’the curious anomaly of its 
structure; "artificial product can almost 





A’prU 28, 19H. 


583 


JOURNAL OF THE ROYAL SOCIETY OF ARTS, 


distorted from their natural, shape so as to 
accord with this symmetrical growth. It is the 
great exception to find a natural ruby entirely 
free from such inclusions, which generally form 
irregular cavities with a decided tendency to 
geometrical shape. 

It is very common also to find the structure 
Fig. 6. 


Section of Natueal Ruby, x 10. 

technically known as “ silk ” caused by micro¬ 
scopic bubbles drawn out into a series of parallel 
canals, all lying in one plane. Any vacation of 
colotir in dijOcerent portions of the stone also 
follows the lines of gro^h in this manner 
(Figs. 6 and 7). 

In the artifioially-pfoducei corunduiii, on the 
other hand, although the particles arrange them¬ 
selves symmetrically, any air bubbles that are 
entangled in the successive globules remain 
undisturbed, and appear as naturally spherical 
bubbles in the finished product; and, moreover, 
if one globule differs slightly from another 
in the proportion of chromium, the resulting 


fails to make its escape during the brief fusion, 
the presence and form of the bubbles is in this 
way sufficient to identify the artificial process 
of formation. 


Fig. 8. 



Section of Aetipicial Ruby, x 10. 


In the great majority of cases examination 
of the out stone with a lens is sufficient to 
decide the point, but in doubtful cases a more 
minute examination may be made by placing 
the stone in a little cell , filled with highly- 
refracting liquid, in order to secure regular 
illumination, and examining it under the micro¬ 
scope by transmitted light, when the minutest 
trace of structure can be detected (Fig. 9). In 

Fig. 9. 
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It is claimed in some quarters, it is true, that 
experts ” can invariably distinguish, the arti¬ 
ficial product merely by reference to the colour, 
which is said never to be exactly the same as 
that of the natural stone, much as this latter 
varies. Personally, however, I am rather 
sceptical on this point, as one knows that experts 
claim in a similar manner to distinguish between 
one species of natural gem-stone amd another by 
colour alone, and their results are not always 
in accordance with scientific tests. At any rate 
such dexterity can only be acquired by a life¬ 
time of specialised experience. 

As I have already indicated, spinels may be 
produced artificially by the same process as 
corundum, adding the necessary magnesia to the 
alumina, and the same remarks apply to the 
production and identification of this species as 
to corundum, the artificial stone being identical 
with the natural in all respects except those to 
which I have just referred. 

As regards the remaining transparent gem¬ 
stones, which fall into a group by reason of the 
fact that they contain silica as an essential 
component, their artificial production is of little 
importance. They cannot be produced by the 
same process as corundum, owing to the fact, 
already, alluded to, that under such conditions, 
both pm.'e silica and compound silicates yield 
an amorphous product, which has not the optical 
properties of the natural stone. One is con¬ 
strained, for the artificial production of the 
crystalline material, to fall back upon methods 
similar to those employed in the earlier attempts 
to obtain ruby—obtaining the requisite com¬ 
position by chemical reaction and maintaining 
the mass at a temperature just above its fusion 
^int for a suffi^Ut time to allow the silicate 
to erystaiiise out. 

* Topaz, garnets, and zircon have been pro¬ 
duced in this my experimentally as'a matter of 
scieadti^ inierest, hut the smaB stones produced 
’ * have no commercial value, and to describe their 
V ^ production in detail would only weary you to 
no purpose. The majority of these stones are 
j of such cojanum occtb^ence in nature, and con- 
' sequemtly bisuchfittlevalue, that their artificial 


other properties consequent upon the crystalline 
- structure of the natural stone. The problem of 
producing this stone artificially has not as yet 
been solved in fact. I am quite aware in saying 
this that recent newspaper reports lead one to- 
believe otherwise, but, as in the case of the 
diamond, such reports indicate either remarkable 
foresight on the part of the writers or show that 
their imagination is developed at the expense of 
their powers of accurate observation. 

There remain now to be considered those 
precious stones which are opaque, and owe their 
beauty entirely to colour and structure. 

Turquoise is a stone formed under conditions 
which are easy to reproduce, and its artificial 
production was successfully accomplished, many 
years ago, by precipitating hydrated phosphate 
of aluminium with the requisite proportion of 
copper phosphate to give it the colour, and 
subjecting the precipitate whilst still damp to 
hydraulic pressure for a considerable time. 
Prepared in this way the artificial turquoise 
is so nearly identical with the natural that 
its identification as a matter of considerable 
difficulty. There is, however, generally m 
slight difference in the specific gravity, hardness, 
and index of refraction (when this can be 
measured), which will serve to distinguish it on 
careful examination. The only point in which 
there is any decided difference between the two 
is the behaviour on heating, but as this involves 
the destruction of the stone it cannot be offered 
as a practical test. 

Opal consists essentially of what is known as 
colloid silica, that is, silica in the amorphous 
state and combined with water. The play of 
colour one associates with it is entirely an. 
optical effect, due to an accidental structure of 
the stone, wHch is permeated by a number of 
minute fissures, between which a thin film of 
air penetrates, the extreme thinness of this film 
causing the optical effect known as interference. 
If a piece of opal is powdered it is no longer 
coloured, as would be the case with a ruby or 
sapphire, but yields a dirty white powder, and 
generally a specime«i of opal, as found, only^ 
^ows the structure in parts, the remaind.er 


4^exqep$6h, hbi^ver, must be made in the 
..^ssase,., next in.value 

..tq attempts have b^n 
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being duB ap^ lustreless like flint. 

This |)ectf[te structure is, tnoreover, by no 
means cohtfi^'^to opal, but may occur in any 
mineral under similar conditions. In' 

the mih^al or fire-marble, 
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it should be remembered that, as a matter of 
fact, it only just possesses sufficient hardness 
for this purpose, and is one of the softest and 
least durable of all the precious stones. This fact, 
combined 'with the fragility consequent upon its 
structure, has involved the opal in a mass of 
isuperstition and romance from time immemorial. 

Although it has this unfortunate drawback, 
■opal is, at any rate in my estimation, the most 
beautiful of the precious stones, and when one 
appreciates the reason of its beauty it ■will be 
readily understood that its artificial production, 
■or even successful imitation, presents almost 
insuperable difficulties. 

It is true that a somewhat similar play of 
colour can be imparted to glass by rendering it 
translucent by a slight addition of arsenic or 
tin in tlie making, and by etching the surface in 
various ways, and such iridescent glasses are 
often found naturally as the result of decom¬ 
position, but this is merely a surface effect, and 
such specimens cannot be cut to advantage; 
moreover, they lack the beauty caused by the 
fire permeating the entire substance of the gem. 
The opal ranks with the diamond, therefore, in 
resisting attempts at artificial production, and 
is even superior to it in that it cannot be really 
successfully imitated. 

I come finally to the pearl. This, of course, 
differs from ail other precious stones in being 
entirely of organic origin. The peculiar lustre 
of the pearl, like the colour of the opal, is due 
rather to its structure than its composition. It 
is formed in the oyster by the deposition of 
successive layers of calcium carbonate round 
some central object, and consists of an innumer¬ 
able number of thin overlapping laminae of the 
crystalline variety of this substance known as 
aragonite. These layers being semi-transparent, 
the light falling on the surface is partially 
reflected from the surface and partially trans¬ 
mitted into the stone, where it suffers reflection 
from the surface of lower layers (Fig, 10). 

To produce this complicated structure 
artificially is practically impossible, unless one 
can describe “as an artificial pearl that formed 
by the oyster in response to the deliberate 
introduction of irritant foreign matter by |iuinan 
agency. But in this case, who shall decide where 
nature ends and hurhan^agenuity be^lis ? 


alone for a time to allow it to convert this into a 
pearl by the deposition of several layers of nacre. 
The mass is then removed from the shell and 
converted into the semblance of a true pearl by 
supplying a back of mother-of-pearl. Such 
pearls, however, never have the fine orient of 
those produced under normal conditions, and 
they can readily be* detected by examining the 
back, when the lustreless mother-of-pearl and 
the line of junction can be detected. 

Of course, wonderful imitations of pearl are 
made in various ways, which are difficult to 
distinguish from the natural article by casual 
examination. One method of preparation is as 
follows:—Small hollow spheres are blown in 
opalescent glass, coated inside with a prepara¬ 
tion of fish scales, and then filled up solid with 
wax. Such imitations are identified by examina¬ 
tion of the hole or by putting a spot of ink on 


Pig. 10. 



Section of. PEAEn, x 50. 


the surface, when tiie reflection from the inner 
surface of the glass is seen. These empirical tests 
are usually sufficient, and it is rarely necessary 
to resort to testing the specific gra-vity and 
hardness, which provide further m^ns of identi¬ 
fication. It is Worthy of note, however, that such 
imitation pearls are unique amongst imitation 
gems in feat, in some respects, they are actually 
superior fe the natural article. They are eon- 
sidetably harder for instance, and their lustre is 
not afiected by cohsr^nt wear. 

In eonclusipn, i'^5^idd like to refer very 
briefly to the pre^t position of gents from fee 
economic pcint of It is, perhaps, natmral 


Perhaps fee weH-tnownr JFij^nese perf 
eowetly described artific^ ip«rl, 
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statements as to their defying identification^ 
which, as I have shown you, is all nonsense. On 
the other hand, those interested in maintaining 
the prestige of the natural article make equally 
unreasonable statements, to the effect that 
such artificial productions, to quote a recently 
published circular, “are as worthless as the 
Jewellery from a Christmas cracker.” I have, I 
hope, clearly shown you the immense difference 
that exists between the imitation and the arti¬ 
ficial ruby, taking an example ; the former, it is 
true, depreciates rapidly in use, and deserves 
such a description, but the latter has absolutely 
all the essential qualities of the natural stone, 
and to place the two on the same plane as worth¬ 
less trash is unfair to modern science and 
ingenuity. It must be clearly understood that 
there is no essential difference discernible 
between natural and artificial ruby as regards 
their beauty and their durability, which, as we 
have seen, are the two great items in the intrinsic 
value of a stone. But, of course, the price of a 
stone is chiefly determined by that third factor, 
which I have not so far taken into account— 
namely, rarity. Personally, I must confess 
that I have never been able to see why one 
should value a thing for no other reason than 
that it is difficult to get, although I suppose 
here I am in a hopeless minority, and that it 
is and always will be human natui’e to take 
this view. 

It would serve no useful purpose to enter into 
that fruitful subject qf controversy, the price of 
an article due to extrinsic causes, but I may say 
this—^that whilst to me personally one is as good 
as the other, if any man is prepared to pay £100 
for a natural stone when he can obtain essen¬ 
tially the same thing, artificially produced, for 
five, he is absolutely entitled to get it; and I 
, would not wish you to think that I would defend 
- for a momerft the naan who attempted to supply 
artificial as natural. But if this is so, it is still 
more the case that nobody has any right to 
supply anyone with paste under the name of 
artificial (or synthetic, or scientific, if these 
names are preferred) gem. I do think that the 
distinction between the two should be clearly 
'Cognised,; and that it should not be permitted 
io^ use tJie term artificial indiscrimihately. At 
paletot tMs is; bmpg widely practised; fevery 


day one see^^oftsred for sale “ rubies, emeralds, 
' sa^fibires, ani artificiallj’ produced and 

■ ‘eg all the popdiaes the natursd stone.” 
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df fact,;the,ston^ 


supplied under this title are, as a rule, nothing 
more nor less than paste imitations, the public 
being deliberately led to believe otherwise. 
There is in this case, as I have indicated, a real 
practical difference between the two articles, not 
merely a question of opinion. 

Again, one must deprecate the custom that 
has sprung up of arguing that, because “ a rose 
by any other name will smell as sweet,’’ a 
“ scientific ” stone will be as good by any other 
name than its right one. When synthetic yellow 
sapphire is called “ scientific topaz,” perhaps no 
serious fraud is perpetrated, although it is mis¬ 
leading, but when artificial white sapphire is 
openly and deliberately sold at a fancy price as 
“synthetic diamond,” with the support of the 
press, I for one consider that matters are going 
too far, and that this is being done at the present 
moment anyone can verify for himself. All these 
misrepresentations may bring wealth to indi¬ 
viduals, but they tend to bring into disrepute 
the artificially-produced gem, and instead of 
allowing it a place of its own as a distinct 
.achievement, cause it to be looked upon as a 
spurious make-believe. 

However, I did not come here for the purpose 
of discussing this aspect, and I will not dwell 
upon it further. I have, as far as possible, given 
you a TisiimS of the whole subject, and I will 
detain you no longer, except, if I may add one 
more word, to acknowledge the fact that niy 
ability to bring this paper before you is .very 
largely due to the assistance I have received in 
many quarters, and more particularly from Mr. 
B. Hopkins, whose enthusiasm on the subject of 
-the technology of precious stones is only exceeded 
by his knowledge and experience. I am indebted 
to him, not only for much advice and informa¬ 
tion, but also for the loan of the specimens from 
which I have prepared the illustrations to this 
paper. 

DISCUSSION. 

The Oha-Ieman,, in opening the discussion, ex¬ 
pressed his great .pleasure at having heard such 
an admirably clear, paper, many .of the points 
in which were new to him. It was the first 
simple accoufit he had heard of the production of 
•synthetic stones, and ^his first opportunity of 
witnessing sfioh interesting and clearly intelligible 
pictures. Those' towards the end of the lecture 
showed difierencea between the rpoon- 

struoted aid'si3<>ne6, and those slides 
appealed inorijfl^qently to an audience than any 
amount bf v^itte^ description. They were praoti- 
c^Ej^ |ieen by^tJis aiiiehce under the naicroscope. 
Mr. He^on if^^^ind^ him, (the, speaker) of , 
idle occaskm ' lectured before the Society' 
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fifteen years ago, and it was a satisfaction to 
him Jhat he had, at that date, been able to 
call attention to all the methods which had been 
mentioned that evening, even including X-rays, 
which had then just become available. He also 
said at the same date that he thought the 
time could not be far distant when sapphires 
could be produced as easily and perfectly as rubies 
were then beginning to be made. The difficulty 
seemed to be the reproduction of the peculiar 
blue colour. He also mentioned in his own 
lectures the refractometer, the simplest and 
most effective way of testing a stone by its 
refractive power. At .the time it was a 
scientific instrument available only to the expert 
scientist; but i>r. Herbert Smith, with the 
aid of Mr. Steward, had now constructed an 
apparatus which was within the reach of any 
worker, and enabled him to determine, without 
special knowledge, the refractive index of a stone 
to a great degree of accuracy. If that were com¬ 
bined with the use of a heavy liq'uid for determining 
the specific gravity, it constituted an almost 
unerring means of determining whether the atone 
were natural or artificial. When, fifteen years ago, 
he spoke on the natural and artificial or recon¬ 
structed ruby being distinguishable by the air 
bubbles in the latter, he was only basing his 
remarks on a limited experience. He was glad to 
find that, despite all the efforts which had been 
made to approximate the artificial to the natural 
stone, that still remained an unfailing distinction. 
The question was a very interesting one, because of 
the light it might throw on the manner of produc¬ 
tion of the precious stones in the earth’s crust. 
Fbr instance, the description of the production of 
the diamond naturally bore a close resemblance 
to the manner of creation of the diamond in 
the masses of meteoric iron which fell from the 
sky. The research which had been devoted to the 
production of stones artificially, had pointed out 
the possibility of adding to the repertoire, for a 
beautiful series could be produced of which there 
were no parallels in Nature. Robert Boyle, in 
1665, seemed to have been the first person to make 
scientific experiments on the distinction between 
artificial and natural precious stones, and he 
pointed out how important it was to use methods 
which did not destroy the stones; and for this, 
among other reasons; recommended the specific 
gravity as the test. He (the speaker) did not know 
why paste should be condefi^ed because it was 
paste, so long as its true nature were known to the 
purchaser. He had long admired the charm of 
the Roman gems in the British Museum, and Was 
interested to hear that they probably originated in 
Nubia. He had never seen anything which iltia- 
traled so qlearly the Teobnstf&tibh of rubies as Mr. 
Heaton’s d^onstraMon. BDe had imagini^‘-i!hat' 
the pede^id whioh the naateriai was ftiled 'wis 
kepi'to'rotatibinhe''’dNi3^^hbw’Whether th^ 

' aele^fewasnot one.cl-thoee’: 
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criticisms and enquiries from those present, who- 
might include many with practical experience of 
■precious stones. 

Mr. J. H. Steward declared that he had no- 
expert knowledge of precious stones, but he had 
found the paper extremely interesting. His ex¬ 
perience had been more in connection with 
instruments; Fifteen years ago he was present at- 
the lectures giveu there by the Chairman, and he- 
was much struck by the description of the refraoto- 
meter, and he thought it wotild he a very useful 
instrument if it were further developed. Without- 
knowing very much about it, he took it in hand,, 
hut was not quite so successful as he had hoped to be.. 
But Dr. Herbert Smith, of the British Museum,, 
happened to know that he was experimenting with 
it, and offered his assistance. With that assistance 
an instrument was evolved of great practical utility, 
not only for gem determinations, but. in other 
industrial matters. Much gratitude was due to- 
Dr. Herbert Smith for the carie which he had 
bestowed on the improvement of the-instrument. 

Mr. E. Hopkins thought rarity had a , great 
infiuence on the value assigned to stones, as im 
other matters, such as 6ld books, china, furniture, 
etc. Other articles were quite as useful and 
valuable intrinsically, but rarity greatly enhanced 
the market price. Within the last three months- 
two rubies had been sold in London for £1,200, 
notwithstanding the energy bestowed on the manu¬ 
factured article. Although the pearl was. a softer 
material than its artificial substitute, the price of 
that also had risen 50 per cent., and was still rising.. 
Recently a law had become operative in Paris that 
all manufactured gems must bear the prefix “ imi¬ 
tation”; the term ”synthetic” was not deemed 
sufficient. That was, perhaps, carrying the matter 
rather far, but the energy - at the back of the 
artificial article seemed to have made such a. 
law necessary. White sapphires had been sold 
as diamonds, and, instead of 4s. or 5s. per carat,, 
they had realised £5 per carat. One of the best 
safeguards was to require a detailed invoice with, 
such purchases, as a precaution, especially as the 
prices differed so greatly, and so much fraud was 
being perpetrated to sUcli matters. 

Mr. B. J. Tuddy renmrked that the slide of the- 
ruby selected for showing on the screen had the 
structure technically known as silk ”; hut such " 
marking was not always present, and it was scarcely 
a typical test of the tme ruby, though where a white 
sheen was seen bn a specimen, it was a certain 
identification. microscope was the only real ^ 
test left, blit it nnsatisf^tory, as it cotfid^be^ ' 
u^d only for fer^ and small specimens. The ^ 
difficulty of maMng the sapphire originally' ^ 

• concern^ w2th/,'i^e;Cotour; oob^t was used,"a^. '1 
oiq|y'’'hjT' .stone was' 

.''was'' u 
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in the centre which gave rise to the dull 
lustreless sheen; It was scarcely a typical 
specimen of Otiental pearl; the latter could 
not be ground down thin enough to form a 
microscopic section; iti had a laminated structure, 
and would split into pieces in grinding. The 
beautiful slides shown were due to Mr. Heaton’s 
ingenuity. Artificial stones seemed to have 
reached their zenith, and he hoped they would as 
quickly decline again. It was gratifying to know 
that natural stones were now increasing in price 
more than even they did when artificial stones 
were not in competition with them, and there was 
a greater demand for them. The action of one or 
two societies, and the exposures of fraudulent sales, 
would do muclt to reduce the number of artificial 
stones being worn. 

Mr.-FBli?K-STSVENS pleaded for greater accuracy 
of definition' ih' the matter of precious stones 
and gems. - Nowadays it was the custom to 
include among-'^'^eoious stones such things as 
pearls, which t^ere an animal product, not mineral. 
He thought a gem should be held to be an engraved 
mineral, as distinguished from a precious stone 
which had been eiit and facetted by the lapidary. 
He asked as to the possibility of procuring a syn¬ 
thetic jargoon by fusion of zirconium silicate in the 
blowpipe, so as to bring about the range of colour 
from deep orange-brown to apple-green. 


Mr. W, S. Lockhabt said that as he understood 
artificial gems always had air included in them, 
that would surely make a difference in their 
specific gravity. He had usually found that the 
smallest error due to this was apparent. 


Mr. Heatok, in reply, said the Chairman’s 
remarks were of great interest to him. He had not 
properly appreciated the work of Boyle on the 
specific gravity as a means of identifying precious 
stones. There was a legitimate place for paste for 
4hose who did not want k) pay for real stones, so long 
as they understood what it was they were buying or. 
wearifig.. The pastes mentioned by the Chairman 
"came from Rome, but they were later than 
the Hubian ones. He shortened his historical 
recount in order to spend more time on the 
practical side; the early history provided enough 
material for a lecture by itself. It was true* 
that the revolving pedestal was used in the 
, ^Id apparatus for Beconstructiug rubies, but it 
was not necessary in "^erneuil’s ingenious process. 
Scientific tests gave mvph more than a mere 
opmlon; they were always right, and often 
an expert ^^dnion. That was most 
^pmjpiHant in view of the skill'of some of the 
imitt^brs. With re^d to the silky look, he 
.extreme eks^ples in each case. It 
]^^;very exeeptloa^d a natural ruby which 
; amt some the parallel structure 

^ee with Mr* Tally 
li^-^ot Of much use; ofie 
, 4 ^ tho^stone, and by 



immersing the latter in. a highly-refracting liquid 
one could examine the minutest detail of struc¬ 
ture, and his own experience was that microscopic 
-examination was of the greatest value. ' The 
pearl shown was not an Oriental one, because 
it was impossible to prepare a decent micro¬ 
scopical section of a proper Oriental pearl. 
With regard to the synthetical jargoon, the diffi¬ 
culty with all the silicate group was that one 
could not produce it artificially by the Verneuil 
process, because it would not then be crystalline 
but amorphous. Synthetic jargoon had been pro¬ 
duced on a small scale by the process of crystal¬ 
lising out with a solvent, but it was not a com¬ 
mercial proposition to make the stones in that way. 
Zircon was not a very valuable precious stone; if it 
were rare it would be a serious competitor to the 
diamond; it had a high refractive index, and its 
optical properties were very good. With regard to 
alterations of specific gravity caused by inclusion 
of air, those could of course be detected if sufficient 
refinement of method could be achieved. But in 
the great majority of cases the alteration thus 
introduced would not be greater than those 
occurring in the natural stone through slight 
variations of composition. 

; i'On the motion of the Ghairman, a vote of thanks 
was accorded to Mr. Heaton for his paper, and the 
meeting terminated. 


THE LOTSCHBERG TUNNEL. 


The successful piercing of the lofty mountain 
range which lies tb the south-west of the Jungfrau, 
and separates the Bernese Oberland from the 
Canton of Valais, is certainly a triumph of Swiss 
engineering skill and enterprise. It has broken 
the record in rock boring. The Lotsohberg tunnel 
on the Berne, Lotschberg and Simplon Railway, 
now in construction, is designed to connect the 
network of northern Switzerland with the Italian 
lines. It will, when completed, form one of the 
principal approaches to the Simplon tunnel, and 
shorten the distance between Calais and Milan, 
md B&le and Berne, by about fifty-three miles, 
reducing the time required for the journey by at 
least three hours. 

On the north side, the new line starts from the 
station of Prutigen .(Berne), and, following the 
course of the Kauder River, will enter the tunnel 
at Kandersteg. From the southern end at Goppen- 
stein, the line winds along the steep mountain¬ 
side of the Ldtfich-Thal, passing through no fewer 
than twenty-one funnels and over ten important, 
viaducts, reaching the Rh6ne valley near Gompel, 
and, following f^e course of the river, will join the 
Simplon railwl^^tsaj The wcrks of this 

line aare ' being by the “ Bntreprise 

g4n4rale du de fer dpsB Alpes Bernoises.’’ : 

■^he Xtdfschberg ' commenced on 

October. Ififh, , is metres 431 certtt-^* 
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metres in length (9 English miles). The junction 
of the two headings was made on March Slst 
last, and so accurately had the work been planned 
and carried out by the engineers in charge, that 
the deviation in the line of the tunnel was found 
tB'be only 257 millimetres (10*12 inches); the 
difference in the levels 102 millimetres (4 inches); 
whilst the length'found to be 41 centimetres 
(id'i4 inches) shorteir.-'^The piercing of the mouh- 
4am has occupied 'exactly 53J months. Its con¬ 
struction has been attended with many difficulties. 

Of the four ^eat Alpihe tunnels, the Lptschberg 
will, when completed, be the third as regards 
length, the longest being that of the Simplon, 
which is miles, and occupied about eight yefetrs 
in construction; it was opened in 1905. 

The St. G-othard tunnel, opened in 1830, the 
second in length, is 14;920 metres (9J miles) in 
length, and occupied 111 months in construction; 
whilst the' first of the great Alpine tunnels, 
opened about forty years ago, is 12,133 metres 
(7J miles) long. 

The average length of heading driven from both 
sides daily was 12*46 metres (40*35 feet). The 
daily average , 01 ;. the north side, for which the 
Meyer rook-boring machinery was used, was 
7*84 metres (25*72 feet), whilst the progress made 
on the south side, where the boring was done by 
the Ingersoll drills, averaged 5*12 metres (16*8 feet). 
On the north side, the greatest distance tunnelled 
in a single day was 13*20 metres (43*3 feet) in the 
limestone, and 10*60 metres (34*77 feet) in the 
granite. The average length driven per month 
was 310 metres (1,017 feet) in limestone, and 
261*80 metres (858*92 feet) in granite. The daily 
average for the same period was 10*69 metres 
{35*07 feet) in. limestone, and 8*95 metres (29*36 
feet) in granite. 


EMPIRE NOTES. 

British Trade with Canada ,—A Blue Book has 
just been issued by the Board of Trade embodying 
a report by H.M. Trade Commissioner for the 
Dominion of Canada. The report presents a 
general survey of the prevailing conditions in 
Canadian markets, and also gives a number of 
tables and figures indicating the expansion of 
Canada's trade, and describes the business methods 
of the representatives of the different nationalities 
competing for a share in the industrial and pom- 
mercial development of the Dominion, A section 
of the report provides an analysis of the import 
trade of Cana^, making special, reference to the 
relations of American and British producers to the 
Dominion market. The Commissioner points out 
that there is a keen «nd/«iiEemitting struggle 
going forward along the whole line of British §.nd 
competitors foi^ the trade of that 
country, The XJnited State^ni^course, possesses an 
a^van^e from its gpc^^^^^al positiofiy and 
:Ol0s^:\'Sapl^xrint6rno^ 'A large 


from the cheapness of communication. On the 
other hand. Great Britain profits by the preferen¬ 
tial customs granted thirteen years ago, and by 
the long-standing connection between the'British 
producer and the Canadian consumer, and by 
the high fbputation for excellence of quality 
and workmanship and businesslike dealings 
which have'' given her pre - eminence in' the 
markets ■ of the world. While it may he said 
that British trade with Canada, in manu¬ 
factured goods, is holding its own with America, 
it is pointed'out that there" are some trades 
which are not doing s6. * The reason for this is 
not attributed to the lack of quality in British 
goods, but in the’- failure to adapt them specially 
to the Canadian market. The Commissioner points 
out that in respect to capital, the investment of 
American money in British Columbia is notice¬ 
ably large, and at least half of the capital employed 
in the mines of that province comes from the 
United States. Against this there is to he placed 
the large influx of British capital, which is wide¬ 
spread throughout the Dominion. Many instances 
are also given in which British goods are more 
than holding their own, and the report shows that 
if up-to-date methods of fostering trade are adopted 
by British manufacturers they need not fear any 
competitors. 

British Trade with Aiksiralia.—'Kx, C, Hamilton 
Wiokes, H.M. Trade Commissioner for Australia, 
when interviewed recently, gave some interesting 
particulars of Britisli trade with Australia. He 
stated that the imports into Australia of goods 
from all countries in 1908 totalled ^9,799,273; in 
1909, i351,171,896; and in 1910, £59,456,238. The 
goods of British origin in 1903 amounted to 
£25,274,661 or50*76; in 1909, £25,862,618or50*54; 
and in 1910, £29,877,209 or 50*25. “That 
shows,” he said, “ that the increase in 1910 was 
£4,014,591, which is enormous. The trade of 
our two chief competitors in 1909 is represented 
by a total of imports from the German Empire 
of, £4,538,612, and from the United States of 
£5,935,740. The increase of gOods of British origin 
in 1910 was therefore, in round figures, within half 
”a million of the tot^i German imports into Aus¬ 
tralia for the previous year. Apparently Great 
Britain shows a decrease of the total imports, but 
in this total of imports by the Commonwealth are 
included such items as timber, kerosene oil, rubber, 
raw tobacco, tea, coffee, cocoa beans, fr^sh fruit, 
fresh vegetables, fresh fish, and rice, articles which 
England does not and could not produce, and never 
will produce. When you come to examine what ^ 
the trade of Great Britain is, and the percentage 
of British trade with Australia, deducting th^ *" 
iternsj you will find that the British share has 
increased over 63 per cent., and inst^d of showing . 
a decrease over it shows an increase,” * 

' ■xeceto.tly' by 

.!Mend0rsQ%.'srill;lhw^ thd''. 
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Commonwealth Government in the expenditure of 
a large snm of taxoney annually for maintenance, in 
addition to its initial cost. To meet the necessary 
outlay, which the Government are quite ready to 
do, the question of the relation of the scheme to the 
trade and industry of the country is one of impor¬ 
tance. It is interesting, therefore, to note that a 
' contract is being placed with the Commonwealth 
Oil Corporation for the supply of oil fuel for the 
navy. Discussing this matter in the House of 
Bepresentatives, the Hon. G. F, Fearce, Minister 
of Defence, who has recently made a thorough 
inspection of the works of the Corporation, said:— 
I am thoroughly satisfied, from the businesslike 
preparation they are making, and the extent of the 
works, that there can be no doubt that in a short 
while they will be able adequately to supply all our 
requirements in the way of oil fuel for defence pur¬ 
poses. No one could go through the trip I have 
just accomplished without being impressed with 
the value of the industry to Australia from a com¬ 
mercial point of view. I think very few people 
realise the value of the shale-oil industry, or what 
its possibilities are.” It is estimated that the oil 
industry will find employment for many thousands 
of workers. 

Trade^ Commerce^ and Mining in Bhodesia .— 
Satisfaction is being expressed everywhere through¬ 
out Ehodesia at the excellent position which is 
revealed by the official figures for Bhodesian trade 
for 1910. The imports by Southern Bhodesia of 
United South Africa products amounted to £467,907, 
against £438,660 in 1909, and of £2,318,414 other 
than South African products, as against £1,775,345 
in the previous year. Of the latter, 64 per cent, was 
, hnported from the United Kingdom, 4*1 per cent. 
' .jkom other parts of the British Empire, 

$1 per cent, from foreign countries. The value of 
^ the exports of Southern Bhodesia for 1909 was 
£2,801,811, and for 1910, £2,797,906; the value of 
goods re-exported for 1910 bringing the total to 
^,199,956. North-w^tern Bhodesia also shows 
an appreciable increase on 1909, and the mining 
hiihstry Bhodesia is in a similarly satisfactory 
. oondit^a. At the annual meting of the Chamber 
r * . *€k«nmeroe, the President stated that if the 
; requirements fm labour were satisfied, there would 
^ in five years* time be 80,000 natives employed in 
Eh<ri^aaa mli^ against 30,00a at present. Two 
. .^ew companies were registered in Southern 
Ehoderia during 1910, the nominal capital of 
which is about onef>^illion and a quarter. The 
dividends of ft© various mining companies 
to^£9qb,999, as against £481,000 
‘ output from small gold 

^ ^ ^ was £76,687, or oyer 

I devious year. Capital 
anent work in the- mines 
k> possess p^manent 



good quality is being produced in considerable 
quantities from boiled sardines on the west coast 
of Madras. It is asserted that it is suitable for the 
jute, leather, and steel (tempering) trades, and for 
many other operations. The oil is said to contain 
a large amount of fish tallow (stearine). According 
to the Director-General of Commercial Intelligence 
at Calcutta, one of the most important industries 
of the country, that of wood-pulp, is showing 
marked signs of progress. Eight paper-mills are 
in operation, whilst others are approaching com¬ 
pletion. The value of the output for 1909 amounted 
to £516,666, which is the highest on record, Thu 
wheat export from the Bombay Presidency was on 
an exceptional scale during the season 1909-10, the 
shipments being the largest for many years past. 
On the other hand, there has been considerable 
depression in the cotton and spinning industry, 
owing largely to the high prices ruling for raw 
material, and in part to the competition of im¬ 
ported goods, which was an adverse factor of some 
moment. 


■^^1' to 

' *' wh^ o4 


HOME INDUSTFtlES. 

Unemphymmt I^isuraruie, —The Chancellor of 
the Exchequer’s scheme of social insurance will 
shortly be unfolded, and although some of its main' 
provisions are known, its full presentment is 
awaited with very deep interest. It is to cover 
sickness and invalidity completely, and it is said 
that it will touch unemployment. German pioneer 
work will help the Chancellor in his attempt to solve 
the problems of maintenance during sickness and 
infirmity, and the German system of joint con¬ 
tributions from the employer, the employed, and 
the State, is to be followed. But formidable as are 
the difficulties to be faced in tbe endeavour to 
create a satisfactory system: under these two heads 
of insurance, they are much less sp than those 
which will confront the Chancellor if he attempts 
to legislate for insurance against unemployment. 
Irregularity of employment is the most pressing 
evil of this present industrial system, and is 
clamant for a remedy. The unemployed may be 
divided into (a) those who cannot work owing to 
age or ill-health.; (5), those who are incompetent 
owing to habits; (c) those who are able and 
wiUing to work but are unemployed 'from lack of 
demand. Class I. will be covered by sickness and 
invalidity benefits and old-age pensions; class II. 
need punisbmen^ rather than help; it is class III. 
with which unemployment insurance must be 
mainly ooncern^: The^te are no statistics available 
on which to for^d a rigidly accurate actuarial 
scheme, and ;even if they were available they 
would not nee^sarily form a trustworthy basis for 
the fute6«^ ; emigration, increase of 

population^ ilMrovement in machinery and 
methods cf with the oolPhies and 

other oountr^v^l these ain^ mai^y other oon- 
kffieratlons i|» have theii? beai^ upon the result 
, It is .sefe.tb saylhet 

'320.. ■ ■ ■"' '■■■ 
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be a preventive or a cure of the evil, but a well- 
devised scheme that will help the needy and worthy 
workman in the days of unemployment is not 
perhaps too much to hope for. But it is difficult 
to see how this gigantic subject can be satisfactorily 
dealt with by Parliament whilst it is in the throes 
of a great constitutional struggle. And better no 
legislation on suck a subject than any which has 
not been thoroughly thought out and fully dis¬ 
cussed. 

The Neio Mines BilL—The Coal Mines Bill 
has now entered upon the Committee stage, after 
being the subject of separate and joint conferences 
of the coalowners and miners. There will be 
keen fighting in Committee over several of the 
clauses. One of the stiffest fights is likely to be 
on Clause 60, which imposes restrictions on the 
use of electricity in mines. The opponents of the 
use of electricity in the coal-mining industry are 
to be found on both sides, some colliery owners and 


work aggravated the fire. One fire arose from the 
sparking of a continuous-current motor, and the 
other probably originated in the oil-switch of a 
three-phase motor. Electric shock was responsible 
for fifty-three accidents and fifty-five deaths, thus 
greatly outnumbering other electrically-caused 
accidents. Of the accidents, twenty-two were due 
to defective or non-existent earthing of electrical 
cables and apparatus, twenty were due to defective 
insulation of cables, nine to contact with unin¬ 
sulated parts, and two to other causes. Of the 
twenty-four accidents on cables, twenty occurred 
on unarmoured cables, thus showing the urgent 
necessity for enclosing all .cables and, as, far as 
possible, all other underground electric plant in 
efficiently earthed armouring. As regards the 
influence of current, thirty-three out of the fifty- 
three accidents occurred on three-phase systems 
and twenty on continuous current. It would seem 
that proper protective methods may be relied upon 
to eliminate most of the dangers arising out of 


managers being as keenly opposed as are some of 
the men. In certain mines there is practically 
a complete absence of inflammable gas in the 
airways and working places, and here electricity 
has been accepted by managers and workmen, but 
the West' Stanley disaster in Durham, and the 
explosion at the Hulton OoUiery in Lancashire, 
have deepened the distrust of the workmen as to 
the safe use of electricity in mines. Clause 60 
authorises the inspector of the district to enforce 
the withdrawal of an existing supply of electricity 
from any mine, subject only to an appeal to 
arbitration, but this does not satisfy the opponents 
of electricity, who want to see it withdrawn from 
all mines. Another clause, of much less real 
importance, is likely to be the subject of hot 
debate, namely, that which makes compulsory the 
provision of bathing accommodation at all collieries. 
The colliery baths in Germany have proved a distinct 
gain to the miner, hut the colliery owners contend 
that the obligatory use of the bath by every 
workman before he leaves the colliery will be an 
endless source of irritation between the manage¬ 
ment and the men. The younger men may he 
willing to adapt themselves to the new con¬ 
ditions, but it is pretty safe to say that they will 
be resented and resisted by many of the older 
miners. 

Electricity and CollMTy Accidents. —^In connec¬ 
tion with electricity in mines .a paper written by 
Mr. Bobert Nelson, H.M. Inspector of Mines, 
appears very opportunely, Nelson reviews «he 
Ewscidents and deaths due to electrical causes 


electricity in mines. 

The Break-up of Estates. —Whatever may he the 
explanation—and authorities differ as to it—there 
is a tendency just now on the part of great owners 
to sell portions of their estates. Not long ago it 
was announced that Mr. Walter Long, whose family 
has been established in Wiltshire for several 
centuries, liad decided to sell something like half 
his Wiltshire estates.. Since then many other 
considerable landowners, notably Lord Onslow, 
have followed suit, and now it is announced that 
the Duke of Bedford is about to sell nearly the 
whole of his estates in Devonshire. It may be 
hoped that the tenants, or, most of them, will be 
able to buy, since two-thirds of the purchase- 
money can remain on mortgage if desired. In 
Norfolk, an estate of 5,240 acres, of which more than 
3,000 consist of agricultural land, is in the market; 
in Suffolk an estate of 6,000 acres is to be divided 
up and sold in lots; and in Shropshire a property 
of 3,600 acres will shortly be the subject of an 
auction. Lord Ilchester is getting rid of his 
estates in Hampshire and Wiltshire, and other 
landowners are mentioned as having the intention 
to sell very shortly. If these estates pass inter the 
hands of oompeteht and solvent occupiers the 
change may be welcomed. A single change of 
ownership would, more likely than hot, be a 
disadvantage to the tenantry. The big landowners,, 
whose families have been associated with the lahd 
for centuries, are usu^ly generous landlord^ the^ 
‘♦new men,” more frequently than not, are 
contrary. , , , 


recorded during the six years ending December 
31st, 1910. These he divides into three divisions, 
(1) ignitions of "firedamp, (9f®deiground fires, and 
(3) electric shock. There were five fatal ignitions 
of firedamp,'-giymg rise to thirteen and la 

each'’'ease,'it" appe'l^^ ti^^e presence^^^ 
Wi^-'ilt^speofeed,'". ^ 

- ani'two dei^is wey 


BoguA A "rery w , 

been introduced in ^e House of Commons, 

■ for its object the r^ricripn of the use of 
« bank_ ” ’to banks,' 

ing^rltihce and ataHlity 
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have been loan and.discount banks,” “land and 
investment banks,” “building banks,” “financial 
banks,” and other variations. Some of these have 
been stable concerns, honourably conducted, but 
most of them have assumed the title of “bank” 
merely to obtain credit on insufdcient capital. The 
public, more especially the working classes, usually 
ignorant in such matters, have been the chief 
sufferers. The difficulty is to define a “bank,” 
and to distinguish between a bond fide bank and 
one not entitled to use the word. Major White’s 
Bill provides that every person, not being a limited 
company, who commences to carry on the business 
of banking after the Act, shall deposit with the 
Board of Trade £20,000, to be invested in trust 
securities, and to be available for satisfying 
creditors. An annual balance-sheet, and profit and 
loss account, must be prepared, and every five years 
an independent investigation must be made for the 
Board of Trade into the financial condition of the 
concern. Whether the Bill would be adequate to 
accomplish its object, whether it might not 
encourage the public to assume the solvency of the 
concern to be guaranteed by the Government, 
when in fact it was not, are points upon which 
opinion will be divided, but whatever the merits 
of this particular Bill, its object cannot be too 
highly commended; and it ought not to be above 
the capacity of our legislators to stamp out the 
bogus “ banks,” which, by means of an honoured 
name to which they have* no right, prey upon a 
credulous public. 


the Department, a post which he held for nine 
years in combination with the chief eagineership. 
He was created a O.I.E. in 1890; four years later 
he was transferred to the United Provinces as chief 
engineer and secretary of the buildings and, roads 
branch; and in 1896 he was again transferred to 
Bengal, where he acted in a similar capacity. He 
was a member of the Lieutenant-Governor’s 
Council. He retired from the service in 1898, 
and on his return to this country he served on the 
board of visitors of Cooper’s Hill Indian Engineer¬ 
ing College until it ceased to exist. 

Mr. Glass became a member of the Boyal Society 
of Arts in 1900. He wrote a paper on “ The Great 
Landslip at Gohna, in Garhwal, and the Measures 
adopted to Prevent serious Loss of Life,” which 
was read before the Indian Section in 1896, during 
the author’s absence in Bengal, where he was then 
Chief Engineer and Secretary of the Public Works 
Department. He received the Society’s silver 
medal for the paper. 


GENERAL NOTES. 

The Turin International Exhibition, 1911.— 
Ilreat activity is being displayed at the present 
time in every department of the exhibition at 
Turin in order to have all in readiness for the 
opening, which will take place on the 29th inst. 
The “ International Exhibition of Industries and 
Work,” as it is entitled, besides occuijying the 


Australian Shipjping Laws .—^It may be assumed 
that the Federal Ministers now on their way 
from Australia will be empowered and instructed 
to discuss with the Imperial Government the 
provisions of the Australian Navigation Bill. The 
protest made by the Liverpool Shipowners’ Associa¬ 
tion has been seriously considered by the Federal 
Government, but it is not at present prepared to. 
make all the concessions asked for. The principal 
clause objected to is 206, which enacts that “a 
steamship in respect of which a certificate of sur¬ 
vey, granted or recognised by the Board of Trade 
of the United Kingdom, has been issued, shall, 
while that remains in force, he exempt from 
survey upder this Act.” The Board of Trade 
would like to see the exemption extended so as 
to cover all vessels holding Lloyd’s or the Inter¬ 
national Begistry’s classification survey status, 
hut the Australian Government are reluctant to 
concede this point. 



obituary. 
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whole of the gardens of the Valentino Castle, on 
the left hank of the Po, extends for a distance of 
three kilometres (nearly two English miles) on both 
sides of the river, coveting an area four times 
greater than that of the last exhibition, held in 
the same gardens in 1898. Here are situated the 
principal exhibition buildings, which comprise the 
gallery of machinery in motion, and that of 
electricity, together occupying an area of 60,000 
square metres (14| acres). The galleries allotted to 
chemical and extractive industries, manufactures, 
silk, public works, railways, etc., cover about 
70,000. square metres (17 acres). The British 
section occupies a prominent position in these 
gardens, covering an area of about 20,000 square 
metres (nearly five acres). The Hungarian section, 
which is also on the same side of the river, is 
considerably less in. extent, occupying about two 
acres. Among the other many attractions on this 
side of the rivet maiy be mentioned the “ Palace 
of Fashion,” the palace of journalism, the ex¬ 
hibition of musical instruments, and the great 
Hall of Festivals. The buildings erected by the 
other nation^ a^e inostly on the right Ipank of the 


' George Henry Glass, O.I.E. — Mr. 

M,Q.-'-H. Glass died':at, Naples-on the 21st inst. 

..J^sao^a Skye, in 1843, he 

K.Works Department in 
&©' Oentral Pj^ovinces. 

Secretary oi' 


nver,, the space allotted to some of the principal 
countries France, 14,000 square metres . 

(3 acres); German7i'#fe;0()O square metres (nearly' V 
7J aor^); 6,000 sqnare metres (1J acr^^^tl jp 

,Bussia an6 theUnj^ "Stales, S^OOQ'squai^e'me^^''-'’’ 
(akjut'S'.'',aoj^,^^®'Vhils,l'the exhibit ■■ 

^^otoer naiohs'-'^^ifijpoitionately less- 
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estimated at upwards of 400,000 square metres 
(about 100 acres). In addition to the two existing 
stone bridges over the Po, viz., the “Ponte Um¬ 
berto I.” and the “ Ponte Isabella/,’ communication 
between the two sides of the river is established by 
the fine monumental bridge, provided with a moving 
platform, above which is a second roadway. Two 
aerial transporters worked by electricity also cross 
the river, where an efficient service of motor- 
launches for conveying passengers is provided. 

Expoet op Baw Silk from Japaist. —^The quantity 
of raw silk exported from Japan to Europe has 
increased steadily during the last five years. The 
following figures give the number of bales shipped 
from that country during the six months ending 
December 81st, 1910, as compared with those of 
similar periods of the previous years:— 

No. of bales exported to 



Europe. 

America. 

Total. 

1906 . 

. 20,162 

. 48,650 

68,812 

1907 . 

. 22,893 

. 40,041 

62,934 

1908 . 

. 18,698. 

. 53,314 

, 72,012 

1909 . 

. 27,990 

. 61,508 

, 79,498 

1910 . 

. 26,421 

. 63,003 

. 89,424 


Opossum Parmino in Australia.— -On account 
of the recent rising market for opossum skins in 
Australia, chiefly because of their large export, 
especially to the United States, much attention 
is now being given to the possibility of breeding 
opossums for their fur in timbered parts of Aus¬ 
tralian farms. Several experiments of this kind 
have already been tried profitably. It is apparent 
that the future demands for Australian opossum 
skins can only be. met by carefully breeding these 
animals commercially. An interesting suggestion 
in connection with the possibilities of opossum 
farming has been made by the Director of the 
Zoological Gardens at Sydney. He believes that 
every eucalyptus tree on Australian farms can be 
made productive by providing food for opossums, 
and that for every, good-sized gum or eucalyptus 
tree the income of the farm might be increased 
by about two shillings. He is of opinion that a 
proportion of one male to three or four females 
would be an economical number to have, and that 
a simple method of keeping stock would be to 
place a number of small boxes, large enough to 
hold one opossum, in the trees and in an accessible 
position. The opossums would use these to sleep 
in during the daytime, when it is their habit to 
sleep, and the boxes would make it convenient to. 
catch and examine them. The cultivation of maize 
and of chief fodder crops is also recommended in 
order to increase the opossum-carrying capacity of 
the farm and to enable th< 2 ^. ppossums to regbch 
maturity more quickly. chief food of the 
animals, , hovyever, is. euoalyptua leaves, which'in 
Australia, the native home , of the euoatyptus. tre% 
abtindant^'V ^ 


Ordinary Meetings. 

May 3.—A. W. Gattie, “ Improvements in the 
Transport and Distribution of Goods in London.” 
James Swinburne, M.Inst.G.E., F.B.S., will 
preside. 

May 10.— Hal Williams, M.LMeoh.E., M.I.E.B.,, 

“ Beet Sugar Factories.” 

May 17.—Professor Raoul Pictet, “ Les Basses 
Temperatures.” 

May 24.—Frank M. Andrews, “Architecture- 
in America.” Sir Aston Webb, O.B., R.A.„ 
F.B.I.B.A., will preside. 

Indian Section. 

Thursday afternoon, at 4.30 o’clock 
May 26.—W. B. H. Merk, I.O.S., O.S.I., LL.D.* 

“ The N.W.F. Province of India.” 

Colonial Section. 

Tuesday afternoon, at 4.30 o’clock:— 

May 9.—F. Williams Taylor, “Canada and 
Canadian Banking.” His Grace the Duke of 
Argyll, K.T., G.C.M.G., G.O.V.O., will preside. 

Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Alfred E. H. Tutton, M.A., D.Sc., P.B.S.^ 

“ Book Crystal: its Structure and Uses.” 
Four Lectures. 

Syllabus, 

Lecture I.— May 1.— The External Form of 
Bock Crystal and Chemical Character of its Sub- 
stance. Early Observations of its Geometrical 
Shape, and Conclusions drawn therefrom as to the 
Nature of Crystals in General—The IModern Con¬ 
ception of a Crystal—Measurement of the Angles 
between the Paces of a Quartz Crystal, and the 
Facts thereby Deduced—^The Plan or Scheme of 
Arrangement of the Faces, and the Occurrence 
of Right and Left-handed Varieties of Quartz. 

Lecture II.— May S.—The Internal Structure 
of Bock Crysialj and the Means we possess of 
Elucidating it. The Chemical Molecules of' 
Silica, and their Arrangement in a Spaoe-lsCttice 
— The Influence of the Arrangement of the 
Elementary Atoms in the Molecule of Silica in 
Determining a Bight or Left - handed Screw 
Structure—The probable Disposition of the Atoms 
and Molecules in the Bight and Left Varieties of 
Quartz, and the Effect of this Internal Structure 
in determining the Outward Geometric Form— 
Revelation of the Oppositely Helical Structure by 
Etching and Liquid Cavities., 

. Lecture III.^May 16. —Optical Evidence of 
the Two CompUmmtarily Opposite {MirrorAmage^' • 
Screw Structures, 'Bqtatibn of the Plail^ <oi i 
Vibration of Bolartzed Light in Contrary 5*'!' 

tions by the Two Tarieties of ’t 

OR' th@' Jkrliictal:,vBeproduo^n of' 

-proof of ^ 
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Enhancement of the Symmetry and Destruction 
or Modification of the Optical Activity thereby— 
The Interesting Case of Amethyst—The Magnifi¬ 
cent Polarization Phenomena of Twinned Quartz. 

Lectube IV,— Mat 22 .—Scientific and Indus¬ 
trial Uses of Bock Crystal, Its Thermal and 
Electric Properties, and its Transparency to Ultra¬ 
violet Bays—The Construction of Prisms and 
Lenses (including spectacles) of Book Crystal, and 
their Advantages over Glass—The Use of Quartz 
for Balance Weights and in connection with the 
Interferometer—The Artistic Use of Quartz for the 
Carving of Vases and other Objects—Destruction 
of the Crystalline Structure by Fusion, and the 
Uses of Fused Silica in Fibres and Scientific 
Apparatus. 


Certain Spices used in Medicine,” 2. Mr. Edward 
Halliwell, “Absorption of Dissolved Oxygen by 
Sewage Effluents and the Boyal Coniniission’s 
Provisional Standard.” 3. Dr. G. D. Lander and 
Mr. A. E. Walden, “The Detection of Traces of 
Hydrogen Cyanide.” 4. Messrs. A. E. Parkes and 
J. D.Boberts, “Note on the Composition of ‘Bland’s 
Pills “ Note on the ‘ Pearl Coating ’ of Pills.” 
6. Mr. J. r. H. Gilbard, “A reaction for 
' Caulophyllin,* ” 

Boyal Arclucological, at the Society of Antiquaries, 
Burlington House, W., 4.30 p.m. Miss B. K. 
Prideanx, “ The Sculptured Figures on the West 
Front of Exeter Cathedral Church.” 

Economics and Political Science, London School of, 
Clare Market, Kingsway, W.C., 6 p.m. Sir John 
Cockburn, “ The Beferendum in Aiistralia,” 

Concrete Institute, 296, Vauxliall Bridge-road, S.W., 
5.45 p,m. Mr. R. W. Vawdrey, “Beinforeed 
Concrete.” (Lecture II.) 


MEETINGS FOR THE ENSUING WEEK. 


Monday, Mat 1..-EOYAL SOCIETY OF ABTS, John-street, 
Adelphi, W.G., 8 p.m. (Cantor Lecture.) Dr. A. 

E. H. Tutton, “ Bock Crystal—its Structure and 
Uses.” (Lecture I.) 

Farmers’ Club, Whitehall Booms, Whitehall-place, 
S.W., 4 p.m. Mr. H. Trustram Eve, “Agricul¬ 
tural Land and Local Taxation.” 

Boyal Institution, Alberaarle-street, W., 5 p.m. 

General Monthly Meeting. 

Engineers, at the Institution of Electrical Engineers, 
Victoria-embankment, W.C., 7.30 p.m. Mr. H. 
C. H. Shenton, “ The Protection of Water-Supplies.” 
Chemical Industry (London Section), Burlington 
House, W., 8 p.m. Mr. C. Edward Sage, “ The 
Testing of Creosote.” 

British Architects, 9, Conduit-street, W., 8 p.m 
Annual General Meeting. 

Actuaries, Staples Inn Hall, Holborn, W.C., 5 p.m. 
Mr, T. Bradshaw, “ Notes on the Insurance Act, 
1910, Dominion of Canada.” 

(joncrete Institute, International Building Trades 
’ Exhibition, Olympia, West Kensington, W., 
6.45 p.m. Mr. R. W. Vawdrey, “ Reinforced Con¬ 
crete.” (Lecture I.) 

Economics and Political Science, London School of, 
Clare Market, Kingsway, W.C., 8 p.m. Mr. W. M. 
Geldart, Legal Powei-s and Limitations of I'radea 
UnionA” 


l^iSDAY, May 2.;.Soci(A<^cal, at the Royal Society of 
ARTS, John-street, Adelphi, W.C., 8 p.m. Mr. 

: ; , George Paish, “ Savings and the Social Welfare.” 

' Royal Instituion, Albemarle-street, W., 3 p.m. 

Mr. J. C, Bodley, “The Decay of Idealism in 
' F^ee smd of Tradition in England.” 

I ‘ Alpine Club, 28, Savile-row, W., 8.30 p.in. 

\ Ik^omics and Political Science, London School of, 
Gto Market, Kingsway, W.C., 8 p.m. Mr. J. H. 
Morgan, “The Legal Liability of the Executive." 

; ‘ , „ . Faniiday Soddiy, at the Institution of Electrical 

Engine^ Viotoria-embankment, W.C., 8 p.m. 
1„ MrJ A. Scott-Battsen'(Christiania), “Hydro- 
-.''V' iu Norway and their Application 

Industry." 2. Mr. Verdon 
A *^*Mec|rQ*Metahujgy in |he Steel Foundry.” 

V'' tt “Two Simple Forms of 


of arts, John- 

‘ j. wrb., 8 p.m. Mr.' A. W. Gattie, 
‘ % the Trah^ort and Distribution 

Society’s Rooms, 
1. J- C* 

“ ‘ **Tlie Evaluation of 



Thursday, May 4...Antiquaries, Burlington House, W., 

8.30 p.m. 

Liimeau, Burlington House, W., 8 p.m. 1. The Rev. 
T. R. B. Stebbing, “On John Vaughan Thompson 
and his Polyzoa, and on Vaunthompsonia, a genus 
of Sympoda.” 2. Professor Sydney J. Hickson, “ On 
Polytrema and some allied genera.” 3. Mr. J. 
M. Brown, “Observations on some new and 
little-known British Bhizopods. 4. Mr. B. 
Shelford, “The British Museum collection of 
Blatfcidte enclosed in Amber." 5. Dr. F. E. 
Fritsch, “Freshwater Alg® collected in the 
South Orkneys by Mr. R. N. R. Brown.” 

Chemical, Burlington House, W., 8.30 p,m. 1. Messrs, 

F. B. Power and C. W. Moore, “ The Constituents 
of Bryony Root.” 2. Messrs. H. Leete and B. de 
B. Parnett, “ Note on the Action of Hydrogen 
Dioxide on Thiobenzanilide.” 3. Mr. K. J. P- 
Orton, Miss M. G. Edwards, an»l Mr. H. King, 
“Purification of Acetic Acid.” 4. Miss M. G. 
Edwards and Mr. K. J. P. Orton, “ The Detection 
and Estimation of small quantities of Acetic 
Anhydride in Acetic Acid.” 5. Messrs. P, C. Ray 
and H. K. Sen, “ Tetramethylammonium Hyponi- 
trite and its Decomposition under Heat,” 6. Messrs. 

G. Senter and A, W, Porter, “Reactivity of the 
Halogens in Organic Compounds. Part VL T’he 
Mechanism of Negative Catalysis.” 7. Mr. E. B. 
R. Pride^, ‘'The Second and Third Dissociation 

/ of Orthophosphoric Acid.” 8. Messrs. 

F. B. Thole and J. F. Thorpe, “ Experiments on 
Tautom^m. Part I. The Tautomerism of the 
8ystem^X-CHR-CB=CB-X, showing the idlm- 
tity of the a- and y- Positions in the Glutaconio 
Acid Molecule.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
(Tyndall Lecture.) Professor R. W. Wood, 
“ The Optical Properties of Metallic Vapours.” 
(Lecture 11.) 

Camera Club, 17, John-street, Adelphi, W.C., 

8.30 p.m. Mr. C. E. Keyser, “Norman Dorways 
of Gloucestershire.” 

Philatelic, 4, Southampton-row, W.C„ 6 p.m. Mr. 

T. W. Hall, “ The Early Issues of Chili.” 

Roentgen Society, 19, Hanover-square, W., 8.15 p.ni. 

Friday, may 5.,-Eoyal Institution, Albemarle-street W., 
9 p.m, l^ofessor Martin 0. Forster, “ New 
Organic Compounds of Nitrogen.” 

Saturday, may 6...Municipal and County Engineers 
(Eastern District Meeting), Guildhall, Cambridge, 

11.30 a.m. 1. Mr., Julian Julian, “Cambridge 
from a Municipal Engineer’s Standpoint.” 
2.- Visits to Municipal Works, etc. 

' Royal Institution, Albemarle-street, ^ P-un 
Professor Belwyn Image, “William Mon^U: 
the Craftsman and Art.” (Lecture IL) 
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NOTICES* 


NEXT WEEK. 

Monday, May 8th, 8 p.m. (Cantor Lecture.) 
Alfred E. H. Tutton, M.A., P.So., E.E.S., 
** Book Crystal: its Structure and Uses.” 
(Lecture II.) 

Tuesday, May 9th, 4.30 p.m. (Colonial Sec¬ 
tion.) P. Williams Taylor, London Manager 
of the Bank of Montreal, “ Canada and Canadian 
Banking.” His Grace the Duke of Argyll, 
ILT., G.O.M.G., G.C.V.O., will preside. 

Wednesday, May 10th, 8 p.m, (Ordinary 
Meeting.) Hal Williams, M.I.Meoh.E., 
M.I.E.E.,Beet-Sugar Factories.” The Earl 
OF Denbigh, O.V.O., will preside. 


CANTOR LECTURE. 

On Monday Evening, May 1st, Dr, Alfred 
E. H. Tutton, M.A., F.R.S., delivered the first 
lecture of his course on “Rock Crystal: its 
Structure and Uses.” 

The lectures will be published in the Journal 
during the summer recess. 


LIST OF MEMBERS. 

The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


CONVERSAZIONE, 

The Society’s Conversazione will be held, by 
permission of the Trustees of the British 
Museum, m the Galleries of the Natural 
History Museuni, Sout}i Kensington, on IMes- 
dayiSvenmg, May 30th, 9 p.m, to 1% ; ; 


A Selection of Music will be performed by 
the Band of H.M. Royal Artillery, in the 
Central Hall, commencing at 9 o’clock. 

A Vocal and Instrumental Concert will be 
given in the Fish Gallery and a Miscellaneous 
Entertainment in the Shell Gallery, under the 
direction of Mr. Patrick Kirwan, commencing 
at 9.30 p.m. 

The following portions of the Museum will 
be open:— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; Adaptation of 
Colour to surrounding conditions; Protective 
Resemblance; etc. Also specimens illustrating 
the Food of Fishes, and the Life History of the 
Eel (East of staircase). 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavilion, 
at the West end, an exhibition of the Land and 
Fresh-water Vertebrate Animals of the British 
Isles. 

The Fish Gallery, containing the Great 
Basking Shark, the grotesque Deep-sea, Fishes 
(case 44), the. Tunny (case 38), the Tarpon and 
Angler-fish (case 27), and the Lemon-Sole 
(case BO), etc. 

The Shell Gallery, including a life-size model 
of a Giant Squid (Newfoundland), and of a 
Giant Octopus (California). 

The East and West Corridors on the First 
Floor, containing the Okapi, African Antelopes, 
and Giraffes. 

Light BefreshinentS will be supplied at 
Buffets in the North and, South Corridors on 
the First Floor Museum. 

. Visitors, trav^^g: by the District Railway 
(or othor .railways, in jconneic^b® 


• The Reception; by Bhr; 'O^lPiRQ^N • Lam#,,; .therewi^}. hl&)Wed .free., 

O.B,i ■O.M.G., ^ the other,'1^,,' 

bars of the Council; ’rfl ha haM itt the C^jSiitesl . iiSSSjSEffitisn' SteMw ^reot- jriIO; , 
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Each member is entitled to a card for bimself 
(which will not be transferable) and a card for 
a lady. (These cards will be issued shortly.) 
In addition to this, ’ a limited number of 
Tickets will be sold to members of the Society, 
or to persons introduced by a member, at the 
price of 5g. each, if purchased before the day of 
the Conversazione. On that day the XDrice will 
be raised to 7s. 6d. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretary at the Offices of the 
Society, John-street, Adelphi, W.C. In all 
cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping the 
sale of tickets or of raising the price, if it is 
found necessary, in order to restrict the number 
of visitors within reasonable limits. 

Em-ther particulars as to the musical and 
other arrangements will be given in the Pro¬ 
grammes, which will be distributed on the 
evening. 


PROCEEDINGS OF THE SOCIETY. 


NINETEENTH ORDINARY MEETING. 

Wednesday, May 3rd, 1911; James Swin¬ 
burne, P.R.S., M.Inst.O.E., Past-President 
Inst.E.E., in the chair. 

The following candidate was proposed for 
election as a member of the Society:— 

Beg, Mirza Paiz Husain, Kothi M. Abbas Beg, 
Kaiserbagh, Lucknow, Oudh, India. 

The following candidates were balloted for 
ai^ duly elected menders of the Society:— 

Cope, Themas, 27, Bosenthal-road, Gatford, S.E. 

Das, J* N., I’.B.G.S;, MJEt.A.S., Khalispur H. E. 
School, Ehulna, Bengal, India. 

Gribs<^ Oa^m it. IK., Immigration Office, Esse- 
c[ffil>o, Guiana^' 

Oblet-ootirt, Hatmner- 


The paper read was— 

IMPEOVEMENTS IN THE TRANS¬ 
PORT AND DISTRIBUTION OF 
GOODS IN LONDON. 

By A. W. Gattie. 

Sir Alexander Henderson, the Chainnan of the 
Great Central Railway, stated eight years ago, 
in an addi’ess to his shareholders, that if over¬ 
lapping in goods traffic in London could be 
avoided by a combination of only six of the 
railway companies coming into London, a 
saving of a considerable portion of £2,500,000 
a year could be made by those railway companies. 
(See Appendix D.) 

I have not Sir Alexander’s figures before me, 
and I am, therefore, unable to tell you how this 
estimate was arrived at, but I have myself 
investigated this matter very closely, and I have 
come to the conclusion that if the work of goods 
handling and cartage in London were done on 
scientific lines, a gross saving to the community 
of at least £20,000,000 a year could be made in 
London alone. 

Everything that applies to London would, 
of course, apply in varying degrees to our other 
densely-populated centres, and I am quite sure 
that I am within the mark in stating that an 
economy well within the reach of science can be 
made which would effect an annual saving of 
an amount more than equal to the entire govern¬ 
ment revenue of the United Kingdom. With 
such a statement before you* you will at once 
recognise that economy in transport is not a 
matter of interest to any group or groups, but 
is one of vital importance to every man, woman, 
and child* The cost of transport enters into the 
price of everything, and therefore must affect 
every producer and every consumer. This fact 
is apt to be lost sight of, because, if a man goes 
into a cheesemonger’s shop to buy a pound of 
cheese, the cheesemonger tells him the price of 
that pound of cheese is !«., and in due course the 
cheesemonger sends it round to the house of the 
purchaser, and makes no charge for delivery. 
As a matter of fact, however, the cheesemonger 
has charged so much for the cheese and so much 
for transport It may surprise some people to 
know that while transport in the matter of some * 
things is a very small percentage of the cost, yet 
in others it is a very high percentage. If w© may 
take, as an important item, such a thing as 
wheat, we find &at in 1868 the cost of conveying 
a quarter 6f whea»t from Chicago to Liverpool 
was lls. whereas at the present moment 

it is 2s. a.^d you will see that in this one 
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important item a saving of 8s. Sd. lias been made 
out of 11s. 6^d. This saving is due to improve¬ 
ments in means of transport. If a sum of 8s. 8d. 
can be saved in the transport of one quarter 
of corn, it is sufficiently obvious that by multi¬ 
plying this figure by some millions, we may 
easily arrive at a very large sum. Y'ou •will, 
therefore, see that by an economy analogous 
to the one I have already quoted, a sa'vdng 
of £200,000,000 a year is by no means out of 
the question. 

The enormous saving which has been made in 
water-borne transport during the last forty years 
has been effected by improvements in machinery 
and by the economic system of management of 
shipping companies. This economic system of 
management, and the encouragement which 
has been given to marine engineers to improve 
their methods, is due to the fact that steam- 
“ ship companies have had to compete with 
one another; but in the matter of land 
transport, while there has been a certain 
competition between the bureaucracies govern¬ 
ing railway companies, it has been a 
restricted competition of not the most healthy 
kind. 

I must not be understood to. say that the 
efficiency, of the locomotive has not been im¬ 
proved ; it has been enormously improved. 
Since the year 1850 it is interesting to know 
that the tractive power of passenger locomotives 
has increased 83 per cent., and the tractive 
power of goods locomotives has increased 
97 per cent.; but despite the splendid results 
achieved by the locomotive engineers, goods 
transport has not improved. That means that 
the whole of the 97 per cent, improvement made 
by the locomotive engineer has been frittered 
away in bad management at terminals. Let 
us be under no misapprehension as to why 
goods transport in this country has remained 
the most, expensive in the world. There 
are only two factors of cost—hauling and 
handling. 

I have shown you in exact terms that the 
tractive power of the goods engine has almost 
been doubled; but, unfortunately, all the 
economies achieved on the track are squandered 
in the hideous waste of our terminal arrange¬ 
ments. 

' In an address to the London Chamber of 
Commerce last June,.! promulgated the adoption 
of the principle of the Bankers’ Clearing House 
to the business of transport. I showed h®w 
great a benefit '^e dearing House has been 
the banker,, ‘Wyteve I suoceed^.^in 


proving, by analogy, that it would be a 
benefit as great, or even greater, in the matter 
of transport. 

The Bankers’ Clearing House is a place where 
certain pieces of paper called cheques are 
collected and redistributed. 

A Goods Clearing House is a place where 
truckloads of general merchandise, goods, bales 
of goods, and parcels, could be collected and 
redistributed. By general merchandise I mean 
practically everything except coals and cattle. 

In the Bankers’ Clearing House pieces of paper 
called cheques pass from the hand of one clerk to 
the hand of another clerk, and the transference is 
completed. A clerk distributing a portmanteau 
full of cheques at the Clearing House imght, by 
moving only a few yards, distribute parcels of 
cheques to twenty or thirty other clerks in less 
than a minute; but before the Bankers’ Clearing 
House was established, that clerk would have 
had to walk round the whole of the City and 
call at twenty or thirty banks, a tour which 
would probably take him an hour or more. 
Thus it will be seen that out of sixty minutes, 
fifty-nine have been saved, and this saving 
applies to every bank admitted into the Clearing 
House. 

Now for the analogy. Instead of the word 
“banker” let us use. the word railway, or 
carrier, or trader. Instead of a portmanteau 
and a bundle of cheques, we -^vill substitute a 
railway wagon, or a motor-van, and a load of 
bales, which may, perhaps, weigh three tons. 

It is, of course, quite easy for one man to 
hand to another a handful of pieces of paper, 
but in order to handle heavy weights rapidly * 
and without concussion, modern apparatus 
is absolutely necessary. Therefore, instead 
of clerks, I propose to equip the Goods 
Clearing House with apparatus suitable for the 
purpose. 

At the present moment I only wish to invite 
your attention to the enormous economy to the 
railway companies which would be effected by 
the adoption of this Bankers’ Clearing House 
system, because it provides a place where 
railway companies can exchange loads with one 
another without shunting or marshalling, and 
consequently without the necessity of the 
enormous shunting jrards which they now use. 

It is no exaggeration to say that these goods 
stations and shunting yards are, figuratively,' 
bottomless lakes into whiok railway manai|;!^ .i 
are throwing tkeir shareholders’ money, ' 

momy of the community, hy the ssdfeWb; ;■ 

thfe-..is^' mt question 
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economy ; it is also a question, and an equally 
important and pressing question, of economy of 
van trafiic in London streets. All trafEe between 
goods stations would necessarily disappear, as 
the business could be done in one place; but, 
more than that, it is quite clear that both 
in taking goods to consignees and carrying 
them from consignors one vehicle only 
would be necessary where a great number are 
now used. 

In the Address to the Chamber of Commerce 
above referred to, I drew particular attention to 
the existing condition of street traffic in London, 
Summarising my statement on that occasion, 
I showed that at least twenty vans were 
used to do work which on co-operative and 
organised lines might be done by one, and, 
turning to the use made of the railway wagon, 
I showed that even a worse state of tilings 
prevailed. 

The life of a railway goods wagon is about 
seventeen years, and during that seventeen years 
it is only mobile on the track for six months— 
in other words, for sixteen and a half years 
out of seventeen that wagon is detained in 
loading, unloading, and shunting, and, as a 
consequence of the shunting, undergoing repair. 
This goods wagon may cost anything from 
£70 to £100, and the cost of keeping it in 
repair, at a very moderate estimate, w'ould be 
£4 a year. 


Well, if this goods wagon is standing for 
sixteen and a half years, it must be standing 
somewhere, and it is very often standing use¬ 
lessly rotting in sunlight and rain on a very 
expensive piece of land. If you will look at the 
map on the wall, you will see I have marked 
the sites of these standing-places in red, and 
to enable to form some idea of the large 
area they cover, I have coloured Hyde Park, 
^ . St. James’s Park, and various other parks in 
''greeru, 


; With such figures, and such a map before you, 
fou will, I think, realise that there is room for 
much improvement. It is quite clear that if, 
instead of using a railway goods truck for half- 
an-hour out of twenty-four hours, it could be 
Used for a whole , hour out of twenty-four 
only hdll the number of wagons 
would be to do .the work, and 

only half the ^m%g-place required to berth 

m oWn about 766,900 
^low computation,'must 
.010,. „ wagons 
'i^euteeh or a%ht^n 





years at vast capital outlay, not to speak of 
maintenance. They are not worn out in use; 
they are worn out in disuse, and misuse. By 
the latter I mean the process known as shunting, 
which consists in bringing the vehicles into 
violent collision with one another. This process 
is dangerous to human life, it is damaging 
to railway property, and it is uneconomic, 
unscientific, and abominable from every point of 
view. It may be as well to explain by an example 
what shunting means, and why, under existing 
circumstances, it is necessary. 

For instance, a goods train leaves Bristol for 
London, and it carries a number of wagons with 
what is called ‘‘ through traffic,” or traffic for 
other railways. On arrival at the shunting- 
yard at WiUesden, called Old Oak Common, it 
will be necessary .to split that train up into 
sections, and to push the various sections into 
sidings, one or more wagons going into each 
siding, each siding being set aside for a particular 
railway company. 

Let us assume that one of these railway 
wagons was shunted into a siding, and is destined 
to go to a station on the London, Brighton and 
South Coast Railway. This wagon will not 
necessarily be. immediately moved from Old 
Oak Common; it will wait in the siding into 
wteh it has been shunted? and after some hours 
this siding will get full of other wagons, also for 
the London, Brighton and South Coasb Railway. 
Having waited, perhaps, six hours, and endured 
much banging, a Great Western engine will 
hsiul it, together with some thirty other trucks, 
to a shunting-yard called Lillie Bridge, at 
Brompton. It will be noticed that these supposed 
thii’ty or thirty-five trucks from the Great 
Western would be in no particular or desired 
order. They will simply be taken by the Great 
Western to the Brighton Railway at Lillie Bridge 
without any sorting whatever having been 
done, and without any sorting whatever being 
possible. At Lillie Bridge the process of 
marshalling will take place. The wagons in 
marshalling are picked up and dropped, and 
picked \ip and dropped, and banged together 
again, hour by hour, at Lillie Bridge, until. 
the various goods trains on the Brighton 
system are made up in the proper order, and 
depart on their journeys. 

I cannot help thinking that if these pro¬ 
cesses of shifting and marshaUing were to 
give way to a ^eiehtific and economic substi- 
tute, everybody, railway compames, tradem, 
and the community at large, would. 

^ benefit.. Let' ;us see how, ^ 
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designed apparatus, it would be possible to deal 
with the train from Bristol I have already 
instanced. 

According to the proposed Goods Clearing 
House regulations, all "trains coming into it 
would be loaded in such a way as to permit of 
their burdens being lifted ofC the vehicles by 
cranes ; these cranes would be of a special 
pattern, and capable of moving loads through 
all three dimensions of space. In this way the 
load of goods I have instanced as being shunted 
at Old Oak Common, and then carried to Lillie 
Bridge and marshalled, would go through none 
of these processes. The train would arrive at 
the Clearing House, and the load would be lifted 
from the Great Western train and put on to the 
Brighton train, if the Brighton train were there 
to receive it. If the Brighton train were not 
there to receive it, it would be put in an 
appointed place in the Clearing. House, and 
would wait until the Brighton train was there 
to receive it, and it would then be placed in its 
right position on the Brighton train. In this 
very simple way this substitute for the work 
of shunting could be done at, I believe, 1 per 
cent, of the present cost in time, space, and 
labour. 

The Goods Clearing House, however, would 
not confine itself to the mere transference of 
heavy loads. It would also be equipped for the 
rapid sorting of goods and making up of loads, 
and this work could be carried out at a speed 
of something like 2,000 bales a minute. I pro¬ 
pose to go into this matter in further detail 
later on. 

Nearly a year has lapsed since the delivery 
of my speech at the London Chamber of 
Commerce, and although it has been given the 
very utmost publicity in the daily press, and 
in newspapers varying in character from the 
Drapers^ Record to the^Lawre^, and in a great 
number of technical papers of high standing, 
no one has accepted my invitation to amend the 
figures “I then put forward. I have, however, 
been asked many’' questions, and one very 
persistently. How is it, it has been asked, if so 
great a benefit can be conferred on railway 
companies by your proposed reforms, that 
railway managers do not receive you with open 
arms ? The directors of my company have been, 
quite as puzzled on this- subject as our 
questioners, and in order to clear the- matter up, 
and enable me to give you some definite .in- 
, formation b.n the point, we last month addr^ised 
the following letter to all the general 
and goods nia-nagers of the amlway companies 
, into 


“ Dear Sir, —The general managers of two 
railway companies coming into London have 
expressed the opinion that the project put 
forward by this company of establishing a 
Central Goods Clearing House in London is 
‘ impracticable.’ 

“ The directors of this company naturally 
attach considerable importance to this expression 
of opinion, and are, therefore, anxious to learn 
whether you endorse it. 

“ If that is the case, may we inquire whether 
you claim that the alleged impracticability 
consists in any of the following details i— 

“1. The proposed electrical arrangements, 

“2. The proposed mechanical arrangements. 

“ 3. The proposed structural arrangements, 
and, if so, whether in the matter of the proposed 
approaches or in the structure and design of the 
building itself. 

“ 4. The proposed system of sorting parcels, 
bales, or heavy loads of goods by automatic 
conveyors. 

“ 5. The proposed clerical arrangements. 

“ 6. The proposed arrangements for elimi¬ 
nation of shunting and marshalling. 

“ 7. The proposed arrangements for the 
manipulation of traffic. 

“ 8. The proposed financial arrangements, 
and, if so, in what specific direction. 

“ Failing the discovery of any impracticability 
in the foregoing features, would you so far 
indulge us to let us know in what shape, form or 
function you discover the alleged impractic¬ 
ability ? 

“ We should be very much indebted to you if 
you can see your way to do this, as we feel that the 
opinion expressed by the two general managers 
referred to must be due to a misconception or 
want of detailed information as to the proposals 
actually put forward by this company. 

“ We shall have much pleasure in answering 
any question you care to put to us, or in clearing 
up any point of objection if made in a specific 
form. 

“ Under separate cover we are sending you a 
copy of our chairman’s address to the London 
Chamber of Commerce last June. 

“ The subject will be further discussed on the 
3rd of May next at the Boyal Society of Arts, 
and any railway gentleman will be, we know, 
heartily welcomed by that Society. 

“ Awaiting the favour of your reply, 

“ We are. Dear Sir, 

Yours faithfully, 

«THB NEW TBANSPOBT COMPANY, LTD.”^ 

I have received a variety of replies from ftBe 
railway oompai:^ bnt not one will 
endorsement to .ppmon of tibe/two 
mliinagers, wi^wt ,'the rppEnotest^ , 

; 1^^. of to 
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employ, expressed the opinion that the project 
was “ impracticable.” 

There are, however, two letters written from 
railway companies in which the writers confess 
themselves unable to ofEer an opinion, as they 
are without any detailed knowledge on the 
subject, and it is worthy of note that neither 
of these gentlemen expresses any anxiety to be 
enlightened. They do not say the scheme is 

impracticable ” ; they merely say, under the 
conditions with which they are familiar, such 
a project would be impossible, and with this 
opinion, both I, and the group of distinguished 
engineers with whom I have the honour to be 


associated, are in full concurrence. 

Without the necessary machinery, the 
Clearing House would be an impossibility. 

In a conversation with one of the two general 
managers who have expressed the opinion of 
the “‘impracticability” of a goods clearing 
house, the question was raised as to how it would 
be possible to deal with the fish traffic coming 
in to London. This is one of the innumerable 
matters of detail which have to be dealt with 
in any proper consideration of this scheme. 
Vague generalities are worse than useless, and 
I am, therefore, going to take this subject which 
was selected by the railway manager, and 
explain it in unmistakable terms. 

In reply to his inquiry I gave the following 
explanation;— 

1 told him that about 800 tons of fish arrive 
every day at Billingsgate, and of this 400 tons 
is water*bome, and 400 tons is carted from the 
various London goods stations by means of 
about 180 pair-horse railway vans. The bulk 
of these vans arrive at Billingsgate between 
three and four in the morning, and remain 
waiting in the precincts of the market for an 
average of over eight hours, when they depart, 
on their return journey to the railway stations 
- whence they came, with loads of empty 
and very malodorous fish trunks. Owing to the 
presence of these vans during the long hours of 
th^ detention, retailers’ carts are unable to 
come close up to the market place, and that 
disability inTt>lves the necessity of expensive 
pc^terage. I may here say that these porters 


;whof/c®anry the fish 1a?unks on their heads may 
earn as much as £3 a week. The disadvantages ’ 
, wfe a state qf tilings are quite obvious. I 
to manager that my 

fih' trains, or all railway 
'proceed to the 
thenbe pMioeed to the 
p wharf, taa ISnow BSU 




railway connection, as shown on the map in 
front of you. 

You see that the wharf is situated between 
the railway bridge and the road bridge at 
Blackfriars, on the north bank of the river, and 
is only a two-minutes’ run by rail from the 
Clearing House. The fish so conveyed would be 
packed either in trunks or in bulk, in suitable 
steel cage containers of about eight to ten tons 
capacity, and detachable from the railway 
wagons. On .arriving at the wharf, these cages 
or containers would be lifted from the railway 
wagons by the cranes and lowered into specially 
designed fish barges, each of which would carry 
about 100 tons, and would be equipped with 
a view to facile unloading on arrival at Billings¬ 
gate. These barges would be reserved exclusively 
for this service, and on their return journey 
would bring away from Billingsgate all empty 
fish trunks in the returned containers. On 
arrival at the wharf on this return journey, the 
containers which brought the fish of the previous 
day would now be hoisted from the barges 
with their load of empties and dipped into 
a deodorising tank by the crane. The crane 
would then unload the newly-arrived fish from 
the railway wagon and place it in the barge, 
and would then load up with the cage of empty 
trunks for the return journey. 

It will be seen that in this simple way London 
street traffic would be relieved of two journeys 
by 180 wagons and 360 horses. At the same 
time a great economy would be efiected, 
because the loading up of the fish boxes at the 
goods station and the unloading of them on 
arrival at Billingsgate would be done away with, 
and the loading up of the empties into the vans 
and the unloading of-them again at bhe goods 
station on the return journey would also be 
done away with. In addition to this great 
advantage, there would be the saving in 
space, and the retail fishmonger would be able 
to get near to the market place, which would 
no longer be blocked with the unnecessary 
vans. 

The general manager in question was unable 
to see any advantage in the proposed method, 
which he declared to impossible. I have, 
however, eommunicated with the Fishmongers’ 
Han, and have received an intimation that the 
matter will he considered at the next meeting 
of their counc^. 

In consideilng the. attitude of railway 
managers, towards the Clearing House scheme, 
two important; faotoife must not be lost sight 
The one is t]te force of haMt pi, mli!®d 
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and the other is the great progress which has 
been made in recent years in scientific apparatus. 
Railway managers are not men of science. The 
manager has been accustomed all his life to 
receive a goods train in London in the small 
hours of the morning, to have it unloaded 
clumsily, slowly, and arduously, by hand and 
hand-truck, and, having so imloaded it, to allow 
empty trains to cumber come fifty miles of 
sidings for about sixteen or seventeen hours, 
when some of these trucks are again loaded and 
despatched from London. We are all of us 
creatures of habit, more so than we realise, and 
the railway manager is no exception to the rule. 
Consequently he wants to know where we are 
going to store some 12,500 wagons for seventeen 
hours in the Clearing House. To store wagons 
in the Clearing House is utterly absurd and 
impossible; it has never been suggested, and 
it is by no means necessary. The necessity only 
exists in the mind of the railway manager- 

Let us now see how this unnecessary waste of 
time, space, and rolling-stock can be avoided. 
Towards the end of the business day the clearing 
house would receive some thousands of tons of 
goods consigned to it by traders and manu¬ 
facturers in London. The total amount of goods 
delivered by road during the whole day would 
probably amount to 25,000 tons, 15,000 tons of 
which would be for despatch by rail, and 10,000 
for despatch by road. The greater quantity of 
the 15,000 tons would be received in the after¬ 
noon and evening, and would probably all be in 
hand by ten o’clock at night. By midnight the 
whole of these goods could be sorted and loaded 
up into containers. (Let me remind the audience, 
a container is a large box, or cage, or skip, 
designed to contain anything required.) 

As soon after twelve o’clock as can be arranged, 
goods trains loaded with goods from every part 
of the country might begin to arrive at the 
Clearing House in ever-increasing numbers, hour 
after hour. 

There are twenty-four working train berths 
in the Clearing House; each of these berths 
is 1,300 feet long, and therefore capable of 
receiving a train of about that length, if called 
upon to do so. These twenty-four berths are 
overhung and served by 240 electric travelling 
cranes, each crane being capable of hoisting 
jfive tons at a time. There are also six supple¬ 
mentary berths only accessible to the road 
level cranes. The arriving trains would be so 
loaded that their contents could be seized by 
these cranes ahd ipmediately hoisted Into the 
;:;'\pearmg* Hou^ef' ^' '^dppsing' that Urn ' cican#’’ 


installed were able to work as rapidly as the 
steam crane now in use on Polkestone Pier, 
which every day hoists containers from the 
Channel steamers on to the railway wagons on 
the quay, we should be able to make a little 
more than one hoist per minute per crane. Our 
maximum hoisting capacity in the Clearing 
House would be, therefore, 240 loads per minute. 
Assuming that each load was about two tons, 
this gives us in round figures an unloading 
capacity of about 500 tons per minute. Having 
unloaded a train, the next thing to do would be 
to reload it from the store of goods already in 
the Clearing House and despatch it with as Httle 
delay as possible. It will thus be seen that 
trains arriving in the Clearing House can be 
unloaded and reloaded at a speed which is now 
utterly undreamt of by our friends the railway 
managers. 

On Polkestone Pier they have themselves 
proved what can be done, but they have not 
learnt the lesson they have taught. 

We wiU now consider in detail how trains 
might arrive at the Clearing House. 

If you will look at the map before you, you 
will see there are three pairs of tubes, one going to 
the north, and serving a group of huge goods 
stations marked in red immediately above 
King’s Cross. These goods stations sure col¬ 
lectively about half a mile broad by three- 
quarters of a mile long, as nearly as I can 
measure it. 

Another tube goes to the east and joins on to 
another enormous goods station, and a third 
goes south and links up the Clearing House, via 
Blackfriars railway bridge with South London, 
and it also links it with the River Thames, an 
avenue of approach by no means to be despised. 
It would present no difficulty whatever for 
trains to arrive at any of these three points, viz., 
King’s Cross and St. Pancras, Bishopsgate, or 
Blackfriars, and to be there held for such 
number of minutes as might be convenient 
until the Clearing House was ready to receive 
them, A digest of the railway routes approach¬ 
ing the Goods Clearing House is printed in 
Appendix A., and eventually a time-table show¬ 
ing the hour of arrival and departure of each 
train will be drawn up. 

At the present moment there are about 290 
goods trains coming into London every day. 
It would be quite possible to receive these 290 
trains through the three tubes shown. If eaA 
tube were to receive a train once in 
minutes, the desiring House woul^^be su|>plfid’ 
wilh'one and rt eoldd same 
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way despatch, one train a minute, or one train its burden on to the required bay or sorting deck, 

by each tube at intervals of three minutes. When a container is thus deposited on the floor 

In this way it will be seen that the whole of of the sorting room, it is opened either at the 

the postulated traffic could be negotiated in back or the sides or top, and the contents are 

290 minutes, or less than five hours. removed, and, checked against a list in the usual 

This is a considerable improvement on the manner. The separate packages of which the 

methods in vogue. At one goods station where load consists are now put on to steel trays 
I have spent many hours in investigation, I which run at each side of the bay, and are shown 
find that by the hand and hand-truck method, on the diagram marked R D. These trays move 
195 men were able to load 918 tons in seventeen at the will of the man in charge of that particular 

and a quarter hours, the men working on eleven sorting deck. When a tray in moving from the 

hour shifts. point R to the point D reaches the point D, a 

I remind you here that Clearing-House speed man called the distributor reads the address on 

can load up 500 tons a minute. It will, therefore, the parcels with which the tray is loaded, 

be seen that Clearing House loading speed is, as Supposing he sees that the parcel (or parcels) is 

nearly as possible, 500 times as great as goods directed to Manchester, he knows that the 

station speed. number of the Manchester bay is, say, 123. He 

I trust that what I have said will show that would strike the appropriate keys on the instru- 

wheu the two railway managers said the scheme ment before him, and depress his starting-switch, 

was impracticable, it was probably because Nothing would happen as a consequence of this, 
they did not understand the possibilities created until a disengaged section of this travelling 
by the introduction of modern machinery into platform reached an exact point. The arrival 

the matter of goods handling. of this disengaged section at an exact point 

I think it is now clear how a speed such as I would complete certain electric circuits ener- 
claim for Clearing House methods will easily gising a pair of roller magnets fixed at the 
account for the fact that the Clearing House despatching point, and also a similar pair of 
would be able to do the entire work not only of roller magnets fixed on the conveyor section, 
the seventy-two goods stations, the larger of These two pairs of rollers would rotate ayn- 
whieh you see marked in red on the map before chronously, that is to say, they would rotate at 
you, but also of a very much greater number of the same speed. Now the property of those 
receiving depots and carriers’ yards, all of which roller magnets is interesting. The effect of 
are of the old-fashioned “ ramshackle ” type, magnetising anything is to make it sticky. The 

I remember on one occasion visiting the stickiness of the magnets in question is some- 
premises of one of our most important carriers, thing in the nature of a quarter of a ton, but 
and I saw a man coming upstairs with a bale of although these magnets stick to the bottom of 
goods on his back. I have never forgotten it. the tray, and will not let it slip from them, yet 
I will now ask you to look at this diagram, they can be easily rotated, and will roll on the 
which represents one of the great sorting floors uuder-surface or bottom of the tray quite freely, 
in the Clearing House ;.this sorting floor is about Thus when these magnets begin to rotate, they 
as large as Lord’s cricket ground, and the one drive the tray forward in a given direction and 
above it, and just like.it, is also about as large at a uniform acceleration. When the tray, being 
&& Lord’s cricket ground. These two floors are despatched, has got midway between the 
overhung by cranes; these cranes hoist container despatching point and the moving platform, it 
^ loads of goods from the railway beneath, or is travelling at its highest speed. The despatching 
froid the roadway , beneath. The roadways magnets release it at this point, and the receiving 
consist of thirteen bridges running east and magnets on the moving platform seize it, and, 
west, and these bridges r^flway tracks by continuing their rotation, bring it into a 

be«ea^, which, north central position on the moving surface of the 

are each Sly feet f^t seption. At this.moment, they come to a halt, 

^ thusleavii^aj^|ior vo^^ they <bop downwards, and in so dropping 

v '! ^ can hm^t a load, thrust, two cone-shaped bolts into the bottom 

m^ero^., 1 ^^ on h^tdhesr either of ^e tray,^ ftu,s fixing it to the conveyor. On 
fv-' .rsll^v:^!^ying-so , ai;riving;at lie predetermined-point, wldch 

^ t^ 0 #^^ ^to . bay©' .oaffledf il23, .these' roller magnets are again,', ■ 

s pr^^ meve^ ^ In, their “bearings, and.in:’^. .,,;J 

the bolts,, 
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tray from the conveyor, and by a synobronous 
rotation discharge the tray on to a receiving 
point, which is also fitted vith a pair of similar 
magnets. 

The foregoing would be a very simple 
operation, but it would not be sufficient for 
Clearing House purposes. It would be constantly 
necessary for bales, crates, and parcels to pass 
from one end of the Clearing House to the other, 
or from one floor of the Clearing House to the 
other. 

You wiU note from this plan that the floors 
of the sorting-rooms are veined by what I have 
previously called magnetic rivers. Not only 
could a tray be conveyed from one point to 
another on the same magnetic river in the way 
I have just described, but more than this can 
be done, much more. You will see there are six 
divisional conveyors or belts, which are numbered 
one to six and coloured green on the plan; and 
running inside the wall of the building, all the 
way round, you will see there is another very 
big conveyor coloured red; that big conveyor 
I call the main belt; it link a up all the six 
divisional belts. On the inner side of it you see 
it runs in parallel contact with the ends of the 
divisional belts. On its outer edge you will 
notice it runs in parallel contact with another 
belt. This other belt is called the dipping belt, 
coloured purple; perhaps I shall best describe 
it by calling it a loop belt. There are ten of these 
belts. They journey from the sorting floor below 
to the sorting floor above, and down again to 
the sorting floor below. They are placed all the 
way round the building, and act as connecting 
links between the two main belts. 

Now a feature of the Clearing House system 
is, that a bale of goods can be placed on a tray, 
and the operator having struck the necessary 
keys on his despatching instrument and 
depressed his starting-switch, the tray will 
start on its journey; that journey might involve 
the following transfers before reaching the 
predetermined destination. Supposing that the 
despatch point were at the north end of the 
Clearing House, and the receiving point were 
at the south end, and on the floor, above, the 
route would be as follows:— 


divisional section permitting, a transfer of the 
tray would take place automatically from the 
divisional belt section to the main belt section. 
The main belt section would then have 
possession of the tray, and on coming into 
contact with the dipping belt section a little 
further on, the main belt section would re¬ 
transfer it to the dipping belt section. The 
dipping belt section would take it to the floor 
above, and in the same way as before transfer 
it to the main belt on the upper floor. The main 
belt on the upper floor would then carry it to 
the required divisional belt on that floor, and 
would deliver it to a disengaged section of that 
belt. The divisional belt on the upper floor 
would then carry it to the receiving point, 
where it would be delivered. The whole of these 
transfers are automatic, and are performed 
without any concussion. It will be noted that, 
together with the transfer of the tray, the 
original register set by the operator in the first 
instance is transmitted from one instrument 
to the other until the final directions are received 
on the receiving divisional belt. In fact, these 
instruments practically talk to each other. 

I will now return to the less scientific side of 
the question. 

We have postulated that it might be necessary 
for the clearing house to receive one train per 
minute at certain hours during the day. This 
would involve a large intake of goods in the 
sorting rooms, which would have to be dealt with 
very expeditiously. 

Let us suppose that in a busy hour of the day 
1,200 loads of miscellaneous articles need to he 
hoisted into the sorting rooms and there dealt 
with. If each load were to weigh two tons, that 
would amount to 2,400 tons. If all these bales 
and packages were small, the average weight 
might be half a hundredweight each. This 
would be an abnormally small lot, but in such 
a case the sorting room would be required to 
sort nearly 100,000 packages in the hour. 

We know very well that without machinery 
it could not be done, but with the introduction 
of machinery all that is altered. 

The first process of distribution is accom¬ 
plished by the cran^ which hoist the containers 
into the sorting room, each container being 


The tray would travel in this direction until 
it reached the main belt* This main belt goes at 
double the sp^ of the divisional belt, and 
ifherefore main belt sections are constantly 
overt?Mng iiie divisional belt scions. On a 
disengage main Wt coming into corre- 

'divisxbn^-...:Wt' 


placed in its appointed^ position. These 
containers have to be opened and their 
miscelaneous oontehts distiil^ted all 
two floo:^, so that'package ; 

; ai^osmted 'MM ItOTS aiee ; 
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porters place them on any of the adjacent 


trays. 

Let us suppose that in this busy time of the 
day we employ 2,000 of these porters. I think 
you win agree that without particularly 
eserting himself, each porter during the hour 
could manage to take fifty parcels out of a 
container and put them on to a tray, and to 
remove fifty parcels from a tray and put them 
into a container—^that is to say, that each porter 
would be called upon to handle 100 parcels in 
an hour—that is to say, each porter has to read 
an address and move a parcel either by hand 
or by means of a pneumatic hoist, from a 
container to a tray, or vice versa, the distance 
between the tray and the container being three 
feet or four feet perhaps. HaK a minute does 
not sound a very long time, but I think that if 
I were to pause in speaking to you for half a 
minute in search of a word, you will find it a 
very long time indeed. I am perfectly certain 
that the time I am here allowing is ample, 
because it is five times as long as the sorters at 
the Parcels Post Ofiice, Clerkenwell, take to do 


the same work, i.e., handle a parcel. 

With regard to the rate at which these trays, 
each carrying one parcel or more, can be dis¬ 
tributed, you will see by the plan that there are 
some 216 distributing points. Supposing the 
Clearing House to be working at full sinft, and 
supposing that each of these men were to 
despatch about five trays a minute, you will see 
that our speed of sorting would be about 1,000 
trays a minute, and, as I said before, these trays 
would carry one, two, or more parcels apiece. 

I think I have now indicated the speed 
capacity of the Clearing House, and when we 
come to compare a performance of this 
description with the system at present in vogue, 
I think it will be agre^ that the new plan is an 
improvement. 

, By the hand and hand-truck method, even 
gr«mtmg the floor space I have specified, the 
work done by 2,000 men rushing about the 
Clearing House with hand trucks is a spectacle 
of chaos, before,, which one’s imagination 
aI>solutely quadk. Let these men work as hard 
as &ey Hkc, it would be difficult for a man to 


^ than fiv^»or sis hand-truck journeys 

in % coui^ ptan hour ; but with only 10 per 
Wfe. of ^ each standing at the 
de^ iind striking the keys and 
j to I see no difficulty in 

r in one minute or less, 
^of a railway 
I, pi ^ hpavy ^ feMn &pm 



the Continent, and the scrimmage which takes 
place in order to get our luggage on to our cab. 
That gives a very good idea of the present 
system of sorting goods at a goods station by 
hand. I think it is best described by the 
word “ scrimmage.” 

Scientifically speaking, the difficulty lies in 
the conflicting lines of traffic on the goods 
station platform. In the Clearing House there 
are no conflicting lines of traffic ; the platforms 
are only four feet wide as against the fifty feet 
wide platform of the goods station, and yet, 
though less than one-twelfth of the width of the 
latter, the Clearing House moving platform can 
do twenty times the amount of W'ork; but 
whether the speed of the Clearing House is ten 
times as great, is not of immediate moment. 
The question of importance is whether 
machinery is better for our purpose than hand 
and hand-truck methods, and, if so, what are 
the reasons for opposing its adoption. 

We will now turn our attention to the 
question of cartage of goods by road to and 
from the clearing house, and we will see how 
rapid loading and unloading of vehicles affects 
the question. 

Under existing circumstances, a carrier’s van, 
or railway van, will usually spend eight hours 
a day out of an available twelve to sixteen in 
loading and unloading at the depot. If this 
eight hours spent in loading and unloading can 
be reduced to something less than half an hour, 
it is clear that this van would have seven and a 
half hours more time available for .doing work. 
This reform alone would admit of one van doing 
the work of three, but there are naany other 
economies to be effected by the adoption of the 
Clearing House system. 

Let us now' consider what would be the number 
of vans requisite to do a day’s work to and from 
the Clearing House in the administrative county 
of London. 

To begin with, there are 634,110 houses 
(occupied or unoccupied) in this area. We will 
suppose it to be necessary to visit about one 
house in ten-every day—^that is to say, we will 
suppose that a day’s work will consist of visiting 
63,000 houses of all sorts and kinds ; some of 
these houses will be private, and others wiU be 
business houses. Some houses it would be 
requisite to. visit many times, and others only 
once, either ^ collect or deliver goods. It must 
be,borne in;iffind that we are uqw considering 
'slow-going va^ traffic, and in this category we 
of course do i^t include the rapid cart of the 
butcher and. lfee b^ker and other local trade^ep* 
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Let us suppose that in dealing with the 63,000 
houses we propose to visit, either to collect or 
deliver goods, we make the following calls:— 


Number of 
Houses. 

Number of 
Times Visited. 

Total Visits. 

i 

20,000 ; 

1 

20,000 

15,000 ! 

2 

30,000 

10,000 

3 

30,000 

6,000 

i 

4 

20,000 

4,000 

5 

1 

20,000 

3,000 

6 

18,000 

3,000 

7 

21,000 

2,000 

10 

20,000 

1,000 

1 20 

20,000 

20 

50 

1,000 

63,020 * 


200,000 


We will now consider what the visiting 
capacity of a Clearing House car might he in, 
let us say, twelve hours. 

Let us assume that each car makes 100 visits 
a day, each visit occupying five minutes. This 
would give us 500 minute.s, or eight hours and 
twenty minutes out of the available twelve. 
This w^ould allow us about three hours and 
tw^enty minutes on the road, and leave a total 
of twenty minutes spent in the Clearing House 
loading and unloading. With a running time of 
tliree hours odd at eight miles an hour, each 
car could perform an average of four journeys 
to and from the Clearing House, each journey 
being an average of three miles out and three 
miles in. In order to call on the 63,000 houses 
necessary, and make the requisite 200,000 visits 
during the day, we should, of course, require 
2,000 cars to do the work. 

I do not say that this estimate is correct, or 
approximately correct, as regards actual require¬ 
ments ; I merely say that supposing the work 
to be what I have indicated, it could be done by 
2,000 cars. The actual number of slow-going 
vans now employed on the London streets, 
either privately owned, or owmed by the railway 
companies or the carriers, is not known, but the 
Midland Railway have-admitted that they have 
1,000 of these veMoles in use on the London 
^streets, and if this inay he taken as qritmpn 


of the number of road wagons employed by the 
other railway companies in London, we must 
needs multiply this figure by at least ten. 
Tins would give us a total of 10,000 railway 
wagons in use on the streets of London, and as a 
matter of fact we have almost an equal number 
of carriers' vans, as ■will be seen by reference 
to Appendix 0. 

So long as the railway managers withhold the 
necessary information, so long, of course, we are 
deprived of the advantage of investigating the 
subject in the light of exact figures. Why 
railway managers object to investigation, I do 
do not know. I should be glad to know. If 
railway managers will tell us the exact amount 
of collection and delivery work that has to 
be done, together with full details, we shall 
be able to make a closer estimate. It must be 
remembered that railway arrangements, as at 
present de'vised, tend to force all the work into 
a few hours, whereas Clearing House arrange¬ 
ments, as proved in practice in the Bankers’ 
Clearing House, tend to spread it over the whole 
day. 

The question whether the traffic of London 
streets would be perceptibly relieved if this 
work of collection and delivery were done by 
2,000 cars, or even 4,000 cars, is best answered 
by reminding you that the mileage of London 
streets is, according to the London County 
' Council published statistics, 2,192 miles. 
Therefore, if 4,000 cars, double the number I 
have postulated, were distributed over these 
streets, there would be one car to every 
half mile of streets. On the other hand, under 
existing conditions, on the basis of the Midland 
Railway admission, we must assume that the 
number of railway vans only on the streets of 
London is, in round figures, 10,000. I simply 
use this estimate as a basis of calcxilation, and 
I leave the railway managers, 'who have access 
to exact sources of information, to correct me. 
My argument, however, wiU not be shaken by 
any possible amendment, as wiU be seen. Certain 
special counts of vehicles have been made by 
the expert advisers of the New Transport 
Company, Limited, and the results will be found 
in Appendix0.,previously mentioned. Reference 
to this Appendix shows that nearly half the 
street traffic of London consists of goods vehicles. 
The classified enumeratioh shows that railway 
vans form more than a qnartesr of the totsd 
of goods vehicles in xtse, and carriers'' ■ 

over one-six^h* If J/he number ol 
vans is 10,000, more or less, -the total 
.vehicles' miikt at 40,000,- 
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I have shown you what an organised service of 
2,000 cars might be reasonably expected to do, 
and if we go so far as to double that number, 
that would only be 10 per cent, of the 
vehicles now blocking the streets of London 
to the unnecessary and avoidable detriment of 
everybody using the thoroughfares. This is 


my answer to the question that has been put 
to me; “ How would the Clearing House 
relieve the congested condition of the streets of 
London ? ” 

I shall be very grateful to any member of the 
audience who will be so kind as to amend any 
figure I have advanced. 


APPENDIX A. 


DIGEST OP ROUTES. 

Pbom the Vabious Railway Systems to the 
Proposed Goods CiiEAREsro House. 

'Pr&gared, far the New Transjpart Company, Lhnitedf 
Bath House^ JSolborn Viaduct^ E.G. 

By Vernon R. M. Gattie. 


Introductory Note, 

The routes here given are classified under 
’ three headings — 

Main Routes, 

Subsidiary Routes, 
and Emergency Routes. 

The main routes are those routes which a 
train would naturally take—distinguished by 
directness and continuance over the same 
system, where possible. It will thus be found 
that each system has one, or at most two 
' main routes to the Clearing Hotise. 

The subsidiary routes are those routes which 
might with advantage be employed in the event 
of the main route becoming unduly congested at 
any period, or in the event of a temporary 
stoppage of the main route. In most cases, the 
<Hst«mee over the subsidiary route is not much 
longer them that over the main route. 

The emergency routes are those routes which, 
by reason of their devious nature or unfavour¬ 
able road or gradients, would only be employed 
in the event of an accident on the main and 
subrndiary routes, 

/ In sofm© Cases, no subsidiary routes are given. 
This is where tJi^re is no route beyond the main 
route which could with any advantage be 
, ^cep4 in the event of accident. 

r> emergency routes are given, it is 

devious'to be'wilim' the 

''' 

: \ir X ‘*0^" *• ^ • 

and King’s Ctos. 


Subsidiary Route, 

Route %.—Via Pinsbrn^y . Park, to N. London 
Railway, Canonbury, Dalston Junction and 
Broad Street. 

Midland Railway. 

All lines run to Hendon. 

Main Route, 

Route 1 .—Via West Hampstead, Kentish Town, 
and St. Pancras. 

Subsidiary Route, 

Route 2.—^To Metropolitan Railway, Finchley 
Road, Baker Street, and King’s Cross. (This 
route only by shunting.) 

Emergency Routes, 

Route 3 .—Via West Hampstead, to Tottenham 
and Hampstead Junction Railway, South 
Tottenham, to G.E. Railway, Clapton Junction, 
Hackney Downs, and Bishopsgate. 

Route 4.—^To N. & S.W. Junction Joint Railway, 
Acton Wells Junction, South Acton, to L. & 
S.W. Railway, Clapham Junction, to S.E. & 
G. Railway, Loughborough Junction, and Snow 
Hill. 

Route 5.—To N. & S.W. Junction Joint Railway, 
Acton Wells Junction, South Acton, to L. & 
S.W. Railway.', Grove Road, to Hammersmith 
& City Joint Railway, Westboame Park, td 
G-W. Railway, Bishop’s Road, to Metropolitan 
Railway, Baker Street, and King’s Cross. 

London and North-Western Railway. 

All lines run to Willesden Junction. 

Main Route, 

Route 1;—To H. London Railway, Camden 
Town, 4o Midland Railway, St. Pancras— 

(a) Via Gospel Oak and Kentish Town. 

{h) Ftu Ohnlk Farm. 

. 4 ;^., ^S^b^iary Route, , 

To N. London Railway, Camden Town, 
lDa|ston Jmnotien'and . Broad Street— 

(a) V^ Gospel OaT*: and Kentish. Toto; ' 
!{&) Farm. 
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Einergency Boute, 

Route 3.—^T6 West London, Joint Railway, 
Addison Road, to West London Extension 
Joint Railway, West Brompton, to S.E. & C. 
Railway, Loughborough Junction, and Snow 
Hill. 

Great Central Railway. 

All lines run to Neasden. 

Main Boute. 

Route 1.—^To Metropolitan Railway, Finchley 
Road, Baker Street, and King’s Cross. 

Emergency Routes. 

Route 2.—^To Midland Railway, Acton Wells 
Junction, to N. & S.W. Junction Joint Rail- 
. way. South Acton, to L. & S.W. Railway, 
Clapham Junction, to S.E. & C. Railway, 
Loughborough Junction, and Snow Hill. 

Route 3.—^To Midland Railway, Acton Wells 
* Junction, to N. & S.W. Junction Joint Rail¬ 
way, South Acton, to L. & S.W. Railway, 
Grove Road, to Haminersmith and City Joint 
Railway, Westbourne Park, to G-W. Rail¬ 
way, Bishop’s Road, to Metropolitan Railway, 
Baker Street, and King’s Cross. 

Note, —^The line from High Wycombe can 
utilise Routes 2 and 3 above, and also all 
routes open to trains from the Great Western 
Railway. 

Great We.stern Railway. 

The two lines from Reading and from High 
Wycombe join by way of Greenford and Han- 
well, so that all routes are interchangeable. 

Main Route. 

Route 1.— Via Ealing, Bishop’s Road, to Metro¬ 
politan Railway, Baker Street, and King’s 
Cross. 

Subsidiary Boute. 

Boute 2.—^To N. London Railway, Camden Town, 
to Midland Railway, St. Pancras— 

(a) Via Ealing, Acton Wells Junction, to 
N. & S.W. Junction Joint Railway 
to L. & N. W. Railway, Willesden 
Junction, Gospel Oak, and Kentish 
Town. 

(h) Via Ealing, Acton Wells Junction to 
N. & S.W. Junction Joint Railway 
Willesden Junction, to L. & N.W. 
Railway, Chalk Farm. 

Emergency Routes. 

Route 3.—^To N. London Railway, Camden Town, 
Dalston Junction, and Broed Street— 

(a) As above Route 2 (a). 

(&) As above. Route 2 (5). 

Boute 4.— Via Ealing, to West London Joint 
Railway, Addison Road, to West London 
Extension Joint Railway, West Brompton, to 
S.E. &C. Railway, Loughborough Junction, 
‘and Snow Hilh 


Note. —^Trains coming from High Wycombe 
can only utilise Routes 2 and 3 by way of Green- 
ford and Ealing. 

Trains from High Wycombe can also utilise 
Routes 2 and 3 of G.C. Railway. 

London and South-Western Railw’’ay. 

I. Main line from Woking or Guildford and line 
from Epsom. All trains go through Wimbledon. 

II. Line from Staines via Feltham. 

The branch line from Shepperton can join either 
route by way of Coombe and Malden or Twicken¬ 
ham. 

I. Main line via Wimbledon. 

Main Route. 

Route 1.—^To S.E. &C. Railway, Loughborough 
Junction, and Snow Hill— 

{a) Via Clapham Junction. 

(6) To L.B. & S.C. and L. & S.W. Joint 
Railway, Streatham, to L.B. & S.C. 
Railway, Tulse Hill. 

Emergency Routes. 

Route 2.—To L.B. & S.C. and L. & S.W. Joint 
Railway, Streatham, to L.B. &S,C. Railway, 
Tulse Hill, Peckham Rye, Old Kcfnt Road, to 
E. London Joint Railway, Deptford Road, and 
Bishopsgate. 

Route 3.— Via Clapham Junction, to W. London 
Extension Joint Railway, West Brompton, to W. 
London Railway, Addison Road, to Hammer¬ 
smith and City Joint Railway, Westbourne Park, 
to G.W. Railway, Bishop’s Road, to Metropolitan 
Railway, Baiter Street, and King’s Cross. 

II. Line from Staines. 

Main Route. 

Route 1.—^To S.E. &C. Railway, Loughborough 
Junction, and Scow Hill— 

(a) Via Brentford, Kew Bridge, Barnes, and 
Clapham Junction. 

(&) Via Twickenham, Richmond, and Clap- 
ham Junction. 

S^Mdiary Routes. 

Route 2.—^To N. London Railway, Camden Town, 
to Midland Railway, St. Pancras— 

{a) Via Brentford, to N. & S.W. Junction 
Joint Railway, Kew Bridge, Acton 
Wells Junction, to L. & N.W. Railway, 
Willesden Junction, Gospel Oak, and 
Kentish Town.. 

(h) Via Brentford, to N. <& S.W* Junction 
Joint Railway, Kew Bridge, Acton 
Wells Junction, Willesden Junction 
to L. & N.W. Railway, Qialk Farm. 

. Route 3.— Via Brmtordi Kew Bridge, Grove Road, 
to Hammajamith and City Joint Railway^ , 
Westbourne ifek, to G.W. Railway, 

^ Roads''Railway, ^ } 
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Emergency Royties. 

Route 4.—To N. London Railway, Camden Town, 
Dalaton Junction, and Broad Street— 

(a) Via Bcentford, to N. &S.W. Junction 
Joint Railway, Kew Bridge, Acton 
Wells Junction, to L. & N.W. Railway 
Willesden Junction, Oospel Oak, and 
Kentish Town. 

! (b) Via Brentford, to N. &S.W. Junction 

‘ Joint Railway, Kew Bridge, Acton 

Wells Junction, \¥i31esden Junction, 
to L.&N.W. Railway, Chalk Farm. 
Route 5.—Via Brentford, Kew Bridge, Shepherd’s 
Bush, to W. London Junction Railway, Addison 
Road, to West London Extension Junction Rail- 
way, yVest Bronipton, to S.E. & C. Railway, 
Loughborough Junction, and Snow Hill. 

Route 6.—Fia Twickenham, Riclnnond, Clapham 
Junction, to W. London Extension Joint Rail¬ 
way, West Brompton, to W. London Railway, 
Addison Road, to Hammersmith and City Joint 
Railway, Westboume Park, to O. W. Railway, 
Bishop’s Road, to Metropolitan Railway, Baker 
Street, and King’s Cross. 

Note. —^Routes 2 and 4 can also be followed by 
way of Richmond- 


London, Bhiohton and South Coast Railway. 

I. Trains from Redhill which proceed— 

(а) Via Norwood Junction, 
or (b) Via Selhurst. 

II. Trains from Epsom and Sutton which pro¬ 
ceed— (a) Via Mitcham Junction. 

(б) Via Norwood Junction. 

(c) Via Seliiurst. 

I. Trains from Redhill. 

Main Routes. 

Rottie 1 .—Via Norwood Junction, New Crops, to 
S.E. &C. Railway, London Bridge, and Snow 
Hill. 


R(nt$e 2.—Fi'tt Tulse Hill, to S.E. & C. Railway, 
Heme Hill, Loughborough Junction, Snow Hill— 

(a) Via Norwood Junction and Crystal 

Mace. 

(b) Via Selhurst and Streatham. 

Emergmcy Rcmtes. 

3 .—Via Norwood Junction, New Cross, to 
E. London Railway^ Deptford Road, and Bishops- 
gate. 


„ R&tm 4.—Fia Tulse Hill, Peckham Rye, Old Kent 
Road, to E London Railway, Deptford Road and 
Bishops^abe— 

(a) Via Norwood Junction and Crystal 


Fw and Streatham. 

II. Tkams item ]^)go»-and Sutton. 

Routes, 





Routed- —FfaTulseHill, toS.E.& C. Railway, Herne 
Hill, Loughborough Junction, and Snow Hill— 

(a) Via Mitcham Junction and Streatham. 

• (6) Via, Norwood Junction and Crystal 

Palace. 

(c) Via Selhiust and Streatham. 

Subsidiary Route, 

Route 3.— Via Clapham Junction, to S.E. & C. Rail¬ 
way, Loughborough Junction, and Snow Hill— 

(fl) Via IVlitcham Junction and Wimbledon. 

(b) Via Mitcham Junction and Streatham. 

Emergency Routes. 

Route 4.— Via Norwood Junction, New Cross, to 
S.E. & C. Railway, London Bridge and Snow Hill. 
Route 6 .— Via Tulse Hill, Peckliam Rye, Old Kent 
Road, to E. Tjondon Railway, Deptford Road, 
and Bishopsgate— 

{a) Via Mitcham Junction and Streatham. 

(6) Via Norwood Junction and Crystal 
Palace. 

(c) Via Selhurst and Streatham. 

Note. —The line from Oxted, run conjointly with 
the S.E. &C. Railway, can employ any of tho 
routes from Redhill, and also routes over the 
S.E. & C. Railway, for wliich see thereimder. 

South-Eastern and Chathajm Railway. 

I. Routes via New Cross. 

II. Routes via Bromley. 

I. Routes via New Cross. 

, Main Route, 

Route 1.—Fia New Cross, London Bridge, and Snow. 
TTill 

Emergency Route. 

Route 2-— Via New Cross, to E. London Joint 
Railway, Deptford Road, and Bishopsgate. 

Note. —'Ihe various linos from Chatham whi<*h 
can employ either of these routes are— 

1. Fia Chiftlehurst. 

2. Fia Hither Green. 

3. Via Charlton Junction, Blackheath, and 

Ijewisham. 

The line from Dartford proceeds via Lewisham. 

n. Routes via Bromley, 

Main Route. 

Route 1.— Via Loughborough Junction and Snow 
Hill-- 

(а) Via Bromley, Beckenham, and Herne 

Hill. 

(б) Via Bromlej^ Beckenham, to L.B. & S.O. 

Railway, Crystal Palace, Tulse Hill, to 
S.B. <& C. Railway, Herne Hill. 

(c) Via Bromley, Nunhead, to L.B. &S,C. 
Railway, Peckham Rye, to S.E. <&jC. 
Railway. 

Emergency Route, 

Route 2 .—Via Bromley, Beckenham, to L.B. ^ 
S.C: RaiM4y, Crystal Palace, Tulse Hill, 
f^ckham Ryo, Old KJent Roaot, to E. London 
Joint Railwjsty, Deptford Road, and Bishops- 
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Note. —The only line from Chatham which 
can employ either of these routes is that via 

Chislelmrst. - 

There are also branch lines from Crystal 
Palace and Greenwich Park which have separate 
routes. All other branch lines join the main 
line. 

From Crystal Palace and from. Greenwich Parh. 
Route 1 .—Via Nunhead, to L.B. & S.C. Eailway, 
Peckham Rye, to S.E. <& C. Railway, Lough¬ 
borough Junction, and Snow Hill. 


Line from Oxted run conjointly with L.B. 
S.C. Railway. For routes over the L.B. & S.C. 
line see thereunder. 

Routes over S.E. <fe C. Railway— 

Main Route. 

Route 1 .—Vm Beckenham, New Cross, London 
Bridge, and Snow Hill, 

Emergency Route. . . 

Route. 2 .—Via Beckenham, New Cross, to E. 
London Joint Railway, Deptford Road, and 
Bishopsgate. 

Note. —^The abo,ve two routes are those em¬ 
ployable by trains from Addiscombe Road and 
from Hayes. 

Great Eastern Railway. 

I. ]\Iain line from Cambridge. 

All tz’ains run through Tottenham. 

Main Routes. 

Route 1 .—Via Betlmal Green and Bishopsgate— 
{a) Via Clapton Junction and Hackney 
Downs. 

(6) Via Loughton Junction and Stratford, 
(c) Via Loughton Junction and Channel- 
sea Junction. 

Route 2 .—Via Stepney and Goodman’s Yard— 

(а) Via Loughton Juncton and Stratford. 

(б) Via Loughton Junction and Channol- 

sea Junction. 

Subsidiary Routes. 

Route 3 .—Via Loughton Junction, Victoria 
Park, to N. London Railway, Dalston Junction, 
and Broad Stz*oot. 

Route 4.—^To Tottenham and Hampstead Junc¬ 
tion Joint Railway, South Tottenham, High- 
gate Road, to Midland Railway, Kentish 
Town and St. Pancras. 

II. Line from Chingford. 

All the above routes are available. 

Til. Line from Ongar. 

Routes 1-3 above are available by way of 
Loughton Junction. 

IV.—Lines from Enfield snd Cheshunt. 

(1) All trains can V^^oceed izia Angel Road 
and Tottenham; and thus- employ 
■ ‘ any of the rentes above* 


(2) All trains can iDroceed via Seven 
Sisters. 

Main Routes. 

Route ] .—Via Bethnal Green and Bishopsgate— 
(u) Via Seven Sisters and Hackney 
Downs. 

(6) Via Seven Sisters, Clapton Junction, 
and Hackney Downs. 

(c) Via Seven Sisters, Loughton Junction, 

and Stratford. 

(d) Via Seven Sisters, Loughton Jimction, 

and Channelsea Junction. 

Route 2.—Stepney and Goodman’s Yard. 

(а) Via Seven Sisters, Loughton Junction, 

and Stratford. 

(б) Via Seven Sisters, Loughton Junction, 

and Channelsea Junction. 

Subsidiary Route. 

Route 3.— Via Seven Sisters, Loughton Junction 
Victoria Park, to N. London Railway, Dalston 
Junction, and Broad Street. 

V. Line from Wood Green. 

All trains can employ any of the above routes 
except Route 4 above. 

VI. Line from Colchester. 

All trains run through Stratford. 

Main Routes. 

Route 1.— Via Stratford, Bethnal Green, and 
Bishopsgate. 

Route 2.— Via Stratford, Stepney, and Good- 
1 nan’s Yard. 

Subsidiary Route. 

Route 3.— Via Stratford, Victoria Park, to N. 
London Railway, Dalston Junction, and 
Inroad Street, 

VII. Line from Beckton, North Woolwich, 
and GalUons (Port of London Authority). 

Main Routes. 

Route J.— Via Stratford Market, Bethn^ Green, 
and Bishopsgate. 

Route 2.—Via Stepney and Goodman’s Yard-— 
(a) Via Stratford Market. 

{b) Via London, Tilbury, and Southend 
Railway, Bromley, to G.E. Railway. 

Subsidiary Route. 

Route 3.—^To N. London Railway, Dalston 
Junction, and Broad Street— 

(a) Via Stratford and Victoria Park. 

{b) To London, Tilbury, and Southend 
Railway, Bromley. 

VIII. Line from North Greenwich and Black- 
wall. 

Main Route, 

Route l.-^yia Stepney, said Goodman’s Yar<l. 

’ . Route. 

Ro^U 2.—Bhrdett Road, to N. Londoz^ 
.^tJRotion,.and Broad’Street. 
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London, Tilbuey and Southjsnd Railway. 
All lines run to Barldng. 

Main Routes* 

Route. 1.—Fm East Ham, Bromley, to Gr.E. Rail¬ 
way, Stepney, and Ooodman’s Yard. 

Route 2.— Via Forest Gate, to O.E. Railway, 
Stratford, and Bishopsgate. 

Suhsidiary Routes* 

Route 3. —Via East Ham, Bromley, to N. 
London Railway, Halston Junction, and 
Broad Street, 

Route 4.— Via Forest Gate, to G.E. Railway, 


Stratford, Vietoxda Park, to H. London Bail 
way, Ralston Junction, and Broad Street. 

JSmergmey Route. 

Route 5.—Via Forest Gate, to Tottenham and 
Forest Gate Joint Railway, South Tottenham, 
to Tottenham and Hampstead Junction Joint 
Railway, High gate Road, to Midland Railway, 
Kentish Town, and St. Pancras. 

Noeth London Railway. 

From Poplar. 

Main Route. 

Route 1.— Via Ralston Junction to Broad Street. 


APPENDIX B. 


A List of London Goods Stations. 

G.E. . 



. Goodman’s Yard. 

2. G.C. 


. Heasden. 

S.E. & 0. 



. Blaokfriars. 

M. . 


. Budding Hill. 

S.E. & C. 



. Gravel Lane Repot. 

3. G.N. 


. Highgate. 

S.E. & C. 



. Bricklayer’s Arms. 

4. G.N. 


. Caledonian Road. 

L.B. . 



. Willow Walk. 

G.N. 


. Clarence Yard. 

S.W. . 



. Nine Elms. 

a.N. 


, Ashburton Grove. 

L.T. & S. 



. Commercial Road. 

G.N. 


. Highbury Vale. 

11. G.S. . 



. Carpenter’s Road. 

ALW- 


. Highbupv. 

G.E. . 



. Devonshire Street. 

H.W. 


. Kingsland. 

a.B. . 



. Bow Road. 

N.W. 


. Maiden Lane. 

M. . . 



. Bow Repot. 

G.E. 


. Tufnell Park. 

N.W. . 



. Bow Repot. 

5, G.E. 


. Hackney Downs. 

N.W. . 



. Old Ford. 

G,E. 


. Clapton. 

N.W. ' . 



. Devons Road. 

G.E. 


. Stratford. 

12. G.E. . 



. Stratford Market. 

G.N. 


. Hackney Wick. 

G.E. . 



. Plaistow and West Ham. 

fi. G.E. 


. Forest Gate. 

N.W. . 



. Upton Paj'k Depot. 

7. N. S.W. Junction Kew Bridge. 

N.W. . 



. Canning I'own. 

8. N.W. 

, 

. Willesden. 

15. S.E. & C. 



. Stewart’s Lano. 

K.W. 

. , 

. Mitre Bridge. 

L.B. . 



. Battersea. 

M. . 

* ^ 

. Harlesden. 

S.W. . 



. Clapham. 

aw. 


. Old Oak Common. 

16. N.W. . 



. Knight’s Hill. 

G.W. 


. Uxbridge Road. 

S.E. & C. 



.. Camberwell. 

N.W. 


. Warwick Road. 

17. G.E. . 



. New Cross. 

9. M. ; 


. W. Kensington, 

N.W. . 



. Brockley Lane Depot. 

G.W. 


. Warwick Road. 

N.W. , 



. Peckham Rye. 

G.W. 


. Paddington. 

M. . . 



. Peckham Rye. 


G.W. 

G. C. 

H. W. 

W.L. Extension 
H.W. 



Mileage Yard. 
Marylebone, 

Brompton and Fulham, 
lillie Bridge. 

Gamden- 

Kilbum and Maida Vale. 
. St, Pancras. 

, Somers Town. 

. King’s Oioss. 

. Mint Street, 

Mint Street. 

. Shoreditch. 

. Worship Street. 

/ Broad Street. 

,, .Paydon Square. . 

. Fftrringdon Street. 

. WhitecToss Street. 
Bish<>psgate. * 


The figures refer to the eighteen squares form¬ 
ing the central portion of the official Railway 
Clearing House Map of London and Environs. 

Key. 










■ 



1 

2 

3 

4 

5 

6 




7 


9 

10 

11 

12 




13 

U 

15 

le : 

1 

17 

18 







- 





N.B.—^This list of seventy-two goods stations 
and goods yards does not include coal, cattle, or 
mere sidings, nor does it include several hundred; 
re<^mng depoW ^ 














































Tn addition to above there were 10 Motor Yehicles, classified as Selected Carriers 1, Newspapers 4, and Miscellaneous‘i 
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In addition to above there ^was one Motor Vehicle (Selected Oarrier). 
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Tbaffic at Certain Important Points in 12 Hours, 8 a.m. to 8 p.m. 



Total 

goods 

vehicles. 

Number of 
vehicles of 
“ selebted 
carriers ”* 
included in 
foregoing 
column. 

Total vehicles 
(goods and 
passenger, but 
excluding 
ban'ows and 
cycles). 

At Uxbridge Eoad Station. 

4,188 

136 

5,815 

j, the Marble Arch. 

6,247 

876 

• 19,611 

„ Oxford Circus .. 

5,375 

1,040 

2.1,324 

„ Tottenham Court Road (South end). 

6,161 

1,175 

17,901 

„ the General Post OfSice. 

9,321 

2,389 

16,355 

„ the Bank. 

8,592 

1,451 

24,420 

„ Junction of Cornhill and Graceohureh Street . . 

4,809 

871 

9,610 

„ Aldgate Stationf .. 

3,715 

482 

6,126 

„ Whitechapel High Street (Gardiner’s Corner) . . 

11,571 

1,179 

16,180 

At Hammersmith Broadway.. 

4,439 

190 

7,834 

„ the Junction of Knightsbridge and Sloane Street . 

6,182 

438 

19,361 

„ Hyde Park Comer .. 

7,963 

714 

26,762 

„ the junction of Piccadilly and St. James’s Street. 

4,212 

386 

18,504 

„ Piccadilly Circus. 

6,715 

869 

26,938 

Charing Gross .. 

6,323 

637 

25,826 

„ the Junction of the Strand and Wellington Street. 

6,818 

Not separately 
enumerated 

17,830 

„ Ludgate Circus. 

12,139 

2,269 

19,790 

„ Mansion House Station. 

7,620 

1,457 

18,210 

At Elephant and Castle . .... 

6,326 

607 

14,343 


’* **Selected carriers” include all railway companies’ vans and all those of the following public canders, viz., The 
Atlas Express Company, Messrs. Chaplin & Oo., the Clohe Parcel Express, Messrs. Sutton <& Co., Messrs. Thompson, 
MeKay & Co., the London Parcels Delivery Company, Messrs. Carter, Paterson & Co., and Messrs. Pickford A Co. 

: t These figures relate to Ald^te at junction of Fenchurch Street and Leadenhall Street. 


APPENDIX D. 


frmm th& B^port of the “ Bmhmy Times ” 
^ , m Sw AlmcmMs Benderson Speech at the 

I' , Hdlf-ye^ly of the Great Central 

^ ^ 1903. 

8 Spe®lE&^ of cKfOcolties Sir Alexander 

“ Sox)!^: of were of their 'owh 

. 'aad eompetitioa—he imght 

"IM for every* .oimoe^ of 

htit it wm hardly 



likely to he altered until the companies put all 
their horses together. 

** That such a combination would result in 
great benefits to railway shareholders and to the 
public, he had ikot the. slightest doubt, 

“ The eoomwgies that could be effected by such 
a combination were enormous. Taking only tho 
six c<^panies carrying between Manchester and 
I^ndon’ the of their expenditure on eol- 
lectiod dj^Mt^y, of merchandise alone must 
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come to something like £2,500,000 per annum, 
and it would no doubt be possible, if some pooling 
arrangement were entered into, to save a con¬ 
siderable part of that heavy item. That only 
represented one direction in which economies 
might be effected. It might be urged that a 
combination of the railways might be to the 
disadvantage of the traders and the public, but 
he was convinced that the interests of the public 
and the traders could be amply protected and 
that benefits would accrue from it to the public 
to an extent quite equal to those that would be 
received by railway proprietors.” 


DISCUSSION. 

The Ohaibmait, in opening the discussion, said 
the applause with which the paper had been 
received intimated how much it had been 
appreciated. When one’s attention had been 
called to the subject, one realised how 
the traffic was very much blocked by a large 
number of goods vans—^in nearly all cases 
empty — getting into each other’s way, and 
stopping outside warehouses. The same thing 
could be noticed in travelling on a railway. When 
a large town was being approached a wilderness 
of shunting yards was passed through, where 
trucks were, as Mr. Gattie so picturesquely put it, 
being banged about in a complicated way. It 
would be realised that the railway companies had 
to face a very difficult problem when they tried to 
do shunting and sorting on one plane, that was to 
say, in one dimension and with only an endways 
movement. That was obviously a very bad system. 
Mr, Gattie had referred to the human race as 
being “ creatures of habit.” He thought Mr. 
Gattie might have used a stronger term and 
said “savages.” People had the savage instinct 
very strongly, especially in a civilised country, and 
when anything new was proposed in the way of 
improvement that savage instinct was seen to its 
best advantage. A person did not, of course, 
oppose his own new thing, but he opposed every¬ 
body else’s. Mr. Gattie very boldly faced the big 
end of the subject, and he was quite right in so 
doing. By beginning at the big end he had shown 
how big the.problem he was tackling really'was. 
One difficulty which had at the present time to be 
faced in London was the making of new streets for 
the accommodation of the traffic, but if Mr. Gattie 
was right, his scheme would obviate that difficulty, 
thereby saving an enormous amount of money, 
probably enough to provide for the proposed new 
Clearing House. 

Mr. H. E. Ropbr said th^" author had given an 
instance of a truck going from Bristol to Brighton, 
and when it get to Old Oak having to he taken oS 


tion, namely, Brighton, so he did not quite foUow 
what the object was in taking them out of one 
truck and putting them into another. 

Mr. C. Uequhart Fishes said Mr. Gattie seemed 
to have been born before his proper time. He thought 
a great drawback of the present system of locomo¬ 
tion in London was the enormous number of vans 
in the streets. The public, as a whole, had to be 
considered, and he did not agree with any railway 
manager who said that there had been a great 
improvement with regard to railway companies’ 
vans during the last five years. At the present 
time such vans, some of them as big as pantech¬ 
nicons, and always a great, many of them empty, 
caused a serious blockage in the streets. The 
London Chamber of Commerce had appointed a 
committee to look into the details of Mr. Gattie’s 
scheme, and he might go further and say that 
many gentlemen, who had scientific knowledge, 
on the County Council had endorsed the scheme. 
He was sure, when it came forward in full detail, 
it would be greatly appreciated and better under¬ 
stood by the public at large. 

Mr. Lewis B. S. Tomalih thought it was a most 
striking fact that no one had attempted to refute 
or to amend the figures and facts which Mr. Gattie 
had brought forward, which surely would have 
been the case if Mr. Gattie was bringing forward 
an impossible or mad scheme, and misleading the 
public. All Mr. Gattie’s statements were founded 
on the results of an enormous amount of research 
and industry, and he could be trusted. He (the 
speaker) could remember the state of the traffic in 
the .City for the past forty-seven years, and he 
maintained that the obstruction of the streets was 
worse at the present time than it ever was before. 
Mr. Gattie had not made it quite clear that 
evening that the collecting carts of the pro¬ 
posed Clearing House would be motor-wagons. 
Those motor-wagons would take the containers 
with goods to a warehouse, say, in Wood-street, 
the containers would be promptly hoisted ofi, other 
containers with goods going from Wood-street to 
the Clearing House would be substituted, and ofi 
they would go, the result being there would be very 
little delay or waiting of the lorries outside the 
warehouse, and, of course, the transit through the 
streets would be much more rapid. From every 
point of view, as a commercial man who believed, 
without having any scientifio or expert knowledge, 
that he thoroughly understood the wants of London 
in that respect, he strongly endorsed. Mr. Gattie’s 
scheme,' and trusted that the fact of his having, 
been permitted to read his paper before such a very 
old and highly-thaught-of society as the Royal 
Society of Arts, woi^ aid him in obtaining more 
publicity and more support. 


the Great Western train, put into a sffiing, 'then 
taken by a Great Westernto aaoifier yard. 
Where it was againmarsWel into a sitog til the 
Brighton train''.^krtei:-'' /'Heass-umed. the . 

'1^ thC' 


. Mr>-S: referred ^ the fact that ninst 

©I .the goods teiffie «nnved;.in London in 

'impqv^; ap^^ahees tose 
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TaiFEio AT Obrtaikt Important Points in 12 Hours, 8 a.m. to 8 p.m. 



Total 

goods 

vehicles. 

Number of 
vehicles of 
“ selected 
carriers ”* 
included in 
foregoing 
column. 

Total vehicles 
(goods and 
passenger, but 
excluding 
barrows and 
cycles). 

At Uxbridge Road Station. 

4,188 

136 

5,815 

,, the Marble Arch. 

6,247 

876 

• 19,611 

„ Oxford Circus .. 

5,375 

1,040 

S(l,324 

„ Tottenham Court Road (South end). 

6,161 

1,175 

17,901 

„ the General Post Office. 

9,321 

2,389 

16,355 

„ the Bank. 

8,592 

1,451 

24,420 

„ Junction of Cornhill and Graeechurch Street . . 

4,809 

871 

9,510 

„ Aldgate Stationf. 

3,715 

482 

6,126 

„ Whitechapel High Street (Gardiner’s Oorner) . . 

11,571 

1,179 

16,180 

At Hammersmith Broadway. ........ 

4,439 

190 

7,834 

„ the junction of Khightsbridge and Sloane Street , 

5,182 

438 

19,361 

„ Hyde Park Comer. 

7,963 

714 

26,762 

„ the junction of Piccadilly and St. James’s Street. 

4,212 

386 

18,504 

„ PiocadiUy Circus.. 

5,715 

859 , 

25,938 

Charing Cross .. 

6,323 

637 

25,826 

„ the junction of the Strand and Wellington Street, 

6,818 

Not separately 
enumerated 

17,830 

Ludgate Circus. 

12,139 

2,269 

19,790 

„ Mansion House Station ......... 

7,620 

1,457 

18,210 

At Elephant and Castle.. 

6,326 

607 

14,843 


* « Selected carriers” include all railway companies’ vans and all those pf the following public caniers, viz., The 
Atlas Express Cfcmpany, Messrs. Chaplin & Co., the Globe Parcel Express, Messrs. Sutton «fe Co., Messrs. Thompson, 
McKay & Co., the London Parcels Delivery Company, Messrs. Carter, Paterson <fc Co„ and Messrs. Pickford & Co. 
t l^ese figures relate, to Aldgate at junction of Penehurch Street and Leadenhall Street. 


APPENDIX D. 


Irom the Mep<^ of the “ Railway Times ” 
' , m Ahaxmder^s Henderson Speech at the 
of the Qre<U Central 
m ^ekfuary 1903 . 

'V of c(i|SoalJi'es Sir Alexander 

r^'Heoders^'Sead I-— , •• 

were of their own 
and ©qB^peiition-—he. might 

I '-for, ewery"';orinoe of 

^ l>nt it'.was hardly 



likely to b© altered until the companies put all 
their horses together. 

That such a combination would result in 
great benefits to railway shareholders and to the 
public, he had Jijot the slightest doubt. 

. “ The eeon«ies that could he effected by suoh, 
a combinataon. enormous. Taking only the 
six companies oariying between Manchester and 
LondonVthe t#ta^ of their expenditxtre on coL 
I^tjlon B^d d#iWy of merchandise alone muat 
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come to something like £2,500,000 per annum, 
and it would no doubt be possible, if some pooling 
arrangement were entered into, to save a con¬ 
siderable part of that heavy item. That only 
represented one direction in which economies 
might be effected. It might be urged that a 
combination of the railways might be to the 
disadvantage of the traders and the public, but 
he was convinced that the interests of the public 
and the traders could be amply protected and 
that benefits would accrue from it to the public 
to an extent quite equal to those that would be 
received by railway proprietors.” 

DISCUSSION, 

The Ghaibman, in opening the discussion, said 
the applause with which the paper had been 
received intimated how much it had been 
appreciated. When one’s attention had been 
called to the subject, one realised how 
the trafS-c was very much blocked by a large 
number of goods vans—in nearly all cases 
empty — getting into each other’s way, and 
stopping outside warehouses. The same thing 
could be noticed in travelling on a railway. When 
a large town was being approached a wilderness 
of shunting yards was passed through, where 
trucks were, as Mr. Gattie so picturesquely put it, 
being banged about in a complicated way. It 
would be realised that the railway companies had 
to face a very difficult problem when they tried to 
do shunting and sorting on one plane, that was to 
say, in one dimension and with only an endways 
movement. That was obviously a very bad system. 
Mr, Gattie had referred to the human race as 
being “ creatures of habit,” He thought Mr. 
Gattie might have used a stronger term and 
said “savages.” People had the savage instinct 
very strongly, especially in a civilised country, and 
when anything new was proposed in the way of 
improvement that savage instinct was seen to its 
best advantage. A person did not, of course, 
oppose his own new thing, but he opposed every¬ 
body else’s. Mr. Gattie very boldly faced the big 
end of the subject, and he was quite right in so 
doing. By beginning at the big end he had shown 
how big the.problem he was tackling really'was. 
One difficulty which had at the present time to be 
faced in London was the making of new streets for 
the accommodation of the traffic, but if Mr, Gattie 
was right, his scheme would obviate that difficulty, 
thereby saving an enormous amount of money, 
probably enough to provide for the proposed new 
Clearing House. 

Mr. H. E. Bopbb said the author had given an 
instance of a truck going from Bristol to Brighton, 
and when it got to Old Oak having to be taken ofi 
the Great Western train, put into a Siding, then 
tsiken by a Great W^stacu to another y^d^ 

tv:here it was again.jnaraimlled in^ asiding tiE the 
Brighton tmth ftorteed. He assumed the who^of 


tion, namely, Brighton, so he did not quite follow 
what the object was in taking them out of one 
truck and putting them into another. • 

Mr. C. Ubquhaet Pisheb said Mr. Gattie seemed 
to have been born before his proper time. He thought 
a great drawback of the present system of locomo¬ 
tion in London was the enormous number of vans 
in the streets. The public, as a whole, had to he 
considered, and he did not agree with any railway 
manager who said that there had been a great 
improvement with regard to railway companies’ 
vans during the last five years. At the present 
time such vans, some of them as big as pantech¬ 
nicons, and always a great, many of them empty, 
caused a serious blockage in the streets. The 
London Chamber of Commerce had appointed a 
committee to look into the details of Mr. Gattie’s 
scheme, and he might go further and say that ' 
many gentlemen, who had scientific knowledge, . 
on the County Council had endorsed the scheme. 
He was sure, when it came forward in full detail, 
it would be greatly appreciated and better under¬ 
stood by the public at large. 

Mr. Lewis R. S. Tomalin thought it was a most 
striking fact that no one had attempted to refute 
or to amend the figures and facts which Mr. Gattie 
had brought forward, which surely would have 
been the case if Mr. Gattie was bringing forward 
an impossible or mad scheme, and misleading the 
public. All Mr. Gatfcie’s statements were founded 
on the results of an enormous amount of research 
and industry, and he could be trusted. He (the 
speaker) could remember the state of the traffic in 
the .City for the past forty-seven years, and he 
maintained that the obstruction of the streets was 
worse at the present time than it ever was before. 
Mr. Gattie had not made it quite clear that 
evening that the collecting carts of the pro¬ 
posed Clearing House would be motor-wagons. 
Those motor-wagons would take the containers 
with goods to a warehouse, say, in Wood-street, 
the containers would be promptly hoisted ofi, other 
containers with goods going from Wood-street to 
the Clearing House would be substituted, and of 
they would go, the result being there would be very 
little delay or waiting of the lorries outside the 
warehouse, and, of course, the transit through the 
streets would be much more rapid. From every 
point of view, as a commercial man who beliared, 
without having any scientific or expert knowledge, 
that he thoroughly understood the wants of London 
in that respect, he strongly endorsed. Mr. Gattie’s 
scheme, and trusted that the fact of his having, 
been permitted to read his paper before such a very 
old and highly-thought-of society as the Royal 
Society of Arts, would aid him in obtaining more 
publicity and more: supjkxrt. ; 

. referred‘-to the-:ifefOt 

bl-the goods'kraffioArrived, 
jnso^lng'hy ^the^emis of ( 
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290 trains could be promptly unloaded in the Clear¬ 
ing House, but it bad occurred to bim (tbe speaker) 
that at tbe precise moment when those trains were 
unloaded there would not be the corresponding 
amount of goods with which to reload them, and, 
therefore, they would be standing idle until the 
evening traffic came along. He also appreciated 
the system of contacts and tbe method of 
conveying tbe parcels from one section of the 
flooring to another, but he would like to ask one 
q^uestion with regard to documentation. One got 
as far as the documentation of the container 
when it had reached the floor, but if the container 
was to be disposed of with the greatest rapidity, 
bow was tbe documentation going to be carried on 
from tbe point when tbe goods were unloaded from 
tbe container and distributed to various other 
parts of. the premises? If tbe documentation 
was to be made out for each separate package 
at tbe precise moment, the time occupied 
in bringing it would not be quite so short 
as might be assumed from tbe author’s remarks. 
Another point was that assuming that 2,000 
wagons did tbe work of 10,000, and they took a 
shorter time owing to tbe facilities offered by tbe 
Clearing House, it might readily happen that a 
large proportion of those wagons would make two 
or more journeys through the streets, and if so, 
although tbe actual number was only 2,000, there 
would be as much congestion as if there were 
5,000 or 6,000 wagons in tbe streets. 

Mr. HjEimY Mubkay said tbe erection of such a 
Clearing House would cost a large amount of money, 
and be Inquired if tbe author distinctly saw bis 
way to showing any considerable profit on tbe cost 
of that erection. Could he give any figures in¬ 
dicating what that profit might be reckoned at on 
tbe basis of current rates ? 

Mr. 0, E. Batoliffe inquired if there would 
be any provision in tbe nature of private 
sidings or warehouse accommodation. Also, 
would any provision be made for tbe public 
to do their own carting? Many consignees 
bad premises close tO' certain stations, which 
premises wonld be a long way from tbe Clearing 
House, and this would be a disadvantage to those 
people. Was it intended that iu addition to tbe 
traffic being bulked in tbe Clearing House for subse¬ 
quent distributions, such matters as accounts, 
correspondence and claims would also be dealt with 
there ? Carrying that further, suppose one vanload 
contained consiguments from half a dozen railway 
companies, how would the money be collected and 
'•redfetributed to the different companies? 


Mr. W. L. Madgen remarked that anyone 
having any knowledge of electrical engineering 
and tbe possibilities of endowing apparatus with 
selecting faculties by means of electricity, would 
see that sooner or later a device of tbe kind under 
discussion was inevitable. He himself did not see 
any serious practical d,ifficulty in carrying Mr. 
Gaftie’s scheme into effect. He might mention 
one matter in which he thought the author would 
probably be disappointed. Mr. Gattie appeared 
to believe that his system of dealing with the goods 
traffic of the Metropolis would alleviate the conges¬ 
tion of the streets. He (the speaker) did not think it 
would. It was promised, with the introduction of 
tubes and every other movement in the direction of 
facilitating passenger and other traffic, that that 
congestion would disappear, but, as a matter of 
fact, it was worse at the present time than ever it 
had been. He thought there was only one solution 
of that, namely, an organised redistribution of 
industries, and one of the greatest obstacles to that 
was the attitude of the governing bodies of the 
Metropolis, including the County Council, which, 
they had heard that night with considerable 
surprise, contained some scientific men. 

Mr. S. Waters believed, as a railway man, it 
was possible for railway companies to remodel 
their system so as to make a greater use of 
electricity. He was glad to see that Mr. Gattie had 
provided for a greater use of electrical apparatus 
in his scheme, but the chief difficulty which he 
(the speaker) could see in the scheme would account 
also for the opposition of the railway companies 
themselves. Mr. Gattie’s scheme would take away 
a very large part of the railway companies’ revenue 
derived from the delivery of goods, and how did 
he propose to compensate the railway companies 
in that respect? Mr. Gattie proposed to have 
tubes running from the London goods termini 
into the Bailway Clearing House, and proposed 
to transfer the goods from the railway trucks 
into certain receptacles which would be placed 
in special trays and run through the tubes into 
the Clearing House. He would like to inquire 
how that was going to he done, and at whose cost, 
and also who was going to do the checking which 
would be necessary to ensure the safe transit of the 
large number of articles which would go through 
the tubes day by. day ? If the Clearing House pro¬ 
posed to do it, it would necessitate having a large 
staff at the railway station. Another point was 
how was it proposed to determine the route that 
the goods should travel, and who would determine 
which company was to he favoured with the traffic ? 


, Mr, M* IL Matocews asked if Mr, Gattie had 
I '; made any special arraB^ements for handling goods 
1 a specfel naWe. B had been mentioned that 
<^n^in^ were 11-feet in'length, which he, 
speaker, would be for normal traffic. ■ 

p t^t bridge Orders, for 
'hmdted at special 



Mr. Guy Liddell referred’ to the value of 
oo-operation m the establishment of a Goods 
Clearing House .and in that connection quoted 
the case of the^ Pp^ct of London Authority and 
the great appreciation in the shares of those 
railway compajaies who had some time ago entered 
into a working a^eement» The Committee of the 
Board of Trade'^n Bailway Agreements, in its 
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report, had also given a most favourable verdict on 
the principle of co-operation among railway 
companies in this country. Mr. Gattie had made 
out a good case for the adoption of his scheme. 
There was such an enormous amount of overlapping 
in regard to the collection and delivery of goods 
in London that a more uneconomical or un¬ 
systematic scheme could not well be imagined. 
The streets of London were crowded with vans 
competing for vulgar fractions of goods, and their 
presence greatly impeded the time-saving traffic. 
Every class of person desired a change, and he 
appealed for the hearty co-operation of the railway 
companies to carry Mr. Gattie’s scheme forward. 

Mr. A, G. Seaman said the author had called 
attention to the large proportion which the cost of 
carriage formed of the cost of articles. This country 
at present possessed the great economical advantage 
that its manufacturers were more or less concen¬ 
trated within limited areas. That was not the case in 
America, where the more important manufactur¬ 
ing centres were in many cases hundreds of miles 
apart. Directly it was admitted, as it had to be, 
that the principal cost in transferring goods was 
not the cost of forwarding them from one place to 
another, but was the cost of handling the goods at 
the terminals, it would be found that this country 
was wasting a very great economic advantage which 
it at present possessed by its manufacturers being 
close together. 

Mr. E. Evans said the author had mentioned 
that a goods truck’s life was seventeen years, and 
that it was only mobile on the track for six months 
during that time, but he (the speaker) took it that 
Mr. Gattie included coal trucks, which were 
allowed to remain at the docks waiting for ship¬ 
ment for a considerable time. Miles and miles of 
them could be seen in Wales, and it was hardly 
fair to take such trucks into account. With regard 
to the style of wagon, he took it that the containers 
would have to be loaded up by the cranes when the 
goods were loaded in close-roofed vans. That would 
take a considerable time for the loading-up of 
the containers for distribution to the different 
parts of the Clearing House. It seemed to him 
that decentralisation would relieve the congestion 
of the streets of London, and that was what the 
railway companies had done by putting depdts 
convenient to the places of business of their 
customers. If a system of concentration was 
adopted the congestion of the streets would be 
increased. Then there were receiving offices all 
over London. It was hardly likely they would be 
done away with. The only way was to adopt some 
system of steam, electric or motor traction for 
conveyance of goods, and so speed the traffic, 
along; but that system could be adopted, amd 
he believed was being, adopted by the railway 
companies. 

Mr, Gattie, in reply to Mr^ Evans, said thaihrs ; 
estimate of the life of a railway g<wds t^kj^^ . 


its mobility on the track was arrived at from a 
calculation on the whole of the goods and mineral 
trucks, and his answer to^the question was in the 
affirmative. If Mr. Evans would read the copy of 
the London Chamber of Commerce proceedings he 
would see that the whole of the trucks were taken 
in arriving at the calculation, which showed a 
3 per cent, efficiency. He had also, with very 
great difficulty, worked out the efficiency for the 
general-merchandise truck, and found it was as 
nearly as possible the same. With regard to the 
question of decentralisation, he thought he had 
shown that there would be 2,000 wagons on the 
streets instead of about 30,000 or 40,000, and the 
question was, which would occupy the more 
space? His 2,000 cars would make about four 
journeys, but that showed they would not be 
standing still. What caused congestion in the 
streets was not the moving but the stationary 
traffic. The question must be reduced to van-space 
minutes. If a car which went two miles an hour 
through the streets was taken, it would occupy the 
streets for the journey done exactly twice as long 
as a oar going four miles an hour. Turning again 
to Mr. Evans’s remarks, he would point out that 
the distance from the centre to any point on the 
circumference was the same. The car miles of the 
Clearing-House system, although it did not appear 
so at the present time, were really less than when 
a great number of journeys had to be made. 
Those were only determined by most careful calcu¬ 
lations, diagrams and curves, which he had not 
had time that evening to produce. He could 
simply assert that it was so. With regard to the 
division of the moneys and the taking away of 
the profits made by the railway companies at the 
terminals, supposing there was a business which 
cost the railway companies Is. and which cost 
the New Transport Company 3d. to do, it was 
clear to his mind that the railway companies 
might have one-third, the public might have 
one-third, and the New Transport Company might 
have one-third, and nobody would be injured. 
With regard to the question of the difficulties 
which took place in booking, the best way was to 
make it all through traffic. There was no difficulty 
in booking through between the London, Brighton 
Company and the South-Western Company and 
why should there be any more difficulty in 
booking things either to or from the New 
Transport Company ? Even if the New Transport 
Company was regarded as a carrier company, 
the same thing happened every day with the eight 
hundred other carrier firms in London. To 
Mr. Chapman’s qujastion, the best answer he could 
give was to ask what was the documentation of 
the hand-truck system. He was substituting ^ 
for the hand-truck an electrical apparatus 
which he ' firmly and honestly believed would 
do the work of eighty men, hnt there was 
no alteration intoh^ed iu docmnentation; 
b^tiseoMons heitlad'-relerred to must 'be' 

,^: |mman'nwltt they were. ' 

.tliey. do more work, oar^heaviei^,^’,- 
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loads, and did not get tired. Whatever applied 
to the present system of documentation and the 
hand-truck, equxlly applied to the electric system. 
There was also the further point that the electric 
carrier was absolutely honest, and therefore he 
thought the book-keeping need not be quite so 
strict as under the present system. One speaker 
had inquired how goods exceeding 11 feet in length 
would be dealt with. Such goods would not be 
placed in containers, because they could not be; 
but the Clearing House was a fairly large place, 
and there would not be the slightest difficulty in 
lifting a girder even of 60 feet length. With regard 
to what one gentleman had said about how traders 
living near to goods stations would be affected, it 
was very nice perhaps for a man who owned a horse 
and cart to be next to Bricklayers’ Arms Station, for 
instance. It would be very easy for such a man to 
go into that station. But how long would his horse 
and cart remain there? (A voice: “For hours.”) 
He quite agreed, and that appeared to him to be a 
very costly thing. According to the New Trans¬ 
port Company’s system, one of their cars would 
call for the man’s goods—he would not be bothered 
about the matter at all~and therefore that horse 
and cart would not be wanted. Another question 
asked was, Would there be any storage accommoda¬ 
tion in the Clearing House ? The answer was in 
the affirmative, There were 117,000,000 cubic 
feet of space, and that represented a large space. 
With regard to possible profits, that question 
had been gone into very carefully by chartered 
accountants (who, of course, could not certify 
anything but facts), and it had been found that 
taking current rates, on a revenue of £10,000,000, 
something over £6,000,000 a year would be saved. 
That was a 60 per cent, proposition. Then an im¬ 
portant question had been asked, How could the 
trains be reloaded up when there were not the 
available goods with which to do that ? His com¬ 
pany had approached every railway company and 
asked for details and information. When the 
railway companies gave that information he 
guaranteed that within one calendar month the 
Clearing House time-table would appear which 
would show the time of arrival and departure of 
,,, every train, what it was being loaded with and its 
' destination. The difficulties were caused by the 
‘ l^ilway companies themselves. The New Transport 
‘ ‘Company did not intend necessarily to adhere to 
tiie exact time-tables of the railways, because 
those were made so as to fit in with the present 
amngements. new arrangements new time- 
: tables would be adopted. The new Clearing House 
would receive a train, unload it, reload it with 
^Gpods' widchsi in the Clearing 

'; 'House, andv S^^it away again, atid, astonishing 
, aa it se^, a goo^ train with fifty teucks 

ocnld .easily;-. and • reloaded in- ten 
rv'minutee. ^ , 

't'’* ' '.' 

a vote of'thanks 
<yitie^.a»il the' w^ting. 


THE PRODUCTION OF MOCHA 
COFFEE. 

All the Mocha coffee grown in the world comes 
from the Yemen, a Turkish province in the south¬ 
western part of Arabia, and is so called because the 
entire crop was formerly shipped from Mocha. 
The trade is now wholly divided between Hodeida 
and Aden, the bulk of it going from the latter port. 
Coffee can be grown successfully, probably, in any 
of the mountainous parts of the Yemen, but its 
cultivation is, in fact, confined to a few widely- 
scattered districts and the acreage is relatively 
small. This is due to the fact that the Yemen 
Arab never uses coffee himself, contrary to general 
opinion and the reports of some travellers, but 
cultivates it almost entirely for export. He uses 
“Kishar,” a beverage he brews from the dried hulls 
in large quantities, bub it is certain that he never 
would devote much land or labour to the cultivation 
of the berry for its hulls, because there would be 
little profit in it. In cultivating coffee for export, 
the Arabjealises a good profit in money when his 
trees yield their crop and it is sold. But he must 
wait four years after planting, during which the 
cost of labour is heavy, before his trees begin to 
yield, and the main desideratum with him is not 
money but food. In a land where 'the barter of 
commodities is difficult, through lack of means of 
communication, money may mean, clothing and 
comforts, but the one necessity is food, and he may 
not always be where he can buy-food with his 
money. In consequence the Yemen Arab devotes 
little of his land to coffee, and very much excellent 
coffee land to dhurra, a plant resembling Indian 
corn in appearance but producing a grain like 
millet. He argues that, however superior the 
money-getting qualities of land planted with coffee, 
he gets sixteen crops of dhurra while waiting for 
one of coffee, and is sure that his family is safe 
from starvation. According to the American Consul 
at Aden, the principal coffee regions are in the 
mountains between TMz and Ibb, and between Ibb 
and Yerim, and Yerim and Sanaa on the caravan 
route from Taiz to Zabeed; between Hayelab and 
Menakha on the route from Hodeida to Sanaa, and 
in the wild mountain ranges both to the north 
and south of that route; between Beit-el-Fakih 
and Obal, and between Manakha and Mathan to the 
north of BajU. Of all Yemen or Mocha coffee the 
best is that known as Mohtari, from the district of 
Beni Mohtar lying almost due south of Sanaa. 

.r Another nearly, if not quite as good, comes from 
Yafi, near Taiz. Other kinds that are considered 
superior are Sharsh, Menakha, and Hifash. It is 
said that all these coffees are the sam© variety, and 
that the s-uperipr:. quality of any of the sorcalled 
kinds is due wholly to the curing. In.Beni Mohtar 
the coffee lands are held by , large and wealthy 
proprietors, whose means enable them to hold their 
crop for somq^mo-nths after it is gathered. The 
berries picked in September are accordingly stored 
away, and allowed tp cure all the winter. The bean 
thus ■ dries ^out^jU|Orpughly before it is hulled and 
^ brought to market, This accounts for the blear, 
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almost translucent yellow colour of the finest berries 
when they reach the market. The planters in the 
other districts, however, are compelled to sell their 
crop quickly in order to tide over the winter. 
Hence they pick the fruit before it is properly 
ripened and hull the berry before it is properly 
dried. As a result, the colour is pale and lifeless, 
the fi.avour weak and flat compared with the berry 
cured within the hull. So little is cofEee used by 
the people, that a few months after the new crop 
has been gathered it is impossible for one passing 
through the country to buy a single pound except 
at Hodeida and Sanaa. 


BRONZE CASTING IN SIAM. 

According to old records, the art of bronze casting 
was introduced into Siam by the Chinese in the 
eleventh century. Bronze, however, has been known 
throughout Indo-Ohina since the earliest times, as 
shown by the discoveries of'bronze hatchets and 
arrow-heads in limestone caves and other places of 
deposit of pre-historic remains. Ancient bronze 
figures of Indian divinities and of the Buddha 
testify to the early employment of the bronze 
founders in these cults in Siam. Figures of the 
Buddha are found in the north of Siam in great 
numbers on the sites of ancient temples which 
have been crumbling for centuries, leaving the 
majestic bronze figures standing enclosed by great 
forest trees. The interesting point about these 
figures is the perfect condition of the bronze after 
oenfeufies of exposure to a tropical sun and rains. 
This hronze is called by the natives ** samrit ”—the 
perfect or auspicious alloy—and its composition for 
a long time remained a secret, untU, according to 
the American Consul at Bangkok, a few years ago 
the formula was discovered in an old Siamese 
manuscript belonging to the late King of Siam, of 
which the following is a^translation:—“ Take twelve 
ticals (one tical is equal to one half-ounce avoirdu¬ 
pois) weight of pure tin, rnelt it at a slow fire, 
avoiding bringing it to red heat. Pour two ticals 
weight of quicksilver, stir until the latter has 
become thoroughly absorbed and amalgamated, 
then oast the mixture in a mould, forming it into 
a bar. Take one catty in weight (eighty ticals) of 
refined copper and melt it. Then gradually in¬ 
corporate with it the amalgam, keeping in the 
meantime the fused mass well stirred. When this 
has been done, throw into the crucible a sufficient 
quantity.of ashes obtained from the stems of the 
* bua-bok ’ (lotus) creeper, so as to cover the molten 
metal. Bemove the dross with an iron ladle; the 
metal remaining is samrit bronze.” According to 
this recipe, the proportion of the ingredients em¬ 
ployed in, the manufacture of the alloy in question 
thi^ proves to be 86T1 copper, 12*76 tin, ahd,2*jL3 ^ 
quicksilver. One of the best known, statues of the 
Buddha cast of samrit briow teay be Seen in, the 
city of Pitsanulokci Sito, ' This 'figure dg^ 
the beginning, of tin'#e^ei^h'‘^ntary', 

'.among tie most rbeautiW ■ nf aort > '■ 


Siamese have ever produced. Samrit bronze was 
also much used in old days for casting vessels and 
implements for sacred uses, and was supposed to be 
endowed with mystic qualities. The art of casting 
bronze Buddhas still forms quite a home industry. 
The method followed is to mould a figure in clay 
and coat it with wax, and then apply a coating 
of clay; the wax is melted by the application of 
heat and the molten metal poured in. When cold, 
the mould is broken, and the figure cleaned and 
polished. In the temples of Bangkok may be seen 
many fine specimens of modern statues of the 
Buddha, which compare favourably with those of 
other countries. 


HOME INDUSTRIES. 

The Sale of Milk.-—The Acreage and Live-Stock 
Returns for 1910 just published, show that for the 
first time since 1902 the number of cows and 
heifers in milk or in calf have decreased, the ' 
total for 1910 being 26,500 less than in the previous 
year. In the North Biding of Yorkshire alone 
there has been a decrease of 1,235 cows and heifers 
as compared with 1909, and in the county of 
Durham a decrease of 876. It is to be noted that 
the decrease in 1910 as compared with 1909 is to 
be found in Wales and Scotland as well as England, 
but it is principally in England and in the north¬ 
eastern and northern districts that this decline is 
shown for the first time during the thirty-five 
years covered by these tables. Mr. Bew says that 
the causes of this loss are not very apparent, but 
it may be assumed to have been mainly due to 
temporary or accidental causes. It is at least re¬ 
markable that, notwithstanding the ever-increasing 
demand for milk by a rapidly growing population, 
the stock of cows is- actually decreasing in Great 
Britain, and in the north of England decreasing 
in a somewhat marked degree. The explanation 
of this untoward change may well be found in the 
administration of the Sale of .Milk Regulations, 
1901. Milk is liable to faU below the presumptive 
limits fixed by the Milk Regulations, which is 
almost always the 3 per oenl. of butter-fat. Now 
many farmers have been brought up in the 
police-courts, aud magistrates have treated the 
presumptive standard of the regulations as being 
virtually an absolute standard. But the liability 
of the milk to fall below the presumptive 3 per 
cent, of butter-fat was weh known before the re¬ 
gulations were drawn up, and was admitted , by the 
Departmental Gommittee which sat in 1900; It 
was" less generally known until recently that the 
dairy herds in the north of England are specially 
liable to give milk below the standard at frequent 
but irregular intervals, and from no ascertainable 
cause. The fact has, been proved to demonstration 
by the publication of tlie results of, esperimp^*'? 
cardofi out op, behsll of ae Durhw 
at -'&e''Cpe^ten 'Daky Farm 
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analysis. The cows were liberally fed, and yet it 
was found that in eighty-four separate tests the 
morning’s milk fell below the 3 per cent, standard 
eighty times, the weekly average of the butter-fat 
falling on several occasions to 2 • 5. Similar results 
followed experiments made on behalf of the North 
and West Riding County Councils at Garforth 
Experimental Farm, and much other evidence 
has accumulated, all tending to prove that the 
liability to variation in the quality of milk, particu¬ 
larly in the spring, is so frequent and so general 
that no milk-producer can hope to escape trouble 
with the local authorities if the sampling officers 
are zealous in the discharge of their duties. And 
they seem to be very zealous in the north, where 
they are encouraged by magisterial decisions that 
have over-much regard to the strict letter of the 
law. The result is widespread agitation among 
the farmers, who at a representative meeting at 
Stockton-on-Tees last week demanded the imme¬ 
diate suspension of the Sale of Milk Regulations, 
pending a full inquiry into the administration of 
the Sale of Pood and Drugs Acts as they affect the 
dairying industry in the north of England. It 
may be hoped that the Government will see their 
way to accede to a request that would appear to 
be necessary to the well-being of a‘very important 
industry. 

The Goal Mirm Bill ,—The Miners’ Federation 
have drafted a clause to the Coal Mines Bill 
respecting the inspection of mines which, if ac¬ 
cepted by Parliament, will compel the employment 
at every mine of an inspector who will be solely 
occupied with examining and reporting upon the 
safety of the mine. This inspector will have 
nothing to do with the production of coal. He 
will be engaged by the men, subject to the approval 
of the mine inspector, and will not be hable to 
dismissal except with the consent of the district 
inspector appointed by the- men. Duplicates of 
his reports will have to be sent to the mine 
inspector every fortnight. The qualifications of 
these inspectors are to be fifteen years’ experience 
in a coal-mine, five of which have been spent at the 
coal face, and their appointment is to be by ballot 
of the miners. Moreover, if the miners show by a 
majority that they have lost confidence in the 
inspector, they will have the right to cCmpel him 
to eubmit himself to a ballot for confirmation or 
rejection. 

Sulphate of Ammonia .—The output from coke 
ovens may be es^cted to be largely increased as 
a result of orders placed for batteries of ovens 
during recent months. They are not likely to 
affect the output for the current year, but must 
have considerable effect upon that of 1912v Sulphate 
of ammonia is becoming increasingly popular, and 
the demand is expected te be quite equal to the 
increased supply. To the Scotch mineral-oil trade 
sulphate of ammonia is a by-produotof great yalue, 
and it is ^pqcted that ^ the forthcoming repdrts 
wiR show Ite it has been oi profit. 


The price of sulphate of ammonia has risen very, 
considerably in recent months. Recently it was 
over £14 per ton, and although now lower there is, 
at present prices, a big margin of profit, since the 
cost of production is not more than £5 per ton. 
Great Britain and Germany are the principal 
producers, Germany producing last year 373,000 
tons against Great Britain’s 369,000 tons. The 
United States produced 116,000 tons, France 
56,000 tons, Belgium and Holland 43,000 tons, 
and the rest of the world 100,000 tons. Of the 
British production, 168,000 tons are produced at 
gas-works, 120,000. tons at coke and galvanising 
works, and from producer gas, 60,000 tons from 
shale, and 21,000 tons from blast furnaces. The 
British exports last year amounted to 248,000 tons, 
and the home consumption to 87,000 tons. 

The Motor Liner ,—There would seem to he no 
foundation for a report that has been current to 
the effect that the Hamhurg-American Company 
has decided to abandon its experiment in the con¬ 
struction of a motor liner. On the contrary, the 
Company is understood to have just placed a 
contract for a similar vessel with a Bremen firm, 
and has the intention to order an even larger boat 
than the two of. 6,500 tons each now on order. 
It is said that other German companies, including 
the Hamburg-South American Company, also have 
ocean-going motor-boats in course of oonstruotioa, 
whilst the Danish East Asiatic Company is building 
two for its New York service, one on the Clyde and 
another at Copenhagen. A Tyne-built oil-engined 
vessel, the Toiler,” will bo the first of the kind to 
cross the Atlantic, but it must be admitted that 
the pioneer work has been mostly done by foreign 
companies. It looks, however, as if there will be 
more activity in home ports in this connection 
before long. A motor cargo-boat of considerable 
size is being built for Lord Furness, and an ordea? 
was recently given; for an oil-tanker of 6,000 tons, 
which is to be fitted with Diesel engines. 

Trawling and the Three Mile Limit —Consider¬ 
able sympathy must be felt with those who are 
endeavouring to induce the Government to extend 
the three mile limit within which fishing by means 
of beam or “ otter ” trawl is at present prohibited. 
In recent years the position has been completely 
changed by* the steam trawlers, now so common. 
Their methods are terribly wasteful and destructive, 
not only of fish, but of fish-spawn, and in many 
districts the line fishermen, who in Scotland 
number some 13,000 men and boys, find their 
occupation almost gone. The representatives of 
the line fishermen are urging the Government to 
recover freedom of action for this country, which 
is at present bound by the North Sea Convention, 
and by international agreement, to fix a general 
twelve mile against steam trawlers, It will 
be' remembered that Russia has recently put in 
foro€^ a twelve mS® limit in the White Sea, a pro¬ 
ceeding againi|l?.i wfeioh, the British Foreign Office 
has prote^ed. But hstVing regard to the haVne 
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wrought by the steam trawler, there would seem to home, and finally desert their ships, as-the British 


be a good deal to be said for imitating Russian 
procedure in this respect. It cannot be to. the 
national advantage to see the line fishermen dis¬ 
appear, and this is wHat must happen if they are 
not to be more fully protected against the depreda¬ 
tions of the trawler. 

Ireland''s Canals .—The final report of the Royal 
Commission on the canals and inland navigation of 
Ireland has now been issued. It recommends the 
creation of a controlling authority for the purpose 
of tahing over those inland waterways which are 
already under the control of the State, of local 
authorities, or of a public trust, and of acc^uiring 
such other waterways as are determined to be of 
importance. This controlling authority, the Oom- 
mi^io®ers consider, should be entitled the Water 
Board, siiioulit form a branch of the Department of 
Agriou^ure for Ireland, and should consist of three 
or five Commissioners, one of whom should be paid 
anfi give his whole time to the work. Lord Barren 
does not sign the report, because in his opinion 
there ought to be no further administrative changes 
in Ireland involving a charge on the'public purse 
unless and until, a purely Irish elected authority 
has agreed to pay for them. Lord Barrer is alarmed 
at the growth of public .expenditure in Ireland, 
which, in his opinion, will not be checked unless 
the people who benefit have themselves to pay for 
public improvements. The commodities carried 
by Irish canals consist mainly of coals, bricks, 
sand, turf, oats, fiour and grain, and such 
i^ouAural re( 3 [uisites as artificial manures, grass 
seeds, etc., besides a fair proportion of general 
obr^v ffihey ate, therefore, calculated materially 
to benefit the farmer if their efficiency is main¬ 
tained. 

The Manmng of British Shijps .—Considerable 
discussion has arisen upon a letter addressed by 
Messrs. Glen & Co. to an official of the Seamen's 
Union who had protested against the practice of 
the Company in employing Chinese as firemen in 
their steamers. Messrs. Glen & Co, say that this 
preference is not due to motives of economy. The 
T^eS are practically the same as with Europeans. 

M^srs. Glen & Co. go on .to say that they 
be q^uite prepared to pay considerably 
higher wages to Chinese than we would to Britishers, 
as they are much more sober and steady, and 
do their work much more efficiently.” That is not 
ar stH^ement that can be supported by adequate 
evidence,' It may be more or leas true, as Mr. 
Outhbert Laws, the General Manager of the 
Sh^^ing Bederation, says, of the tramp steamship 
tigl hilywhere, with no fixed route; but is 
cei:tainlj^%ot true of vessels trading regularly from 
pa^o^drt—the home coasting trade and liners 
bo^ foreign apd home trade. In certain 

Eiitexd trading vessels thbl are away from home 
Ut irregular periods the Chinese, for many 
- 'itre preferred* • They' are better'ada#6d ■ 


sailor does. But it is not well to generalise too 
much. Chinese and other foreign seamen are 
preferred by many skippers because they do not 
resent ill-treatment, physical ill-treatment, as the 
British sailor does. It is, oftener than not, the 
skipper rather than the owner who prefers the 
Chinaman or Lascar. 

The Motor-Cah Industry .—is too soon to speak 
with any certainty as to the prospects of the motor- 
cab industry and its attractions (if any) for the 
investor. It is obvious that the industry has great 
and exceptional difficulties to face. The operating 
companies are pioneers. The industry is only 
about six years old. In 1905 there were only 
nineteen motor-cabs in service in London, in 
March, 1910, the number had increased to 7,165, 
and since then there has been a large addition to 
the number on the streets. But the data are still 
wanting to enable a decided opinion to be formed 
as to depreciation and reserve; it is still a matter, 
more or less, of speculation as to how long roUing- 
stock will last, and this question goes to the 
bottom of the business. Nor is the period of the 
serviceable life of a motor-cab the only one of vital 
importance with which the existing companies 
have to reckon. There is a steady improvement 
in design which threatens to make stock obsolete 
earlier than it would be from fair wear and tear. 
And of course competition has to be faced. If the 
present companies are able to show large profits 
others will soon be appealing to the public for 
capital, which will be subscribed under the glamour 
of large dividends—not that there is much likeli¬ 
hood, so far as can he seen, of such dividends. 
The oldest and most important of the operating 
companies, formed five years ago, paid its 7 per 
cent, preference dividends for the last two years, 
but the net profit, which for 1908-9 was stated 
at ^6225,553, fell in the year ended July 31st, 
1910, to £201,525. The second company on the 
list made a net profit in the financial year ended 
October, 1910, of £22,064, hut the directors did not 
consider themselves justified in recommending. a 
dividend, A third company has issued accounts 
for a period of fourteen months to July, 1910, 
which show a net profit of £5,509, hut the other 
companies have not, as yet, issued any accounts. 
There is nothing,in the available information to 
modify the opinion expressed in these Notes a 
year ago that shares in the motor-cah companies 
must necessarily represent a highly speculative, 
and therefore, from the prudent point of view, 
undesirable investment, 

NOT ES ON BO OKS, 

WEDXir54M: Bomi^ Edit^ by Bidh%rd 

Ihwards. ;London: Orosby Lockwood 

'2s, net, ; v‘'’■, '• ' ' 

. The-^rsifivetfi^ this dend^ volume 

IgiVe 'an -inl^dsetihg; 's^opuht 
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of a remarkable man who rose by sheer ability, 
persistence and courage, from the smallest be¬ 
ginnings to a position of very considerable 
influence and wealth. Thanks to the unpractical 
nature of his father, who, though an excellent 
mechanic, was cleverer at losing than at making 
money, young Stanley got no better education 
than was to be had at a village school—where he. 
learnt spelling, writing and hymns—and a small 
private school, kept by an ex-bank clerk, who had 
lost his situation through drunkenness. The lad, 
however, if he learnt little from his teachers, 
possessed the art of self-education. Compelled to 
. begin earning his own living at the age of fourteen, 
he attended classes at the Birkheqk Institution 
after a ten hours* day of hard manual labour, 
and, being a diligent student, he soon gained a 
fair knowledge of English literature, technical 
drawing, and modelling. After several changes he 
found himself, at the age of twenty-five, master of 
one hundred pounds, and he then decided on the 
step which finally led him to fortune. He took a 
little shop at 3, G-reat Turnstile, Lincoln’s Inn, 
and set up there as a maker of drawing instru¬ 
ments. By various improvements which he 
introduced—notably in the tee-square and the 
theodolite—Stanley’s instruments soon became 
favourably known to architects and engineers, and 
he built up the business which has now large 
factories at Lincoln’s Inn, Korwood, London 
Bridge, and Great Turnstile. 

Stanley’s autobiography ends about this point, 
but the rest of the story is told in a few short 
chapters by the editor, who sketches the character 
of a very lovable and accomplished man. One of 
the last acts of his life was the building and 
.endowment of the Stanley Hall and Technical 
Schools at Norwood, at a cost of some fifty thou¬ 
sand pounds. As he himself said, “ he was moved 
to this enterprise hy the painful sense of his own 
imperfect education, and he was determined that 
at least some of the rising race should not lack 
proper teaching.” In this institution, Stanley’s 
own views on the ideal technical school are carried 
ont. An hour and a half of book learning or 
lecture alternates with an hour and a half practical 
-work at the bench, vice or lathe, and by tins change 
TOupation the interest of the students is kept 
Ccmstently awake. ^ 

Mr. Inwards has produced an interesting little 
volume; whitfii should prove a great encoura^ment 
to those who'havB to make their own way in the 
■world. 


result that we have sixty-three full-page plates and 
over fifty other illustrations. As the work has 
been published by Mr. Batsford, it is hardly 
necessary to add that these have been admirably 
reproduced by the collotype process. 

After giving an illustrated outline history of the 
stone staircase from Norman to Tudor days, Mr. 
Godfrey describes the new methods of the Early 
Benaissance, the Jacobean type, and the quiet 
dignity of the Later Benaissance. The graceful 
elegance of the Georgian stair, and the application 
of ironwork to the later design, conclude his 
review. 

Mr. Godfrey in his preface laments that in the 
general decline of domestic architecture which 
took place during last century, the staircase 
reached a lower level than any other feature. It 
is still far too often cramped into a narrow and 
badly-lighted well, mainly, no doubt, with the 
object of curtailing as little space as possible from 
the rooms; but when one sees how beautiful and 
striking a feature it may become, one cannot but 
hope that the architects of the future may be 
inspired by Mr. Godfrey’s book to restore to it 
some of the splendour of the past. 


GENERAL NOTES. 

Memobial . Tablets. —- The London County 
Council have affixed a memorial tablet to the house 
known as The Grove, Hampstead, which was from 
1856 to 1864 the residence of Sir George Gilbert 
Scott, architect. The two chief works on which 
he was engaged at this period were the erection of 
the Foreign and India Offices in Whitehall, and 
the preparation for the Albert Memorial, A tablet 
has also been erected on No. 32, Soho Square, 
well known as the residence of^ Sir Joseph Banks, 
who was for over forty years President of the 
Boyal Society. The house became famous as “ a 
sort of academy of science—the rallying point of 
science and genius of all countries.” 

Forestbv: in Japan. —^In a paper entitled Some 
Statistics of Japan,” recently read before the Boyal 
Statistical Society, Mr, Charles V. Sale gave some 
interesting particulars relating to Japanese forestry. 
About 60 per cent, of the area of the country is 
covered by forests. Of this the State owns 29,186,850 
acres; the Crown,6,152,350 acres; communities and 


BnaLiSH Staiboasb. By Walter H. Godfrey. 

. Loudon * T." Batsford. 18s. net. 

.,In gives an historical 

. types of the English 

of "'which belongs to the 
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temples own 6,632,150-aores; and private qtow, 
li,112,000 acres—a total of 55,083,3^ 
importance of forestry,” writes Mr. Sale, has been 
recognised from very early times, and during the 
Tokugawa r4gme. (1603-1867) the most stringent 
protective rules were enforced. Inasmuch as wood 
was, the laiid the only building material, 

whether fpar.;ho^s or boats, it was necessary that 
each Jendal do^^ipi should Secure a constant supply. 
of within its owU' bo^fK»4, 

^ Henqe'arose'thqftMiloe'of r^ardingthaprodii^tion. 
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of timber in the same light as that of crops, 
and of enforcing a certain rotation with given 
periods for cutting and replanting. With the 
fall of feudal government those restrictions were 
removed, and for a time there was much reckless 
felling of timber, especially where it was vrithin 
easy reach of a market, but in the year 1882 draft 
forest laws were prepared by ofiacers who had been 
trained in Germany, and in 1899- the general Forest 
Law was promulga4jed. Under this law the State 
and Crown forests are administered, and the cutting 
of other forests is regulated. Hitherto, the Forestry 
Bureau has been principally engaged in laying 
down the system of management and control. The 
country is divided into ten districts, with 270 local 
offices and 1,259 sub-offices. The State forests are 
all to be managed as a trading concern, small 
isolated areas are bmng sold so as to consolidate 
the estates, and a very considerable amount of 
replanting is being undertaken—about 100,000,000 
trees per annum. The revenue from State forests 
is expected to increase year by year, and to amount 
to some millions sterling per annum within two or 
three decades.” The rate of progress during the 
last ten years has been very striking, the total 
revenue having risen from £196,882 in 1900 to 
£968,811 in 1909. 

The Iron Industry,op ELBi..—A great increase in 
the output from the rich deposits of iron ore in the 
island has been made during the last few years, as 
will be seen from the following figures taken from 
a recent repc^ issued by the administration of the 
Elban j^etallurgioal works. The intro¬ 

duction of mpdaen^ plant and machinery for the 
working of the mines, as weU as the treatment 
of the ore by up-to-date processes is now giving 
excellent results. There are about thirteen miles 
of railway with eight locomotives and 1,600 
trucks for the transport of the ore from the various 
mines to the wm:ks and coast. Several lines of 
aerial rope transporters have also been constructed, 
_ and three others are nearly completed. The 
facilities for shipping the ore have been consider¬ 
ably increased dfirhag the last few years, and it is 
possible to load vessels of larger tonnage than 
^ was formerly the case. 510,701 tons of ore were 
shipped last y^r as ©ofnpared with 207,664 tons 
during 1909. The production of pig iron last year 
amounted to 166,004 tons, whilst that of Bessemer 
steel for the san^,; 66,862 . tons, as 

oompared with 2S,0i^ tons of the previous year. 

INTERNATIONA^, CONGRESS, TURIN. — An 

Internationa} si^i-congress is announced to be 
held at Turm, cm September 2ist, 22nd, and 23rd, 
ltt|;l^ ii^li^;‘#llegates from the various institu- 
'-tA^btions .connected with the silk 
IndusiEjit tfee ^ Chambers of Commerce, as well as 
ef^ttisted ^ith. -establishments for ' the 
' silk ^ : haificms ate' invited. 

the,silk trade may 
a hte^lfis.) to ooter 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. . 

May 10.— Hal Williams, M.I.Meoh.E., M.I.B.E., 
“ Beet-Sugar Factories.” The Earl of Denbigh, 
C.V.O., will preside. 

May 17.—Professor Raoul Pictet, “Les Basses 
Temp4ratures.” 

May 24.—Prank M. Andrews, “Architecture 
in America.” Sir Aston Webb, G.B., R.A., 
F.R.I.B.A., will preside. 


Indian Section. 

Thursday afternoon, at 4.30 o’clock:— 

May 25.-~W. R. H. Meek, I.O.S., G.S.I., LL.D., 
“ The N.W.F. Province of India.” The Earl op 
Minto, K.G., G.C.S.I., G.O.M.G., G.G.I.E., will 
preside. 


Colonial Section. 

Tuesday afternoon, at 4.30 o’clock:— 

May 9.—P. Williams Taylor, "Canada and 
Canadian Banking.” His Grace the Duke op 
Argyll, KT., G.O.M.G., G.O.V.O., will preside. 


Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Alfred E. H. Tutton, M.A., D.So., F.R.S., 

“ Rook Crystal: its Structure and Uses.” 
Four Lectures. 

Syllabus, 

Lecture II.— May 8.— The Internal Structure 
of Bock Crystal^ and the Means we possess of 
Elucidating - it. The Chemical Molecules of 
Silica, and their Arrangement in a Space-lattice 
— The Influence of the Arrangement of the 
Elementary Atoms in the Molecule of Silica in 
Determining a Right or Left - handed Screw 
Structure—The probable Disposition of the Atoms 
and Molecules in the Bight and Left Varieties of 
Quartz, and the Effect of this Internal Structure 
in determining the Outward Geometric Form— 
Revelation of the Oppositely Helical Structure by 
Etching and Liquid Cavities. 

Lecture III.— May 15.— Optical Evidence of 
the Two Complementarily Opposite {Mirror4rmge) 
Screio Structures, Rotation of the Plane of 
Vibration of Polaijized Light in Contrary Direc¬ 
tions by the Two Varieties of Quarks—^Experiments 
on the Artificial Reproduction of the Quartz 
Phenomena, in proof of the suggested. Screw 
Structure—i-The Twinning of Quartz and Apparent 
Enhancement of the Symmetry and Destruction 
or Modification of the Optical Activity thereby— 
The Interesting Oase of Amethyst—The Magnifi¬ 
cent Polarization Phenomena of Twinned Quartz. 

Lecture IV;—^May — Sdentiftc and Indmr: , 

trial Um jff ' B^ Qrystal* Its Thermal 
Electric ProperMe^^ind its Trahspacsmoy, 

,vicl€^ , Rays— The C<mstoc4ion of ^ 
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for Balance Weights and in connection with the 
Interferometer—The Artistic Use of Quartz for the 
Carving of Vases and other Objects—Destruction 
of the Crystalline Structure by Fusion, and the 
Uses of Fused Silica in Fibres and Scientific 
Apparatus. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, May 8...B0YAL SOCIETY OF ABTS, John-street, 
Adelphi, W.C., 8 p.m. (Cantor Lecture.) Dr. A. 
E. H. Tutton, “ Bock Crystal: its Structure and 
Uses.” (Lecture II.) 

Boyal Institution, Albemarle-street, W., 5 p.m. 
’ General Monthly Meeting. 

Brewing, Institute of (Scottish Section), Caledonian 
Station Hotel, Edinburgh, S p.m. Mr. A. J. 
Heslop, “The Washing and Aeration of Barley.” 
Surveyors, 12, Great George-street, S.W., 8 p.m. 

Mr. J. J. Done, “ Development of Building Laud.” 
Geographical, Burlington-gardens, AV., 8.30 p.m. 
:Mr. J. A. J. De A’illiers, “Foundation and 
Development of British Guiana from Unpublished 
Documents.” 

A^ictoria Institute, 1, Adelphi-ten-aue House, AV.C., 

4.30 p.m. Professor F. F. Boget, “ A Life Contri¬ 

bution to the Harmony of Christianity, Philosophy 
and Science.” ' ' 

Colonial, Whitehall Booms, A?l'liitehall-plaee, S.W., 

8.30 p.m. Sir George Beid, “ The Past, Present, 
and Futm’e of Australia.” 


Tuesday, hlAY 9...BOyAL society of ABTS, John- 
stieet, Adelplii, W.O., 4.30 p.m. (Colonial Section.) 
Mr. F. Williams Taylor, “ Canada and Canadian 
Banking.” 

Illuminating Engineeiti, at the BCYal Society of 
Aets, John-street, Adelphi, W.C., 8 p.m. Annual 
Meeting. 

Asiatic, 22, Albemarle-street, A\"., 4 p.m. Anniversai 7 
Meeting. 

Boyal Institution, Albemarle-street, W., 3 p.m. 

. .. Mr. J. E. C. Bodley, “ The Institute of Fiance.” 

Zoological, Begent’s Park, K.W., 8.30 p.m. 1. Mr. 
B. I. Poeock, “ On the Palatability of Some British 
Insects.” (Experiments made in the Society’s 
Gardens with Arthropods (chiefly Insects) and 
Molluscs, and ]!7otes bn the Significance of Mimetic 
Besemblances.) 2. Professor Gilbert .C. Bourne, 
“ Contributions to the Morphology of the Group 
Heritoidea of Aspidobranch Gastropods. Part II. 
The HeEcinidse.” 3. Mr. J. J. Lister, “ On the 
Distribution in the Pacific of the Avian Family 
Megapodidm.” 


Wednesday, may 10...BOYAL society of ABTS, John- 
street, Adelphi, W.O., 8 p.m. Mr, Hal Williams, 
, “Beet-Sugar Factories.” 

Biblical Archasology, 37, Great Bussell-street, W.C., 
4 p.m. 


Geological, Burlington House, W., 8 p.m. 

Automobile Engineers, at the Institution of Mechani¬ 
cal Engineers, Storey’s-gate, S.W., 8 p.m. Mr. 
L. A. Legios, “ The Use of Pressed Steel in Auto- 
mobOe Ctonstiuctioa.” 

Bn^neers, JimSor Institution of, at the Institution 
of Eledtitel Engineers, Victoria-embacnkment, 
W.O., 7.30 Mr. F.f Hawkins, “Kotes cm 
IHunaiittfe^b^Gasaud 

VamMl Biid^-road, s:w., . 
W. Ai^awtoy, “ Feiriioroed 

I, A, 



Daubine and Eugbne V. Boy, “ Note on a Process 
■for the Desiccation of Air by Calcium Chloride.” 
2. Mr. J. E. stead, “On Welding up of Blowholes 
and Cavities in Steel Ingots.” 8. Messrs. E. F. 
Law, AV. H. Merrett, and W. Pollard Digby, “ On 
Some Studies on Welds.” 4. Dr. J. IST. Friend and 
Mr. J. H. Brown, “On the Action of Aqueous 
Solutions of Single and Mixed Electrolytes on 
Iron.” 5. Mr. Percy Longmuir, “ On the Corrosion 
of Steel.” 6. Mr. J. W. Cobb, » On the Belation 
of Impurities to the Corrosion of Iron.” 7, Mr. E. 

. Adamson, “ On Temperature Influences on Carbon 
and Iron.” 

Boyal, Burlington House, W., 4.80 p.m. 

Antiquaries, Burlington House, W., 8.30 p.m, 

Bomau Studies, Society for the Promotion of, Lec¬ 
ture Theatre, Burlington-gardens, W., 4.30 p.m. 
Inaugural address by the President, Professor F- 
Haverfield. 

Boyal Institution, Albemarle-street, W., 3 p.m. 
(Tyndall Lecture.) Professor R. W. Wood, 
“ The Optical Properties of Metallic Vapours.” 
(Lecture III.) 

Camera Club, 17, John-street, Adelphi, W.C., 

8.30 p.m. Professor H. E. Armstrong, “Leaf 
Studies.” 

Electrical, Engineers, Victoria-embankment, W.C., 
8 p.m. Mr. J. S. Heather, “The Driving of 
Winding Engines by Induction Motors.” 

Architects, Society of, 28, Bedford-square, W.C., 

8 p.m. Mr. A. Saxon Snell, “ Hospitals.” 

Friday, May 12...Iro» and Steel Institute, at the Institu¬ 
tion of Civil Engineers, Great Geoi’ge-street, S.W., 

10.30 a.m. Annual Meeting. 1. Mr. H. 0. H. 
Carpenter, “ On the Growth of Cast Irons after 

• Repeated Heatings. Parts II., HI. and IV.” 
2. Messrs. J. 0. Arnold and A. A. Bead, “ On the 
Chemical and Mechanical Relations of Iron, 
Chromium and Carl,»on.” 8. Messrs. A. McWiliiam 
and E. J. Barnes, “ On the Influence of 2 per cent, 
of Vanadium on Steels of varying Carbon Con¬ 
tent.” 4. Mr. W. H. Hatfield, “ On the Influence 
of Van^ium upon Cast troa.” B. Messrs. C. H. 
Bidsdale and N. D. BidsWIe, ** On Mechanicalttihg 
Analysis as an Aid to Accuracy and' Speed for 
Commercial Purposes,” 

Boyal Institution, Albemarle-street W,/ 9 p.m. 
Professor W. Stirling, “Biology and the Cinemato¬ 
graph*" 

Malacological, Burlington House, W., 8 p.m. 1. Dr. 
W. H. Dali, “Some Stemarks pn the Nomencla¬ 
ture of the Veneridm” 2. Mr. G. B. Sowerby, 
“ Description of a New Species of Cmus from 
South Africa.” 3. Bey, A- H. Cooke, “ A Modifi¬ 
cation in the Form of ^ell iSiphomria Mgesirce) 
apparently due toXocalt^.” ' 

Astronomical, Burlington Hopse, 5 p.m. 

African Society, Trbcadero Bestaurant, Shaftesbury- 
avenue, W., 8 p.m. Sir H. Hesketh feell, Recent 
Progress in ^prthern Nigetla.” 

Saturday, MAT“^/*.ketals, Institute of, at the Institution 
of M^micsd Engineers, €torey’s-gate, S.W., 
8.80 p^. Dr* T. Beilby, “The Hard and Soft 
StaWIftMftals.” . , , 

Boyal .. Jnstitmtion, Albemarle-#reet, W., B p,m, 
Profefspy ^wyn Image, “ Walter Pater : or, the 
Connpls#ir jEind Art.” 

MunfciiiidlM^^uuty Engineers (Midland District 
MeetiBg), Town Hall, Stratford-on-Avon, IX a.m. 

'1.- Mr^ Roden Dixon, “ Notes on ®tratford-upon- 

. ^ • -AvcmWork^^^^ 2. m H. .a Bell, 

u “ Gf^^al. Deisription, Sewage .ii^osaX - 

, B T^ts to Mupi<^pal Works, «tc. ,. ^ 
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NOTICES. 


NEXT WEEK. 

Monday, May 15th, 8 p.m. (Cantor Lecture.) 
Alfred E. H. Tutton, M.A., D.So., P.E.S., 
** Book Crystal'; its Structure and Uses.” 
(Lecture III.) 

Wednesday, May 17th, 8 p.m. (Ordinary 
Meeting.) Professor Baoul Pictet, ‘‘Les Basses 
Temperatures.” 


CANTOR LECTURE. 

On Monday Evening, May 8th, Dr. Alfred 
E'. H. Tutton, M.A., F.B.S,, delivered the 
second lecture of his course on “ Bock Crystal: 
its Structure |i.nd Uses.” 

The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 

Tuesday Afternoon, May 9th, His Grace the 
Duke of Argyll, K.T., G.C.M.G., G.O.V.O., 
in the chair. A paper on “ Canada and Canadian 
Banking ” was read by Mr. P, Williams Taylor, 
London Manager of the Bank of Montreal, 

The paper and discussion will be published 
in a subsequent number of the Journal. 


A Selection of Music will be performed by 
the Band of H.M. Royal Artillery, in the 
Central Hall, commencing at 9 o’clock, 

A Vocal and Instrumental Concert will be 
given in the Pish Gallery and a Miscellaneous 
Entertainment in the Shell Gallery, under the 
direction of Mr. Patrick Kirwan, commencing 
at 9.30 p.m. 

The following portions of the Museum will 
be open:— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; Adaptation of 
Colour to surrounding conditions; Protective 
Resemblance; etc. Also specimens illustrating* 
the Pood of Pishes, and the Life History of the 
Eel (East of staircase). 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pa^dlion, 
at the West end, an exhibition of the Land and 
Presh-water Vertebrate Animals of the British 
Isles. 

The Pish Gallery, containing the Great 
Basking Shark, the grotesque Deep-sea Pishes 
(case 44), the Tunny (case 38), the Tarpon and 
Angler-fish (case 27), and the Lemon-Sole 
(case 30), etc. 

, The Shell Gallery, including a life-size model 
of a Giant Squid (Newfoundland), and of a 
Giant Octopus (California). 

The Bast and West Corridors on the First 
Floor, containing the Okapi, African Antelopes, 


CONVERSAZIONE. 

The Society’s Conversazione will be held, by 
permission of the Trustees of the British 
;&iuseum, in the Galleries of the Natural 
HiAb^y Museum, South Kensington, on Tues¬ 
day ^y^ing^ May 30th, ffom to 12. ■ 

The Bk3fi,p|ibUj by Bn: ''^dAMBRON Lamb, 

C.B.y ;|5.M;#r>''Ohairmap, oth^ 

' be^s ^ th^ heW ict the 

I^H^^froni O'W Wp.m”! ^ ^ " ■' ■'. 

' .V''' , . 


and Giraffes, 

Light Refreshments will be supplied at 
Buffets in the Norish and South Corridors on 
the First Floor of the Museum, and at the end 
of the Bird Gallery, 

Visitors travelhn|r by the District Railway 
(or other xmdergrqtmi^ ^ways m co^4c^uA| 
theremlh)'^,wipd,W; allowed free.i^ 

*' .©bnipany’s , which .leads,; 

dpsect . the? 

./Vrf ‘ 
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Each member is entitled to a card for himself 
{which will not be transferable) and a card for 
a lady. (These cards will be issued shortly.) 
In addition to this, a limited number of 
Tickets will be sold to members of the Society, 
or to persons introduced by a member, at the 
price of 6s. each, if purchased before the day of 
the ConYersazione. On that day the price will 
be raised to 7s. 6^2. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretary at the Offices of the 
Society, John-street, Adelphi, W.C. In all 
cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must he 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
. members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping the 
sale of tickets or of raising the price, if it is 
found necessary, in order to restrict the number 
of visitors within reasonable limits. 

Further particulars as to the musical and 
other arrangements will he given in the Pro¬ 
grammes, which will be distributed on the 
evening. 


PROCEEDINGS OF THE SOCIETY* 


INDIAN SECTION. 

;A Meeting of the Indian Section was held on 
Thinrsd^, April 27th, 1911, Sir Arundel T. 
' A^aUNDEL, K.C.S.I., presiding. 

The Qhaiehan, in introducing the lecturer, said 
Sir Thbjpas Holland went to India in the year 1889 
5 . ^ a Fellow of Owens College, and joined the Geo- 

; logical Survey shortly afterwards. In 1903 he was 
^foinied by Lord Gurzon Director of that depart¬ 
ment, which post he held for six years, when he 
; completed twenty years’ service. Sir Thomas had 
' ' h^ Va^ns other official appointments in Inffia, 
^ 3^ work had met with the approbation of the 

who had conferred upon him a knight¬ 
ly; , hood. He had also been naade a Fellow of the 
^^4 Society and a Doctor of Science. He 

had, ^"moredW, 'teo^ved a unique’""compliment 
.-oommunity. of Gadcutta 
-^ked 'fdt ’,his 

ord^ ,that 

,ri^h(i of 



The paper read was— 

THE TREND OF MINERAL 
DEVELOPMENT IN INDIA. 

By Professor Sir Thomas H. Holland, 
K.C.I.E., D.Sc., F.R.S., 

Late Director, Geological Survey of India. 

Introduction. 

The purely descriptive aspect of mineral 
occurrences in India has been treated sufficiently 
for present requirements in a series of official 
publications issued during my term of office as 
Director of the Geological Survey.* In this 
paper, therefore, I propose to review only those 
facts that are essential for a fair discussion of 
the practical lessons to be derived from past 
developments. Being no longer tied by official 
reticence, I am free to initiate discussion on 
topics about which, like many other Indian 
questions, there is stiU much prejudice in this 
country, prejudice largely due to insufficient 
knowledge and imperfect appreciation of the 
serious changes which have recently occurred 
in the balance of economic, spcial and political 
forces. My object thus is frankly to provoke , 
discussion, but in the firm belief that the 
attitude of the Government to mineral questions 
is one which will safely bear honest critical 
examination. 

The average investor in this country still 
entertains a vague impression that*the India of 
to-day is the India of the nineties, when the 
Government rules for the grant of mineral 
licences and'leases were apparently likely, if not 
actually designed, to clean out the wheat of 
honest investment with the tares of speculation, 
and when violent vafriatiohs in exchange mede 
it impossible for the capitalist or mining 
venturer to be oertaiif iiKkt even the face-value 
,of his stock could be realised again in gold. 

Stability Exohaitge, 

Two reforms which were of the greatest 
importance in the development of Indian mineral 
industries took effect in 1^99. In May of that 
year a series of rules, prescribed by the Secre¬ 
tary of State during Lord '(^orge Hamilton’s 
administration, were gazetted by the Govern- 
^ment of -India for regulaHog the grant of 
prospecting licences and mining leases in British 

,» “Review of India during the 

years 1898 to ^wrmy of 

Vol. XSIXIL, XmpeM Ga;seMeif/'^ol. III., 1907, 

: Chapfe^ of the‘Mineral 

•; Mineral If Q# 
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India. In September of the same year, as tbe 
outcome of tbe Government policy of restricting 
.^tbe coinage of silver in tbe Indian mints, it 
became possible tp declare a gold standard of 
currency, with a fixed exchange at tbe rate of 
15 rupees to tbe soverei^i. Tbe new rules for 
granting mineral concessions removed most of 
tbe undesirable restrictions imposed by those 
that had been in force since 1894. The new 
stability of exchange made it possible for tbe 
English investor to be certain of tbe nominal 
value of bis capital outlay, and of tbe worth of 
bis dividends. Both reforms were, however, 
efieoted so quietly that for some years their 
reality was not fully appreciated, and even now 
tbe ordinary investor retains a vague impression 
that tbe policy of tbe Government of India is 
unsympathetic, if not inimical, to the interests of 
tbe mining venturer. Tbe changing attitude of 
public opinion, in India and at home, with regard 
to the financial policy of the Government, has 
been demonstrated by IVIr, Reginald Murray, in 
bis paper on “ Banking in India,” which was 
read before this Society on January 19tb last ;* 
the other subject now remains to be examined. 

Mining and Peospeoting Rules. 

One incident should be sufficient to illustrate 
the general ignorance and persistent prejudice 
recently prevailing with regard to tbe mineral 
policy of tbe Government of India. In 1904 
one of the Members of tbe Viceroy’s Council 
(who can be assumed to have known the general 
feeling of financial circles at home) recorded in 
tbe secretariat,. as a simple, unqualified and 
incontrovertible statement, that tbe Indian 


those who have grievances, real or fancied, make 
complaints, while tbe satisfied residue discreetly 
keep silent, it is evident that a certain amount 
of revision is now desirable, partly because of the 
way in which some of the rules, as at present 
worked, lend themselves to variety in their 
local interpretation, but mainly because of the" 
industrial and economic changes which have 
occurred in India during the past ten years* 
While in charge of the Geological Survey, 
I invited , owners of mineral concessions, 
prospectors and miners, freely to record their 
views regarding the policy indicated by the rules 
as well as regarding their local interpretation. 
As the outcome of correspondence and conver¬ 
sation with those who were thus reaUy aj^ected, 
I received abundant testimony regarding the 
generous nature of the rules as a whole, a certain 
number of specific complaints about the way 
in which they were applied by district officials, 
but only a few objections to the spirit of the 
rules themselves. It became increasingly evi¬ 
dent, as the inquiry developed, that complaints 
of a general kind occasionally heard were dUe 
largely to the supposed survival of the objection¬ 
able features which made the old rules so 
obstructive. The returns of mineral concessions 
taken in Government lands year by year offer 
a partial demonstration of the beneficial effects 
of the revised policy of 1899. These returns are 
summarised in the accompanying table;— 

TABLE I. 

SUMMAEY OP THE MlNBRAIi CONCESSIONS GRANTED 

IN Government Lands during, the Years 

1899-1909. 


rules for the grant of mineral licences and leases 
were generally recognised to be obstructive and 
calculated to prevent mineral development, and 
he accordingly called for an examination of the 
laws in force in the colonies. As the outcome 
of this demand, the most recent laws controlling 
mining enterprise in the colonies were gathered 
together, and compared with the rules now in 
force in India. It then became evident that 
the Indian rules framed by Lord George 
Hamilton were based largely on colonial legisla¬ 
tion, but with limitations made evidently and 
purposely liberal, not only in regard to areas 
of concessions, but sblso in regard to rents,' 
royalties, shapes of blocks and periods of tenure. 

Nevertheless, complaints appeared from tame 
to time, either regarding the nature of tke rules, 
or the way in which tl^y wto admimstc^, 
by district officials, Althou^, qaturally,; 

^'February p, 


Yeai*. 

Mining and 
Prospecting 
Licences. 

Exploring 

Licences. 

Total. 

1899 

47 

' 

13 

SO 

1900 

61 

' 11 

72 

1901 

89 

15 

104: 

1902 

89 

16 

105 . 

1903 

84 

16 

100 

1904 

126' 

26 

151 

1905 

■ . 145 

44 

ISB 

1906 

211 

* 4:1 

> m2 

, im ' 

. 6^ . 

61 



■ 'S79 ■ 

- 237 , 
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These figures only partially reflect the activity 
of prospectors in India, for we have no complete 
returns regarding concessions granted in Native 
States and by the numerous zemindars, who 
own mineral as well as surface rights. Owing to 
a reason which will bo obvious to any student of 
T udiarv history. Government lands are not those 
which are most conspicuously mineral-bearing; 
for the control of the old East India Company ex¬ 
tended-let us charitably assume, by accident— 
over the areas most conspicuously rich in agricul¬ 
tural products, the value of the wealth below 
the surface being so completely overlooked by 
the Company officers that the minerals in 
Bengal, for instance, were ceded with the surface 
rights simply by a careless wording of the 
Permanent Settlement in the areas now known 



1899 X90X 1903 X905 1907 1909 

E!iG. 1. 

NuMBBBS OF HiKBEAD CosrCESSIOHS Gbauted in 
Govbbnment Lands only, 1899-1909. 

^ to be so remarkably rich in coal. The annual 
fi^ms for the grant of mineral concessions, 
bowevi^, show that the mineral policy of the 
‘ .Qove^nment, whatever may be its shortcomings, 
M eapabb of an immediate response to the 
> ^^wty of prospeo;tors; for the rapid increase 
; the numb^ of concessions granted between 
1906 and 1908 is mainly due to Kcenoes and 
; ^ses takeii up to meet the temporary boom ” 

;., iGt "bfe, 

r ^ 1908 the .Government of India appointed 

tn including representatives of 

SiV, community, to consider the 

ithe for the graht'of 
and, as a oonsequencjs of the 
. oeHain nuihber of, 


been,proposed,, JSonie 
will' mWwyi-fdunded 
but,; ofi'^the' 


community tend as much towards increased 
restriction as towards generosity of concession 
for restrictions and safeguards are necessary, 
not only in the interests of the country as a 
whole, but for the protection of the real investor 
as" opposed to the mere speculator. Increased 
stringency is required in defining boundaries of 
concessions applied for, to prevent unscrupulous 
pirates from ‘‘jumping” the claims of real 
prospectors, while regulations are required to 
enforce vigorous and continuous work in a 
workmanlike manner, to deal with those who 
do not blush to ask for concessions larger than 
they ever hope to work themselves. While 
the proposed new rules will probably favour the 
honest investor, they will be regarded as objec¬ 
tionable by the professional company promoter, 
who is sometimes more hopeful of exploiting 
metalliferous pockets through the Stock Ex¬ 
change than those provided by Nature .on land 
granted by Government for mining operations. 
Above all, it is hoped that the new rules will 
meet the numerous and often well-founded com¬ 
plaints against delays in dealing with applications 
for licences and leases. Purely administrative 
measures during the past few years have greatly 
reduced such delays, but they were in part due 
to a too literal interpretation by district officials 
of the rules themselves. 

In addition to a number of minor changes, it 
is proposed to simplify the old system of requiring 
a Government certificate of approval with each 
application for a licence or lease. The working 
of the old rules In this respect v^as the most 
fruitful of aH sources of delay in dealing with 
appKcations. It is proposed also to abolish. 
Gov^mment conti’ol over the transfer of licences 
and leases, and a concession holder, therefore, 
under the new rule, may, when forming a 
company to work his oonc^ion, proceed with 
absolute certainty of being able to transfer 
his rights. The old rules for the grant of 
exploring licences will probably be abolished, 
as anyone in India is at liberty to search the 
surface of unoccupied and unreserved Govern¬ 
ment lands without a licence of any sort.. 
The proposed rules, having been issued all 
’ local governments, to the' ' 

merce, ,and to the mining associations, for 
oritksism, have, in the main, met with general 
approval. The criticisms received are now 
un^r Oma^d^tion before submission of ^ the 
draft ihalea'k^ihelSebret^ State for sanction. 

conspicuous and serious defect, 

. provision is 
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granting a claim on water-rights in areas 
leased for mineral working. To the miner, who 
knows that an abundant water-supply is neces¬ 
sary for most forms of mineral-dressing, this 
will be regarded as a serious drawback. It should 
be remembered, however, that in a country 
like India, where Native States and zemindaris 
are so dovetailed with one another and with 
British territory, it is impossible in general rules 
applicable to the whole Empire to guarantee 
water-rights in streams which cross various 
territories. Clauses granting, so far as is possible, 
claims on water are included in most leases, 
while in some cases it might be possible in future 
to frame special rules for certain provinces ; 
but wherever the population is thick and other 
industries, from the nature of the country, 
predominate, only certain of the minerals less 
dependent on- a large water-supply can be 
guaranteed by the Government this important 
advantage. 

Progress in Mineral Production. 

I propose now to give a' general sketch of the 
progress recently made in mineral development, 
and then to‘make special reference to the 
most conspicuous among the products worked, 
but obviously nothing more than a brief outline 
is possible in a single paper. The accompany¬ 
ing diagram and table show the gradual increase 



Fig. 2. 


Total Annual Values op the Sixteen Principal 
, Minerals Raised, 1899-1909. 

in the annual value of those materials for which 
reliable and regular ■ returns are obtainable. 
There ar^ many minerals for which only partial 
and vllrying returns are obtainable^; the taMe 
tluR dbe^ nl^t repres^t the real totals, bat, as 


at the rate of just 100 per cent, for the period of 
eleven years, (Table IL) 


TABLE II. 

Total Values op the Principal Minerals 
Raised during the Years 1899-1909. 


Year. 

Total Value. 

1899 

£3,734,420 

1900 

£4,333,025 

1901 

£4,492,416 

1902 

£4,513,283 

1903 

£5,047,201 

1904 

£5,364,016 

1905 

£6,721,774 

1906 

£6,751,347 

1907 

£7,863,656 

1908 

£7,880,832 

1909 

£7,499,228 


The values which contribute to the totals 
in Table II. are, in most cases, only pit-moufh 
prices, and are thus less than the actual market 
values. This feature brings out the most 
prominent and most serious defect in the nature 
of the Indian mineral industries. Minerals 
like manganese ore, mica, jadeite, chromite, and 
saltpetre, are raised almost entirely for export, 
and thus contribute to the industrial develop¬ 
ment of other countries which give, by way of 
compensation, to India only a fraction of the 
market value of the minerals, the freight charges 
to the areas of consumption being often g^ter 
than the pit-mouth values. The manganese-ore 
deposits are the most conspicuous among those 
which are being depleted without corresponding 
compensation to the country. Since the com¬ 
mencement of manganese-mining in India in 
1892, the production has amounted to just 
4i million tom of high-grade ore, the whole of 
the mineral being sent ont of the country. 
Taking into oensidtotion the variations in price 
during the whole period, this product would be 
worth about 5| miliohs sterling at Indian ports, 
and nearly B ^rnilMohs , in the Ikiropeah market. 


AgainsJ this'lofS'th® Govemment andt Native, 
ii includes" the same minerals "throughout ,^the '.■States l^tweeU'Tifeia have received; in - 
■whole,t^pedod, it 'fairly 'te^^nts the'„ral0 '.Sf' *' £^,900, while-a 

' ’recen^" .morease'''&" total has;been spepi 
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The Peincipal Minerals. 

In selecting special minerals for consider¬ 
ation, I mil coniine myself to a few prominent 
examples in each of the two great classes— 
those that have been rapidly developed, and 
those that have been neglected altogether. 
The lessons obtained in both cases are comple- 
mentary- 

Of the minerals for which we have regular 
and fairly accurate returns, the order of annual 
value is:—Coal, gold, petroleum, manganese ore, 
salt, saltpetre, mica, jadestone, ruby, iron ore, 
graphite, tin ore, chromite, diamonds, magnesite 
and amber. Unfortunately, we have no statistics 
by which to measure the production and con¬ 
sumption of building materials, although an 
annual estimate of these would give even a more 
faithful curve of industrial progress than the 


census of the population. In ordinary and 
ornamental buitong stone India, and especially 
Peninsular India, is remarkably well endowed. 
It is to the abundance and excellence of orna¬ 
mental building stone as much as to the genius 
of the peoj>le that every ruling dynasty before 
the advent of the Siitish owed its fame for 
architectural monuments. Until Lord Curzon 
" scattered some of artistic taste, British 
oMcial building in India were constructed 
: mainly of bricl^pd in a style that has yet to 
. r^ve a name S|||e literature of arohiteoture. 

0 | Ihe xema^ mineral prodttots,; coal, 
petroleum, salt,|^| ore ; wo the most 
important, beoai^|hey are consumed in the 
country and thus *^&ibute to progress in pth^ 
difectious beside ;numng», I propose »to 


consider thoso four minciralH in i,h.o first instance, - 
and then to distniss the most imp(»rtant among 
those raised for (export, 

ihxu 

The production of coal has risen during the 
past twenty-five years from I J millions to just 
12 million tons a year. Each year, except the 
last, has shown an increase on its predecessor, 
while in 1906 and 1907 there was a sudden rise 
in production. As usual with all forms of 
industrial and iinancial infiamnmtion, known 
familiarly as ‘‘ hooiuH,” this excess was followed 
by a setback, and in 1009, for the first time, the 
upward trend of the curve became interrupted. 
The production for 1900, however, exceeded 
that for 1907, and probably represents a figure 
closely approaching a point lying on the curve 
of healthy develoj)mont. From this point we 
may expect the rise to continue 
with the general expansion of ooal- 
consiirning industrios, the workers 
as well as the share manipulators 
liaving received a lesson which 
will be appreciated for the few 
years over which the 
memory usually lasts. 

llie only coal of value in Penin¬ 
sular India ocemrs in iho low'er 
division of ilio great system of 
freshwater deposits known as the 
(loiulwana system. Thesu Lower 
Oondwana bet Is arc divided into 
two series—Talohir and Datnuda 
The Talohir, or basemont, series 
of the Qondwanas contain no 
workable coal. I’hc coal-bearing ^ 
Damuda series is divided, in the 
eastern coal-fields, into three 
stages as follows :— 

1 . Barakar stage. 

2. Ironstone shales. 

3. Raniganj stage, 

The middle stage has been worked in the 
Eaniganj Md the Bengal Iron and Steel 
Company, who hare now nearly used up in their 
blast furnaces at Barakar the visible supply 
of oky-irdnBtone, The other two stages are the . 
chief souws of coal, the older, or Barakar stage?' ^ 
being- iho mbr© impe^rtant in the Giridih ahd 
Jherria while both have been iMY'-'' 

worked:%4hit;Ilanigan} field. ■ ■' 

4bO’Ui;>^,hes't coal in the peninsula is ’| 
ohtain^;j||^ 'lie lowest 'seain woafked'by^ 

East, Company. U 
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of about 8,000 units. According to an estimate developed. In these areas the percentage of 
made by Dr. W. Seise in 1894,* the Giridih field moisture is generally as high as 12, with about 
then contained 82| million tons of available the same percentage of ash, and thus nearly a 
ooal, and of this nearly 12 million tons have since quarter of the coal reduces instead of increases 
been produced, leaving little over 70 million its calorific value. The calorific value of coals of 
tons as roughly the amount still obtainable. this class from the Central Provinces will gene* 
Numerous assays have been made of the rally range around 6,000 uuits, as against 7,500 
samples taken from the seams being worked in for Bengal coals from the Barakar stage, and 
the Jherria and Raniganj fields. Probably the about 6,900 for the Baniganj stage. No expla- 
Tesults which most fairly represent the nature nation has been offered for this extraordinary 
-of the coals being marketed are those obtained percentage of moisture in the coals south of the 
by Major F. C. Hughes, of the Calcutta Satpura Range; no indication, therefore, can 
Mint.-f These figures confirm previous results| be given as to the prospects of the ooal improving 
in indicating that the coal in the lowermost in this respect at greater depths. 

Barakars differs from that in the Raniganj stage The coal being worked in the Mohpani field 
in containing less moisture and less volatile at the northern foot of the Satpura Range in the 
hydrocarbons, with a proportionately higher Central Provinces conforms more nearly to the 
percentage of fixed carbon. There is a similar Raniganj type of the Bengal coal-fields in having 
difference, less in degree, between the lower and only from about 2 to 5 per cent, of moisture; 
upper seams in the Raniganj stage. The following and, in spite of the slightly higher percentage of 
table shows the average results which I have ash, the Mohpani coals show on an average a 
worked out from the figures published by slightly higher calorific value than is obtained 
Major Hughes ;— for the seams exposed to the south of the Satpura 




Asli 

Volatile 


Calorijac Value. 


1 


Matter. 

JD l&tSU UUIJi* 

Calculated. 

Determined. 

i 

Baniganj (24 samples) . 

4-60 

9*73 

32*03 

53-74 

6864 

6828 

Barakar (31 samples),' , 

1*22 

11-04 

23-76 

63-98 

7536 

7331 


Li thirty-one samples of Barakar coals the 
volatile hydrocarbons amounted on an average 
to 27 per cent. 6f the total combustible con¬ 
stituents/while in twenty-four samples of coals 
from the Raniganj stage this percentage is found 
to he aboxtt 37. 

In the Central Provinces, ooal, of the same age 
as that worked in Bengal, contains an extra¬ 
ordinary amount of moisture, which seriously 
depreciates its calorific value. .A very high 


Range. Most of the coals in these fields are 
either non-coking, or, at best, produce a poor, 
friable coal. They, however, find a ready 
market for steam purposes among the cotton 
presses and factories of the Central and United 
Provinces, 

It is certain that the Pench Valley field 
especially will develop at a much more rapid 
rate when the field is crossed by a broad-gauge 
rail connection between Nagpur and Itarsi. 


percentage of moisture was shown by all the At present the only railway outlet for the field 

coals frbm the old colliery at Warora, which is by a narrow-gauge line, which reaches the 

was abandoned, in 1906 j in the new field now two great broad-gauge systems—^the Bengal 

being opened up at Bellatpur ’in the Chanda Nagpur on the south and the Great Indian 

district, and in the Pench Valley field of the Peninsular on Ihe north—^by the longest route 


’ OMund^ra distriot, whi^ is being rapidly possible. To transport coal , from Chhindwara 
' , — ^ —T Nagpur, by rail necessitates a ■ 

ySem-dSf x^vn;, 86, jounioy bf inSes on a narrow and 

•t Kne,mToIy^g;; 

coal in thO, middlf' 
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the northern system of broad-gauge railway 
involves 180 miles of narrow-gauge, with a 
rehandling of the coal at Jubbulpore. A through 
broad-gauge line from l^agpur to Itarsi would 
bring the field within about seventy miles either 
of the great consuming centre of Nagpur, or of 
the main junction for the still larger markets in 
the north-west, and the change of gauge would 
thus be avoided. As this route will tap also a 
rich cotton-producing country, as well as the 
principal manganese mines, and will connect 
the capital of the Province with the great trade 
route of the north-west, the delay in its con¬ 
struction indicates a policy in railway develop¬ 
ment that cannot at any rate be regarded as 
over-enterprising. 

By far the largest fraction of Indian coal is 
obtained from these Gondwana fields in the 
peninsula, the percentage contribution to the 
total output having risen gradually during the 
past ten years from about 93 to a little under 
97 per cent. Most of the increase is due to 
activity in the two fields nearest Calcutta, 
Baniganj and Jherria. The Baniganj field up to 
fifteen years ago was the premier field; but, as 
soon as railway extensions were pushed into the 
Jherria field, the latte became rapidly opened 
up, its production having increased by over 
six times during the past ten years, and now 
amounting to about half the Indian total, 
^ while Baniganj contributes just one-third of the 
total. The remarkable development of Jherria 
immediately after the introduction of the rail¬ 
ways offers a good illustration of the direct 
relationship between railway enterprise and 
industry. 

In extra-peninsular areas, that is, in Balu¬ 
chistan, the^ Punjab, Assam and Burma, the 
j coal raised is almost entirely of Tertiary age. 
These coals, on the whole, differ from the 
Gondwana coals in containing a larger proportion 
: cff volatile hydrocarbons, though they vary 
> greatly in composition and in thickness of seam. 

The deposits most largely worked are those of 
: north-east i^am, where the coal occurs in seams 


of great thickness, with a remarkably low 
Itereentage of ash and a high calorific value. 
‘ octoi^ and quality of these coals have 
" by Professor W. B. Dunsts^n 

In read before this Society in 1902.* 

^ptey of the coal obtainable from 
Assam' is ^own by the following 
fa. ni(n?e recently obtained by 
from tim collieries being 

Aks, voL u, pp. 



worked near Margherita by the Assam Railway 
and Trading Company:— 



Upper Ledo.* 

Tikalv.t 

Moisture. 

1-80 

2*09 

Volatile Hydrocarbons . 

40-16 

37-25 

Fixed Carbon .... 

65*59 

58-99 

Ash. 

2-46 

1-67 

Total. 

lOC-OO 

.100-00 

t 


The development of the thick seams .of high 
quality in this field is limited by the market, 
which locally includes the comparatively small 
wants of the tea-gardens, railways, and the 
steamers on the Brahmaputra. Expense of 
transport cuts off the large market of Calcutta, 
and though the coal itself, which is friable and 
liable to spontaneous combustion, is not easily 
carried for long distances, the perfect coke which 
it yields would be valuable with lower freights. 
The annual production of this field remains 
steadily at about 280,000 tons, while the total 
annual output of all the Tertiary fields in Extra- 
Peninsular India is only about 400,000 tons. 

COLLIEBY LaBOTJK. 

Beside the mere financial and commercial 
results obtained, it is important to criticise the 
mining industry in its bearing on the well-being 
of the 120,000 persons employed at the collieries, 
as well as the larger number of their dependents. 

During the past ten years the average number 
of deaths from colliery accidents in India has 
been 95 per annum, or at the rate of only 
0*93 per thousand persons employed at .tho 
collieries. This figure compares favourably with 
the corresponding results for coal-mining in other 
countries. For the whole of the British Empire 
the death-rate from accidents at coal-mines 
ranges around 1*4 per thousand persons em¬ 
ployed; while in the United Kingdom alone, 
where the labour statistics are sufi6,ciently large 
to control the average for the whole Empire, 
the death-rate from colliery accidents has 
remained steadily, for the last few years, near 
1 *3 per thousand, a rate which has been exceeded 
during one year only in India, namely in 1908, 
when a serious accident in the ooUiery owned by 

* Average o! three saropXes representing? ah aggregate 
thickness of fori^^nhie feet. jr 

t Average of five ^mples representing au aggregate , 

ness’of forty-seven feet.' ' , 
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TABLE IIL 

Laboue Statistics at Indian Oolliebies. 


year. 

Number employed 
daily. 

Tons, of Coal raised 
per person. 

Deaths from 
Colliery Accidents. 

Deaths per 1,000 
Persons Employed. 

1900 

89,248 

69 

62 

0*69 

1901 

95,318 

70 

70 

0-73 

1902 

98,312 

75 

76 

0*77 

1903 

88,530 

84 

97 

1*10 

1904 

■ 92,740 

.89 

67 

0*72 

1905 

89,995 

93 

72 

0*80 

1906 

99,138 

99 

99 

0*99 

1907. 

112,802 

99 

101 

0*89 

1908 

129,173 

99 

178 

1*37 

1909 

119,546 

99 

128 

1*07 

Average 

101,450 

89 

95 

0'93 


one of the State railways at Khost in Baluchistan 
had a disturbing effect on the average. 

The Indian figures compare still more favour¬ 
ably with statistics for foreign countries. In 1907 
the average for aU non-British coal-mining coun¬ 
tries was 2*97 deaths per thousand persons 
employed, and in 19(^ the corresponding figure 
was 2*34. The principal contributor to the 
higher death-rate in foreign countries is always 
the United States, where nearly 3,000 coUiers 
are kiUed every year, with a death-rate always 
over three per thousand persons employed. 

The remarkable safety of Indian mines almost 
removes the occupation of the collier from the 
class of “ dangerous ” occupations, the death- 
rate from. accidents being lower than that at 
any class of mines, or even at quarries, in this 
country. l?o a large extent the satisfactory 
figures are due to certain natural advantages in 
the principal coal-fields of Bengal, where the 
majority of the workers are employed. In these 
fields there is such a general freedom from gas 
that only in a few mines are safety-lamps con¬ 
sidered to be necessary, while the coal-bearing 
strata are so little disturbed by earth-movements 
that a jnatural roof can! be relied on without 
timber, in most galleries, even in those of. mtibh 
wider j^an than the gaEeries cqmmonly worked 
England. !fhe 'o6mpai?atltely 

sWloW, hb eh¥ft'4ljpr^ more than 

900'feet" in ' conseqhfe%i^* th^q.fe'4 

‘ ^. 1 ' ^ '0Yhi:lp;^tor' ■ 

A*’:/r ' . ' ' '; !■ ''’'i'” V' 


less danger from the ‘‘creep” due to earth 
pressures. 

1 think also that every coal-mine manager in 
India, who has had his training in the United 
Kingdom, will admit that the satisfactory state 
of affairs in Bengal is partly due to the careful 
habits of the coUier himself, who, in s^nte of 
his ignorance of the principles which govern 
safe, mining operations, retains so far a sense of 
discipline that has now been all hut destroyed 
by our education authorities in this country. 
Kevertheless, there are indications that in India 
also the increased complexity of operations, 
which naturally follows the deepening of the 
mines and general extension of the workings, is 
adding to the dangers to which the coUier is 
exposed. The annual rates for the last ten 
years range between 0*69 and 1*37 deaths 
per thousand persons employed ; the lowest 
rate being in 1900 and the highest in 1908, 
while during the last five years the death- 
rate has averaged a Kttle over 1 *0 per thous^mfi 
employed. It is possible that the higher rate 
during the past few years is a purely fortuitous 
agreement with our expectations from a know¬ 
ledge of the grad-ualiy-increasing difficulties of;, 
milling, for witii. so smaU a seriousjiccidm^^. ■ 

like that which occurr^ at the Kho ^} 

^uhe, I9(^, lE^ei a notable mark nn ^e ? 

M £hey!^.' 

.those 
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liaste in raising coal to meet the boom ” of 
1907 cannot point to the statistics as a certain 
fulfilment of their expectations. One must admit, 
lioweTer, that although haste in mining may not 
reveal itself at once in the labour statistics, for 
many years follo^ving the effects may result in 
loss of both men and material. 

The statistics for mines under the control of 
the Government inspectors, who administer the 
Indian Mines Act of 1901, compare favourably 
with those in the Native States. During the past 
five years the death-rate from colliery accidents 
in Native States has averaged 1 *4 per thousand 
persons employed, against an average of 1 *0 
during the same period for mines in British India. 
Before drawing any inference from these figures 
it is necessary to remember that the largest 
employer of labour among collieries in the Native 
States, namely, the Hyderabad (Deccan) Com¬ 
pany, works its collieries in an area geologically 
more disturbed than the Bengal coal-fields, while 
the work in the Bikanir State of Rajputana, 
although on a scale too small to disturb the 
averages, is also carried on under unfavourable 
natural conditions. The average death-rate for 
the Singareni oolleries in Hyderabad has been 
1 *56 per thousand for the past five years, a com¬ 
paratively high figure, which is partly counter-* 
balanced by the remarkably low rate of only 
0 *35 per thousand at the Umaria collieries in the 
Gwalior State of Central India. The unfavour¬ 
able figures for Native States are thus due mainly 
to the returns from Hyderabad, where, as I have 
already explained, mining conditions are less 
simple than in Bengal. 

A much more serious problem than that of 
ordinary mining accidents is due to the changes 
in population around the opal-fields, where the 
workers and their families, mostly derived from 
aboriginal tribes ^customed to the free life of the 
sparsely-populated jungle^ are being crowded 
together, with an environment to which they are 
accommodating themselves by considerable loss 
of life. The simplicity of the lives and habits of 
these peoples, like that which I have already 
refen'ed to as the nature of our mineral industries 
generally, lends itself to manifest dangers, and 
the growth of the coal-mining industry has been 
so rapid in the two principal fields that the 
colliery owners have been unable to make 
sufficient provision tp pi?event dangers, which 
they now realise as financially serious. The 
questions of sanitation and water-supply have 
been forced recently on the colliery owners by 
serious cholera pp^eraios, and a concerted move 
for reform is actively organised, 


mainly through the public-spirited action of Mr. 
R. P. Ashton, of Messrs. Kilburn & Co., whoso 
presidential address to the Mining and Geological 
Institute at Calcutta in January lasfc deals very 
sympathetically with this serious problem. The 
recent halt in the rapid progress of Indian coal¬ 
mining has given the owner time to review his 
methods of work, and the result will be increased 
economy in handling his possessions of saleable 
mineral, as well as more thought for the health 
and happiness of his miners. Everyone, how¬ 
ever, who has had experience of both countries, 
wiU admit that the average Indian collier is a 
far happier individual than his caste-follow in 
England. 

Coal Consumption. 

The coal-consuming industries may bo con¬ 
sidered in two divisions, namely, the railways 
in one, and all other forms of coal-consumers 
in the other. Up to about ten years ago a 
serious fraction of the coal consumed on Indian 
railways was imported; from that time onwards 
foreign coal has generally varied between 
only 1 and 2 per cent, of the total supplies. 
The ratio, therefore, between the consumption 
by railways and the consumption by various 
industries in India forms roughly an index to 
the industrial expansion generally. During the 
past ten years, although the production of coal 
has been doubled, there has been a very steady 
and constant relationship between these two 
forms of consumption. 

From Table IV. it will be seen that the railways 
have taken very nearly 30 per cent, of the total 
Indian output, and that the variation has been 
confined within the very narrow limits of 28*2 
to 31-7 per cent. The remarkable constancy 
in this proportion, in spite of the great change 
in the total, at first sight seems to he inexplicable; 
but, so far as I can see, there is one simple lesson 
to be learnt ffom this interesting result, namely, 
that the industrial expansion of India is 
directly dependent on, and limited by, the 
railway expansion. The first conclusion 
drawn from these facts shows that the Govern¬ 
ment policy with regard to railways has, at 
any rate, followed safe lines; whether the 
policy has been, on the whole, unnecessarily 
conservative is another question. There is an 
interesting record of correspondence in the 
Geological Survey Office at Calcutta, between 
one of my predecessors and the Government of 
India in the late 'fifties. The Director of the 
Geological Survey urged on Government tils 
extension of the East Indian Railway to 
northern parts of the Raniganj ooal-fi^ 
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TABLE IV. 

Goal Consumed on the Indian Railways. 


Imt. 

Indian Coal. 


Foreign Coal. 


Quantity. 

Per Cent of 
Total. 

Per Cent, of 
Indian Output- 

Quantity. 

Per Cent, of 
Total. 

Total 

Consumption. 

im 

Tons. 

1,855,610 

97-2 

1 

50*5 

Tons. 

54,839 

2*8 

Tons. 

1,909,949 

1901 

1,956,601 

99*3 

29*5 

13,248 

0*7 

1,969,849 . 

1<)02 

2,091,992 

99-0 

29*2 

21,469 ’ 

1*0 

* 2,113,461 

1903 ■ 

2,203,889 

99*2 

29-6 

17,696 

0*8 

j 2,221,585 

1904 

2,447,341 

99*3 

29-8 

17,432 

0*7 

2,464,773 

. 190f 

2,668,424 

99*3 

Sl'7 

18,235 

0*7 

2,686,659 

1906 

2,878,281 

98'7 

■ 

37,280 

1*3 

2,915,561 

1907 

3,343,219 

98*4 

29-9 

54,861 

1*6 

3,398,030 

1908 

3,604,094 

97*9 

29*2 ' 

79,633 

2*1 

3,683,727 

1909 

3,689,093 

98*0 

8V0 

76,221 

2*0 

8,765,314 

AvciBge 

2,673,854 

98*63 

29^76 

39,041 

1*37 

2,712,896 


in hds {k,ttempt to produce an impression on 
Govern roent, Ms enthusiasm led him to believe 
that it would pay in the long run to push the 
railway north-westwards even as far as Benares! 
At thoifc 'time the East Indian Railway extended 
for L20 miles from Howrah to Raniganj, while 
the Gi«sit Indian Peninsular Railway joined 
Bom-bay to Thana, a distance of 21 miles, both 
these short lines being regarded as experimental 
innowa.t-ions, jpreparing the way for the greater 
policy outlined by the far-seeing statesmanship 
of Lord T^alhousie, to whose minute, written in 
1853» ean trace the policy of constructing the 
great; tamk lines to connect the Presidency 
capitals. It is, perhaps, easy for anyone with 
speoiffl.1 ;fbnd local knowledge to point to 
instamca^ in which the Government policy has 
been tmuifcoessarily cautious; so far as the coal 
trade go^s, one can say with fair safety that, 
at any there is no indication of Government 
having Bitfed on the side of reckless enterprise; 
for, as Have pointed out, the percentage of 
coad ccn-S nmed on the railways as an index of 
mdujiiJiial expansion has ^remained perfectly 


The yearly ^ ^ tihe %:ur8S for 

imporfes Cjf foreign, coal, and exports of In^iswa 
coaJ, Hmlted tn. have^ any ^feai 


which is noteworthy, for it coincides with the 
general utilisation of Indian coal on the railways 
since ten years ago. Up to the financial year 
1899-1900 the imports of foreign coal exceeded 




Annual Imports of FoBstON, and Exports of 
Indian, Goal fob’ Fifteen Years. 

the exports of Indian coal; in the following 
year the relationsh% was reversed, and since 
then the imports have been generally limited to 
small quantities to meet local and temporary 
variations in the demand for special coals, wMe 
the expOTts have on an average been over half 
a million tons per annum, with a sligjit tendency 
tbv^rds incr^e during the last few years., 
avBdlable for^nf nwkets for Indian co^' 
c sm^, fo^^ the 

.- Indianp^JN^^ TOt]hia, 
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striking distance of the country, is due mainly 
to locomotive wants, 

Petroleum. 

The development of petroleum, like that of 
coal, has given results that ought to satisfy the 
most exacting political economist. Practically 
the whole of the crude material is converted on 
the spot into refined products, and thus, whether 
consumed in the country or exported, is turned 
to full account. The growth of the petroleum 
industry forms one of the most interesting 
chapters in the development of Indian minerals. 

The belt of Tertiary rocks forming a great 
arc stretching from the north-w’est corner of 
the Himalaya, through Baluchistan and Persia, 
to the famous fields of south-east Russia, show 
signs of oil at various places. A series of folds 
approximately similar in age stretches away in 
arc'like fashion from the eastern end of the 
Himalayan belt, with a general southerly trend 
through Assam and Burma, to the oil-bearing 
Tertiary rocks of Sumatra, Java, and Borneo. 

In spite of the numerous “ shows ” of oil in 
Baluchistan and the Punjab, no serious or 
continuous exploitation has been so far accom¬ 
plished in this part of the Indo-Iranian oil¬ 
bearing arc. In the Assam and Burma section 
of the eastern arc oil haS been developed within 
a small area in the north-east corner of Assam, 
where the annual output has ranged around 
Ihree million gallons for some years, and in 
, Upper Burma, where the development has been 
. hmited practically to three fields, known as 
the Yenangyat field in the Pakokku district, the 
Singu field further south in the Myingan district, 
and the Yenangyaung field along the same line 
fcdds in the Magwe district. Of these three, 

; i Yenangyaung field, which has been exploited 
o ihany generalioBS by native well-diggers, has 
been, and still is, the most productive, 

;'" ' The development of the Yenangyat field began 

; Ion a serious scale no further back than 1891, 
.fepough the enterprise of the Burma Oil 
iCfcnuptny, The output rose slowly till 1894, and 
^ Miereafter more, ^^idly until it reached a maxi- 
haum of 22J mil&n geSons in 1903. Prom that 
‘ it steadily declined to an output of a 
lin 1909. 

spxen^ into prominence in 
an of over nfillioh 

kSilfifefr, year, with' a stil more 
i'ihl904, and siib^'then 
190 ^:' ^e out- 
t^4l ^mUtidn gallons 
r%iiiohs,''in'T'909. 



is not, however, a reliable indication of failing 
resources; for the companies concerned have, 
by force of competition, devoted their main 
energies to the small but exceedingly rich area 
originally reserved by Government for the 
benefit of the native well-diggers in Yenang- 
yaung. 

This small section of the Yenangyaung field, 
known as the Twiugon Reserve, has yielded the 
principal fraction of the field’s output, which 
has risen during the past twenty years from 
under 10 to over 187 miUion gallons of crude oil. 
The operations in this field from an economic 
point of view are of such au interesting kind that 
they merit more detailed consideration. 

For many years before the annexation of 
Upper Burma in 1885 the sole right to dig for oil 
in the Yenangyaung field was vested in twenty- 
four persons known as twimayos^ this right, or 
as it was called, the ayo, being hereditary. Each 
twimayo, however, had the power to sell his ayo 
with the consent ^of the other twenty-three 
members of the guild. He or she—for the ayo 
sometimes descended through the female line— 
had the power to allot sites for oil-digging, each 
site extending to a distance of about 60 feet 
from the edge of the well in all directions. The 
iwimayos as well as the twinms, or native well- 
diggers to whom sites had been allotted or sold, 
were obliged to sell all oil extracted at a fixed 
price, well below its market value, to the King’s 
contractor. On taking over Upper Burma the 
Government of India recognised the hereditary 
rights of the twinmyos^ and they permitted the 
twinms to sell their oil in the open market, as 
well as to alienate their digging rights to whom 
they pleased, the Government taking a fixed 
royalty- equivalent to eigbtpence for every 
forty gallons of crude oil extracted. In place of 
the old ill-defined practice of granting further 
well-sites to the twinzayos, the Government 
demarcated two reserves in what was apparently 
the rich parts of the field, and within these 
reserves each tmntayo was granted annually a 
regular number of well-sites. According to the 
“ Executive Instructions ” sanctioned in 1893, 
these sites were not to exceed one-fifth of an 
acre in area; but, in applying the sanctioned 
rules, a local custom arose, or rather was con¬ 
tinued from the pre-British days, of requiring 
only an interval of 60 feet between the centres 
of the sites. As a consequence, the sites granted 
were about one-fouHeenth, instead of one^fth 
of ah acre, and in this way the whole of the land* 
available for in the reserves beoaofe 

divided into thotemds'x^ smallsitesi ■ 





Fig. 5.—•Yenahgyausg Oil-eibld, Uppeb Buema. 

View of TwingoE Reserve from Khodaung, showing gushing well and, in the foreground, a oharacfeeristio 
deep gofg© with some native hand-dug wells of the Twinzas. 

Photograph r^odwed l)y permUsim of the Bunm Oil Cktmpany, 


With the threatened intrusion of competing 
companies ten years ago the market price of 
weE-sites within the reserves rose rapidly from 
under about £7 to about £200. At the end of 
1006 the Rangoon Oil Company, which ba41)^: 
previously working in the Yenai^at field, also 
secured leas^ of welbaitei.itt ^ rew^rY^'lr^ 
the tmnima. The suooe^, Qnqb l^llpwetiitop 
opeiations tem|.led^;#te' cpii^pan:^*- 


In consequence of the feverish haste with which 
the competing companies rushed for the richer 
oil-sands, there was the danger of impe^rfect 
precautions being taken to keep the subterraneam 
wwter 0^ilw .productive odl-sands, while 
possib^f there was ^me daaager akoof 
, epq^loitation @i Ae re^uro^ > 

appofeited' 
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. The twinza, with his hand-dug well, can exploit 
only the shallow oil-sands ; even with the 
assistance of a diver’s equipment introduced in 
late years, his operations do not extend below 
300-400 feet. As, however, there is nothing in 
his grant to prevent the site being sold for any 
purpose and to any person, the purchase of sites 
by the Burma Oil Company for deep drilling 
opened in 1896 a new chapter in the history of 
the fields. 


in value to as much as £3,000 and £4,000. 
As the wells drilled proved to be so uniformly 
successful in the central and southern part 
of the Twingon Reserve, a veritable forest 
of derricks began to arise. In consequence 
of the small area of the individual sites, with 
American drillers exploiting the deep and gassy 
sands, while the twinzas between the derricks 
continued modestly to bail out oil from the 
upper beds, serious risks of fire were incurred. 
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consequence of this alienation by the twinzas 
of small well-sites to European companies for 
drilling. The Committee found that there was, 
as anticipated, a serious danger of fire, due to 
the congestion of derricks with free-flowing 
wells of gassy oil interspersed among the native 
hand-dug wells. The new state of aSairs had 
developed so rapidly that there were no regula¬ 
tions framed, either by Government or by the 
companies themselves, for the purpose of safe¬ 
guarding the valuable field. The Committee 
found also that, in consequence of the established 
right, of the twinza to alienate his small well¬ 
sites, site by site, no new system of tenure 
could be equitably devised to enforce a greater 
interval between producing wells than sixty feet. 
Although the twinzas were selling sites formerly 
regarded as expensive at from £5 to £10 apiece 
for as much as £4,000, and were thus receiving 
many times more than the values originally 
contemplated when the system of tenure was 
sanctioned, it would obviously be inequitable 
to adopt any new system which would depreciate 
even slightly or temporarily the market value 
of the sites. Sinailarly, it was found to be 
impossible to rearrange the holdings of the 
European companies, by exchange of sites for 
the purpose of forming larger blocks, as there 
were no data by which to form any idea of 
the great local variations in the values of different 
parts of the field. 

The Committee consequently were forced to 
propose a series of regulations to mitigate, so 
far as possible, the dangers due to a confessedly 
unfortunate system of granting small holdings. 


and regulating rights of way and transport. 
The new Regulation in many ways adds to 
the cost of oil-winning, but it has been recog¬ 
nised by the oil companies as a desirable form 
of insurance. 

It is impossible ever to predict the trend of 
development in an oil-field, for there is absolutely 
no way by which an estimate can be made of 
the total resources of any field. The geologist 
is able to recognise certain stratigraphical 
features that are favourable for the storage of 
oil, but there are more fields favourably con¬ 
structed without oil than with it. The mere fact 
that the structure is favourable gives no more 
exact idea as to the quantity of oil stored below 
ground, than the perfection of workmanship in 
a safe indicates the amount of money it contains. 
The Yenangyaung field has already far surpassed 
the expectations of every expert, and even the 
hopes of every speculator; nevertheless, there 
must be a limit to the quantity of oil available 
for exploitation, and no one has a right to expect 
that the heavy dfraih now occurring within a 
few acres in the centre of the field can last for 
many more years. Signs of exhaustion Have 
appeared already in the upper oil-sands, and'the 
drills are now seeking new reservoirs at greater 
depths. No ope knows when the inevitable end 
will appear, and, unless other productive fields 
be discovered, the collapse of the Burma oil 
industry will be described more accurately as 
sudden than rapid. The Yenangyat field, 
which gave rise to great hopes ten years ago, 
has proved to be most refractory. On account 
of its topographical features, it is an expensive 


The proposals made, after criticism by the 
companies and twinzas^ were embodied in a 
, Regulation passed last year by the Legislative 
fjdunoil of Burma. According,to this Regulation, 
\ ^ known as the Upper Burma Oil Fields Regulation 
of 1910, the field is placed under the control of a 
Warden, who has the power of a Magistrate of 
the first class, and is deemed a Revenue officer 
within the meaning of the Upper Burma Land 
: and Revenue Relation of 1889. Consistent 
with the new Regulation, detailed rales are 


field to work, and the topographical features 
being partially an expression of complicated 
structure below, it is difficult to locate wells in it 
with any assurance of success. Singu is certainly 
capable of a greater output than the production 
figures show, and it must be regarded partly as 
a reserve to tone off the rapid fall which will 
otherwise follow the exhaustion of the Twingon 
Reserve in the Yenangyaung field. The rest of 
Burma may be summed up in one sentence: 
there are numerous occurrences of rocks similar 


^ ..i^ued defining the powers, of the Warden, 
g d^pribij^s manner in which well-sites are 
|;:;r to be demarcated, tJbe ,mn^^ in which Jb^fcnd- 
* welfc to be prpteci^j^ the 
^^^r^nlatipns regarding the,access of pe|r|p:^r^pt 

j^ater. 


in age tp those .wjiich are productive in the 
three principal fields ; in many oases these show 
fb Suitable stratigraphical structure for oil- 
storage, but so iar not one among them has 
paid the expenditure incurred in prospecting. 

The only area^ in addition to Singu, that 
call now be iobkdd upon as a satisfactory 
reserve is that known as the .Khodaung 
tract in the Yenangyaung field. In stnup- 
tTh:a the Khddaung ;is a repHoa of . the ^3^. 
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Twingon Reserve ; it is, in fact, the other half 
of the dome, whose summit is very near the 
dividing line between the Twingon Reserve on 
the north, in which so many companies and 
twinzas are scrambling for a share of the oil, 
and the Khodaung to the south, which is held 
by the Burma Oil Company. 

In this area (the Khodaung) the Burma Oil 
Company has wisely limited its drilling operations 
in depth, and has placed the wells sufficiently far 
apart to prevent, so far as can be judged, mutual 
interference. It is probable, almost certain in 
fact, that some of the oil being drained off from 
near the southern border of the Twingon Reserve 
comes across underground from the Khodaung 
area, and to this extent the property held by 
the Burma Oil Company is being depleted by 
their competitors near the boundary line. To 
what extent this depletion is serious has yet to 
be proved. By a careful comparison of the 
large number of well records in the field, the 
Committee of 1908 found that there was a great 
variation in the radius from which a well might 
draw its supplies of oil. Wells separated by 
less than 100 feet sometimes appear to be <iuite 
independent of . one another. In other cases a 
new weU put down several hundred feet from 
an old producer has been found to have a 
marked effect on the older weU. The results of 
our local investigation coincide with conclu¬ 
sions from purely theoretical considerations ; the 
sandbanks in which the crude oil is stored 
underground are not continuous sheets, but, 
as anyone might infer from the conditions 
under which sandbanks are formed, they are 
lenticular patches of sand separated by 
partial or complete envelopes of impervious 
clay; thus, two wells, separated by a short 
interval, may be tapping the edges of two 
adjacent, but distinct, sandbanks; on the other 
hand, one of these wells might be near the edge 
of the same sandbank as a third well several 
hundred feet away. In addition to this original 
disposition of the oil-bearing strata, adjoining 
wells may tap the same sandbank and yet be 
made independent of one another by a very- 
slight fault of the kind extremely common in 
all oil-fields. 


paraffin; consequently, there is reason to 
suppose that, whatever may be the effect on 
Khodaung as the result of draining the Twingon 
Reserve, its effect will be proportionately more 
serious in the deeper than in the shallower oil- 
sands. Every oil-driUer also recognises what 
he imagines to be channels of suppHes under¬ 
ground ; if he can get down his well to a pro¬ 
ducing sand before his neighbour reaches the 
same level, he thinks that it is possible to 
establish channels from the neighbouring parts 
of the sand towards his own well, and thus he 
concludes that he will have a permanent advan¬ 
tage over his neighbour. In this conclusion 
he is probably correct, and it is consequently 
likely that wells in the southern section of the 
Twingon Reserve will continue to rob oil from 
those put down by the Burma Oil Company to 
the same oil sandbanks in the Khodaung area. 

It is doubtful if the summit of the great oil- 
storage dome, forming the rich part of the Yenang- 
yaung field, lies on the Twingon or on the Kho¬ 
daung side of the boundary between the native 
reserve and the Burma Oil Company’s property. 
On the whole, there seems to be some slight balance 
*of evidence in favour of the conclusion that the 
actual summit is within the Khodaung boundary. 
Thus, if it were a case of simple competition 
between one company working the Twingon 
and the Burma Oil Company working in Kho¬ 
daung, the latter would have a slight advantage 
in the race. The competition has, however, 
been complicated by the circumstance that the 
Burma Oil Company are also the largest holders, 
by purchase from the twinzas» of sites in the 
Twingon area, and their policy has been, con¬ 
sequently, to drill at least one well as near as 
possible to every weU put down by the com¬ 
peting companies. They know that the weH-sites 
secured by other companies, though smaller 
in number, are so distributed throughout the 
reserve that their own interspersed sites would 
be largely drained if they did not take a share 
in the drilling competition. They are thus 
compelled to witness the drainage of their own 
property, and are forced to take themselves as 
large a share as possible in the process.* 


At great depths, where the oil is under pressure 
and is more mobile because of its higher Ijempera- 
tur^ and larger content, in the lighter hydro¬ 
carbons, there is probably a.,more complete 
communication between adjelping sandbanks 
than would be'tfe#‘^'iase shaEower 
where, oilof thoJfeijlld ooetoipg in Bnrma ^iers 
from the eloping,;^eot,nf 


* The vigorous action of the Burma Oil Company in the 
Twingon Beserve was naturally criticised by some of the 
witnesses examined by me as Fresident of the Oil Committee 
in 1908. It be remembered, however, that this 

Company entered & HeJd before they could reclcon on British 
protection, and it was through their enterprise that ^ 
value of the deeper oll-ssuds was first paroved by 
. they purchased dfetritoted well-sites in the Twingon wfeve 
li^jfereany of the preset competing companies 

' aocount'C^' bf als^getqr^Slgn'; 

,a«t. .^e ^time hugely in excess, ,of «th# 
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Those who are producing crude oil only for 
sale to refineries will regard the exhaustion of 
the Twingon Reserve as merely the end of their 
present easily-earned profits ; and the capital 
to be recovered will he the small amount invested 
in the wells and their accessories. With some 
other companies, who have laid out large sums 
on refineries, the prospect is far more serious; for, 
unless other productive fields be discovered, and 
discovered at once, there appears to be a slender 
chance of the debenture-holder being able to 
realise the full value of his investment. The 
Burma Oil Company will he able to turn to 
its reserves in Khodaung (which is probably 
nearly as rich as Twingon), and to Singu, in 



Fio. 6*—AmftUAii Pbodogtion of Obudb Oil, 
1898-1909. 


addition, perhaps, to a reasonable expectation 
of favourable results at Minbu, on the other side 
of the Irrawaddi river. I wish it were possible 
to show that the enterprise of all the other 
companies who have tied up their capital in 
expensive refineries had equally good prospects. 
-But, as I have already explained, the existence 
similar strata in other districts, and their 
disposal in structures suitable for the storage of 
' oil, do not necessarily mean the occurrence of 
< Ihe crude material in commercial quantities. 
A wisely-governed oil company must necessarily 
keep in hand as a reserve large areas in which 
j; prospecting opouatio|is indicate good oil- 
^ ho one can ever estimate the 


obtainable, every serious outlay of 
I must be r^arded as speculative until 

X sro obtaineii sufficient to cover its 

Alt j^rms of mining must be 
“ ni^ed by f^^^i^nsiderable mnnjber of 

, on whidh their (Mlling 
9 interfered in no way 
the sands 



risks that cannot be accurately estimated, and 
while it may he necessary to secure a large 
nominal capital to be ready for possible develop¬ 
ments, it seems to me to be an unwarrantable 
addition to, or rather a multiplication of, the 
usually great risks of oil-winning to lay out 
money on refinery plants for the visible output 
only from an already highly-drained field. In 
this case the exhaustion of the Twingon Reserve 
will be a serious loss to all companies, but it 
will mean absolute extinction to those that have 
no productive reserves in other districts. There 
is little doubt that the Twingon Reserve is now 
showing serious signs of fatigue ; flowing wells, 
when struck, rapidly fall off, and most of the 
producing wells in the field are now reduced to 
pumping, with an average daily output of only 
about forty-five barrels. 

The total production of crude oil in India has 
risen during the past ten years from 37| million 
gallons in 1900 to over 233J million gallons in 
1909 (see Table V. and Fig. 6). Although the rise 
has been rapid and with but one small interrup¬ 
tion, the output is still a small fraction, only 1 • 66 
per cent, of the world’s total production,, which is 
nearly all due to foreign countries. In considering 
the question of using petroleum as a fiiel, it should 
be remembered that only a fraction of the total 
crude output can be safely turned to account, 
and the total production of India in 1909, though 
expressed by a large figure in gallons, was not 
more than about 938,000 tons—that is, ,loss than 
one-twelfth of the output of coal. 

TABLE V. 


Total Pboduotion of Peteolbum. 


, 1 

Year. 

j 

Quantity. 

Value. 

Gallons. 

Metric tons. 

1900 

37,729,211 

m,m 

B 

148,765 

1901 ; 

50,075,117 • 

m,io3 

204,342 

1902 

56,607,688” 

m,3io 

217,816 

1903 

87,859,069 

S$2,84S 1 

864,865 

1904 

118,491,882 

476,869 

478,971 

1906 

114,798,444 

581,520 i 

604,203 

1906 

140,653,122 

564470 * 

574,238 

1907 

162,045,677 

610,625 

, 610,015 

1908 

^ 176,646,82(> 

mA23 

702,009 

1909 

283,67S,CST 

9B8,m 

m,m 
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The indigenous product is insuflS,cient to meet 
the country’s requirements in kerosene and 
petrol, of which nearly 90 million gallons are 
still imported annually, to the value of about 
2i millions sterling. On account of the high per¬ 
centage of solid hydrocarbons in the Assam and 
Burma oil,there is a growing output and export 
trade in paraffin wax, which reached a value 
of £225,139 in 1909. The exports of kerosene 
are comparatively small, and are variable, as they 
merely meet the trade relations for exchange 
between the Indian companies and those of the 
Dutch East Indies supplying the Eastern market. 

Salt. 

Salt, apart from its market value, is among 
the important minerals, for, in addition to the 
half a million which it contributes to l;he 
annual total of production, it still yields a 
tax of over three millions sterling. The pro- 
.duction of salt in India is, however, a Govern¬ 
ment monopoly, and thus caUs for no comment 
from the mining investor’s point of view. The 
Unnual production during the past ten years has 
been 1,174,329 tons, but there has been an 
increase in both production and import since the 
last reduction of the tax in 1907, although a 
portion of the increased consumption, now just 
If million tons per annum, is certainly due to the 
increased prosperity of the people. The tax has 
the merit of being shared by everyone, and now 
amounts to only 2id. per head of the population, 
with an annual consumption of just 13 lbs. 

Of the salt produced in India about 63 per 
cent, is obtained from sea-water, 26 per cent, is 
obtained from inland lakes and subsoil water in 
the dry regions of Rajputana and the Punjab, 
while the remainder, amounting to 11 per cent., 
is mined from the thick masses of rock-salt in 
the Punjab and North-West TVontier Province. 

One of the most interesting features in con¬ 
nection with the industry is the discovery 
recently made by the Geological Survey that the 
enormous stores of salt accumulated in the 
desert region of Rajputana have been brought in 
in the form of fine dust by 'the hot winds which 
blow from the S.S.W.’ over the salt-mcrusted 
arm of the sea in Outch during the hot months 
of April to June.* The Govirnment of India 
thus depend on the dry w'ell as the wet part 


lated salt, which has all been carried some 
500 miles from the sea-coast, and there may be 
many Sambhars buried under the desert sands. 

Iron. 

There are two fairly prevalent ideas regarding 
India from the point of view of iron manufac¬ 
ture ;—(I) That India is rich in iron ore ; and 
(2) that attempts to introduce European methods 
of smelting have failed in the past and are likely 
again to lead to failure. The failures referred 
to, although few in number, have been con¬ 
spicuous and weU advertised. Among them we 
have the concerns which developed from the 
initial efforts of Josiah Marshall Heath, who 
left the service of the East India Company 
in the early part of the last century in order 
to satisfy by commercial enterprise his belief 
in the rich mineral resources of Southern 
India. At a later date failure followed an 
attempt to smelt iron in Chota Nagpur, and 
again at Kaladunghi in Kumaun, where the 
ruins of furnaces and workshops stand as silent 
witnesses to misguided effort. Whether all these 
failures were due to conditions that still exist, or 
whether they were due, as has often been 
asserted, to mistakes that might have been 
avoided, cannot now be determined with cer¬ 
tainty ; and any inquiry into their nature is not 
Hkely to lead to conclusions sufficiently certain 
and precise to be of present value. The only 
attempt to manufacture iron on European lines 
which has been successful still persists at 
Barakar, about 130 miles north-west of Calcutta, 
where success has been limited to the manu¬ 
facture of pig-iron. For many years even in this 
area, where the natural conditions seemed to b^ 
so eminently. favourable, the smelting of iron 
was unprofitable,' and although the present 
Bengal Iron and Steel Company, since, its 
management was taken over by Messrs. Martin 
and Company in 1889, has been a commercial 
success while confining itself to the manufacture 
of pig-iron,'its experimental effort towards steel¬ 
making incurred a cost that soon led to its 
abandonment. 

A new attempt is how being made to manu¬ 
facture both pig-iron and steel on European lines 
by the Tata ibon and Steel Company, which was 
floated in August, 1907, with a capital of 


of the . annual monsoon for-an important direct 
source of revenue. We have proved the existence 
in the superficial layers of fit uMer the SaihbhaF 
Lake alone of over t<te of 


1J millions sterlmg.*^ In so far as this company ' 
<hffers from concerns in its ooi^ti^r,,, 

'"tation, in its'polkjy, in the site sel^teC^J^'J^', 
its works’ and/in to ore-beds to 
' ■ -'if'avoMs to 'Causes _of 

. " Ho - 

U^: ^ 
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inauguration will involve a series of factors is low, but nevertheless sufficiently serious to 
operating under previously untried conditions require preparation for the basic process in steel 

of natural resources, labour, management manufacture. The same company hold mining 

and market. Some of these uncertain factors rights for a larger and a richer body of hematite 
can be estimated with fair precision, and in the Drug district of the Central Provinces, but 

for the others there appears to me to be pro- it is doubtful if this reserve will ever be required 

vided a margin of safety sufficient to ensure to serve the new works. For coal and coke the 
success. The works will probably be ready to company will rely on the resources of newly- 
commence operations towards the close of the acquired collieries on the Jherria field, and for 
present year, and the progress which has been fiux on deposits of dolomite and limestone in 
made towards construction and towards develop- Chota Nagpur, as well as on the well-known 





Fig. 7.—Tata Iron and Steel Works. 

. Progress in construction of blast-furnaces on February 3rd, 1911. 


ment of the ore^. and fuel adds credit to 
th^ great reputation of Messrs. Tata, Sons and 
Cpmpwy, who initiated the enterprise, and are 
V now mana^g a^nts and principal share- 
,,, hoic^ers in Uie new company. 

' new company propose to exploit the 

. of the Mourbhaii^^State in 

w^ in sight all that they 

many years to'come 
^ ore aa avejrage oyer ,62 per 

m ’piiosphoras that 



limestone of the Katni area. They have secured 
a site near the Kalimati railway station, 
163 miles west of Calcutta, on the main line of 
the Bengal-Nagpur Railway, where they have 
abundant room for accommodating the new 
colony of workers on a healthy site, with an 
abundant water-supply for the workers and the 
rest of the oommuiaity. The new works wilt be, 
within 46 miles of the principal ore-supphes? a®d 
130 nfile© Item-the collieries* With 
advantages ih' -the cost' of ■ 
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materials of liigh quality, there should be no in the Nizam’s Dominions, and some other parts 
difficulty in competing with imported steel and of the crystalline areas in Peninsular India, are 
iron of certain kinds and sections at Calcutta, of a kind that might be considered large, but 
which is the principal market for finished detailed estimates have never yet been made, 
products. In considering the possibility of recent enter- 

The general idea that India is rich in iron ore prise being successful, and of developing on a 
is due to the fact that the smelting of iron was a larger scale and at other localities, it must be 
widespread industry throughout the country for remembered that, although the total require- 
many generations before the British occupation, ments of India in iron and steel are large, the 
In addition to the smelting of wrought iron by a ports through which foreign steel arrives 
direct process in small ** bloomeries,” the natives have the advantage of being within striking 


of India formerly made steel of excellent quality, 
which had acqiured a wide reputation even when 
Alexander the Great invaded India. The native 
smelting industry persisted in most parts of the 
country until the importation and distribution 
of cheaper European iron and steel became pos¬ 
sible by the opening of the Suez Canal and the 
spread of railways throughout the country. 
After the European products obtained access to 
the country, the native smelter found it impos¬ 
sible to live, except in places far from the lines 
of railway, and thus the old-fashioned furnaces 
may be found still at work in remote parts of 
Madras, Chota Nagpur, Orissa, and the Central 
Provinces, 

The simple requirements of the small native 
“ bloomerie^ are satisfied with deposits which, 
to the modern ironmaster, would not be worth 
consideration; consequently, the widespread 
industry of smelting does not necessarily mean 
the presence of ores in large quantities. A 
common source of ore is the formation which 
includes quartz-hematite and quartz-magnetite 
soliists of the kind found in the Huronian and 
other pre-Cambrian systems of many parts of 
the world. These rocks are widely distributed 
throughout the crystalline areas of India; and 
although small “ bloomeries can be served by 
crushing and concentrating the friable fragments 
of these rooks, many of the occurrences cannot 
be regarded at present as sources of ore of com¬ 
mercial importance. 

In many places the quartz-iron-ore schists 
form thick and persistent bands of great dimen¬ 
sions, including a total quantity of ore that 
might be considered serious if economical 
methods of concentration could be adopted; 
but, it should be remembered' that many of 
the old reports referrir^ ^ these deposits as 

inexhaus^bk ” and “ enormous ” were based 
on the that the deposits were then out of 
al proportion in excep mj probable local 
coii»map*ion.. It ^ 


distance of the principal consuming areas, 
and the ports are not necessarily near the most 
suitable sites for smelting works. A large 
fraction also of the total value of imported 
iron and steel is made up of a greatly varied 
assemblage of shapes, sizes, and kinds of ordinary 
finished iron and steel, as well as of machinery, 
mill-work and plant, which have a value far in 
excess of the cost of the simple iron and steel 
employed in their manufacture. During the 
past five years the imports into India of iron and 
steel materials have risen in value from about 
13 to over 22 millions sterling, but of this total 
only some 7 or 8 millions sterling can be regarded 
as iron and steel in a form that will be manu¬ 
factured by new works in the country, and of 
this fraction a portion must be ruled out of 
consideration, on account of the fact that it 
pays oxxly to manufacture a limited number of 
sections which are greatly in demand within 
reasonable distance of the works. 

It is quite possible that in times of high prices 

iron ore of richness and quality equal to that 
being opened up by the Tata Company might 
be exported to Europe and America. Present 
rates of freight from Indian ports, added to 
railway transport from the interior, amount td a 
serious fraction of the comparatively low price 
of a ton of iron ore. But deposits like those 
of Mourhhanj, carrying wel over 60 per cent, of 
iron, and forming solid masses which stand up 
as hills above the general level of the pto, 
permitting of the simplest and most inexpensive 
form of quarrying, might very well find an outlet 
to the European markets when rich ores are in' 
demand. It is obvious that the esiploitation of 
deposits of this nature involves no capital outlay, 
and consequently a very narrow margin of profit 
wiE be worth considmng ; while there will be 
up difiEtcul^ fh turning out large quantities of 
ore on slight riotiee to meet any sudden 
'the bxjEoitatibn 'being ,ea^y cuitaM; or, '• 
.sto|^ dwmg dull 
-any s^ous 
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not affect a company which requires, for its own 
use, sufficient ore to cover the dead-rent; such 
a company could easily, when required, increase 
its output of ore at a moment’s notice to meet 
any sudden demand in Europe, and could 
relinquish its additional source of revenue with¬ 
out keeping idle any large quantity of expensive 
plant. Practically the whole of the additional 
putput could be met by unskilled labour in 
the case of the Tata Company, for the railway 
siding will be pushed into the foot of the hiU 
of solid ore, and this company could even 
mitigate the disadvantages of var 3 nng demands 
for unskilled labour by accumulating heavy 
stocks of ore of determined and uniform quality 
ready for dispatch on a guaranteed assay. 

Mestbrals Raised fob Expoet. 

Of the minerals raised only for export, I 
propose to refer briefly to gold, manganese, 
chromite, magnesite, mica, and saltpetre. 

Gold. 

Although gold usually generates more public 
interest than other minerals, it is of less import¬ 
ance in India than in many other countries. In 
addition to its direct value as a source of revenue, 
the discovery of gold is of value to most colonies 
as an. incentive to immigration. India already 
possesses a population as great as it can con¬ 
veniently feed, and as the successful mining of 
gold merely adds to the list of luxuries obtainable 
within the limited area in which it is worked, 
gold is of less importance to the country as a 
whole than those minerals which might, or 
already do, contribute to the general industrial 
development. 

In small quantities gold has been found in 
/various parts of the country, but the only 
successful mining on a considerable scale that 
has occurred, has been until very recently limited 
to a small part of the Mysore State, where from 
1887 to 1905 there was a gradual increase in pro¬ 


system as those which have proved to be 
auriferous in other parts of South India. 

In addition to the small amounts obtained 
by native washers in various parts of the 
country, dredging operations for alluvial gold 
have been carried on during the past nine years 
in the upper reaches , of the Irrawaddi River, 
the production for 1900 being valued at £32,730. 
It is possible that the companies operating in 
this area, and others who have been granted 
large dredging concessions over the river gravels 
of Upper Burma, may prove to be commercially 
successful when they recover from the effects of 
their early accidents and errors. 

Manganese. 

I have already referred briefly to the political 
bearing of the mining of manganese ore. It will 
be sufficient now merely to give a statistical 
sketch of the extraordinary development of this 
industry. 

TABLE VI. 

Production op Manganese Ore. 


Year. 

Total Production. 

1900 

Tons. 

130,265 

1901 

157,730 

1902 

144,325 

1903 , 

177,821 

1904 

160,190 

1905 

247,427 

1906 

571,495 

1907 

902,291 

1908 

674,315 

1909 

642,675 


duction to a record annual value of £2,428,162. 
In the next following two years there was a 
slight decline, with a subsequent revival in 
W 8 and 1999, the output of the last-named 
yter belug valued at- a httle over two millions 
^tfsesrling. In 1993 gold production commenced 
at .Hutti in the Hizam’s Dominions, and the 
projection in. that area has gradually raen to 
mx between £50,909 aid. £60,000. 

have been obtained by mining 
years in the Dhasrwar 
Pte^uhcy^ where the 
to the -same 


Although variotis occurrences were recorded 
for many years in the publications of the 
Geologipal Survey, no one apparently thought 
of working the mineral until 1891, when the 
deposits of the Vizianagram State, on the east 
coast, became opened up through the enterprise 
of Mr. H. G. Turner. For seven years this was 
the only district worked, the output rising year 
by year until it reached nearly 85,000 tons iff 
1899. Wh^b the still richer deposits of the 
Cmtral Prdvinoes becaru© attacked, the t 0 l«d 
production hex^ following tbtee 
rose to : tons. Ih 
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commenced also in the Jhahua State of Central 
India, and in 1905 the Bombay Presidency 
commenced to contribute to the total by the 
development of ore-bodies in the Panch Mahals ; 
while operations commenced during the same 
year in the Mysore and Sandur States in Southern 
India, 

The greatest production in any one year was 
reached in 1907, with a total of 902,291 tons. 


prices in 1908, and general curtailment of 
activity in steel-smelting, many of the Indian 
producers were compelled to close operations, 
and all were forced to restrict their output. 

For many years Russia, Spain, and Brazil 
were the principal producers of manganese, 
Russia always being by a long way the leader. 
India, between 1896 and 1899, began to compete 
with Spain and Brazil for the second place; 



As the extraordinary rise in production between. 
1905 and 1907 was accompanied by, and mainly 
due to, an extraordinary rise in the price of 
manganese throughout the world, the total for 
values rose far more rapidly even than the total 
, for quantities, and owners of manganese quarries 
' amassed enormous proBts ; for the deposits 
worked were ,aceessilbl^,,j |9 the smptest form of 
quarrying in sojid ore-msfs^ smA lealisatfeon 
. , sales was limited by tr^port f^ 
tp tbe rail to 


and Spain hairing Ihen dropped out of the 
competition, the race proceeded between India 
and Brazil until 1905, when India rapidly shot 
ahead. Its total production in 1906 was about 
oixe-qnarter of a milhon, in 1906 oyer half a 
million, and in t#7 nqt much short of a million 
terns; thus, in the last-maitioned year ii olos^y 
approached the reocmi output of Ifi- 

the following tchen all counbE^ms 
apeBed to ciitail output 
1: H .Oam^bpss' were 
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closed by political disturbances, India became 
for a year the leader. 

Every question relating to the Indian man¬ 
ganese-ore deposits and their exploitation is 
discussed in detail by Dr. L. L. Eermor in 
an elaborate memoir recently issued by the 
Geological Survey.* 

Ghbomite. 

Although still worked on a comparatively 
small scale, the production of chromite for simple 
export is, like that of manganese, an industry 
which returns to the country at present a small 
compensation for the total loss of the mineral. 
Since the commencement of mining operations 
in Baluchistan during 1903, the output of 
chromite has amounted in that area to 26,697 
tons ; for this the Government has received in 
royalty and rents uiider £2,000, and would have 
received very much less, but for a local mis¬ 
apprehension of the rates for royalty laid down 
by the standing orders of the Government of 
India. The mining industry, which is of the 
simplest character, has maintained a small 
amount of labour iii Baluchistan, but the total 
revenue received by the country is still but a 
small fraction of the market value of the naineral, 
which might be estimated at somewhere near 
£100,000. There us no doubt that the owners of 
the mines pay a tax that cannot be considered 
to he excessively lenient so long as the export of 
this mineral is permitted. The only question to 
be considered for Baluchistan, as well as for 
other parts of India where the mineral occurs, 
is the purely political one as to the desirability 
of depleting, without adequate compensation, 


district of Singbhum in Bengal, and the Mysore 
State, the total production in these areas being 
so far under 20,000 tons. 

Magnesite. 

The olivihe-rocks which have been worked 
in parts of South Peninsular India for chromite 
are generctlly also traversed by veins of mag¬ 
nesium carbonate or magnesite, formed by the 
alteration of the ferro-magnesian silicate, olivine. 
The most conspicuous occurrence, and the only 
one which has been worked to any extent, is 
that near the town of Salem, where the network 
of white magnesite-veins, covering low hills 
between the town of Salem and the Shevaroy 
Mountains, has given rise to the inappropriate 
name of the “ Chalk Hills.” Por the last eight 
years the average production of the mineral 
in this area has been only 2,254 tons per annum, 
with yearly fluctuations so great as to indicate 
that the industry has not yet reached a state 
of steady production. The mineral produced is 
of unusual purity, and should consequently 
obtain a special value, but the only market for 
the calcined product is out of India. 

The general criticism ofiered regarding the 
mining of manganese and chromite applies also 
to magnesite, of which the visible supplies are 
possibly below the probable future requirements 
for steel manufacture in India. 

Mica. 

Ever since mica has been a serious* item of 
international trade, India has been by far the 
largest producer,, the next two being Canada and 
the United States, while the output for other 


TABLE Vn. 

AVBEA.OE AnJSUAL VALUE OF MiCA BaISED IH THE ThEEB PeINCIPAL PeODUCING OOUNTEIES. 


Period. 

Canada. 

India. 

United States. 

Total. 

India’s 
per cent, of 
total. 


£ 

£ 

£ 

£ 


1894-1898 

14,598 

6B,20a 

16,030 

9^,881 

68*08 

.1899-1903 

32,110 

85,370 

24,477 

Ut,987 

60-14 

1904-1908 

' 57,070 

m,5U 

50,260 

m,8ii 

61-78 


, our stor^ of a mineral which is likely to be 
of national importance for the manufacture of 
. chrome-steel required for armour-plating. 

Tl^ on]^, ,^ of the country in which 

worked recently are the 

MU, VoJ. XXXVII., 

■/ ^ " ■ ' ' ' 


parts of the world forms but a small fraction of 
the total. Since 1894 the share of India in the 
total value of. imica produced has varied from 
about 55 to % per cent., taking each year 
separately, or to a variation between 60 and 
68 per cent; On " consideration of qmnquehiiiil^^ 
periods/as shown in the above tabkr ;: * ' ‘ / 
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Practically the whole of the mica produced 
in India is of the variety muscovite, which, on 
account of its hardness, elasticity, and freedom 
from foreign inclusions gives Indian mica a 
slight advantage in competition with the 
product from other countries. 

The area which has been worked for the 
longest period, and is still the principal producer, 
covers the northern and western part of the 
Hay^ribagh district, the eastern part of Gaya, 
and the south-western corner of Monghyr in 
Behar. Mica-mining in the next most productive 
area, namely, that of the Nellore district in 
Madras, dates from 1890, when a valuable mine 
was opened up through the enterprise of Mr. 
E. H. Sargent. Both areas owe their richness 
in mica to the same circumstance, namely, 
abundant intrusions of pegmatite veins among 
the schists, which, although belonging to the 
earliest of our great geological eras, have 
remained undisturbed by earth movements ever 
since. The slightest disturbance of the roc^s 
would naturally result in the destruction of large 
proportions of a mineral so comparatively soft 
and delicate, for mica depends for its value 
largely on the flawless, uncrumpled condition 
of its cleavage sheets. 

In Behar the mica-bearing country forms 
high ground which has been dissected out into 
scenic relief by the erosive action of the streams, 
and consequently in this area the mica deposits 
were first noticed and worked. In Nellore the 
mica-bearing country forms a flat and low-lying 
plain in which the rocks are largely masked by 
a mantle of decomposition products and culti¬ 
vated soil, which effectually conceals the 
pegmatite veins. It is probable that there are 
still many valuable deposits of mica undetected 
in the Nellore district, in spite of the active 
prospecting which has followed the accidental 
discovery of a few valuable occurrences. In both 
areas the operations have been limited to depths 
that would be considered shallow in systematic 
mining. Although the primitive system followed, 
more conspicuously, perhaps, in Behar, has 
reached its productive limit in the case of many 
mines, a general reform in the methods of mining 
Will be necessary for these two valuable areas to 
maintain their supremacy as mica producers. 

Mica-mining in India must always remain in 
an uncertain condition until it becomes con¬ 
trolled by largeir limited liability companies, 
who, wi^h a larger capital and with, smaller 
individual risks, wiE be able^fe adopt syst^atic 
mining operatiopk.^,te replace the prpent 


so far done may be regarded as mere prospecting, 
and should form a valuable basis for planning 
operations on a scale sufiiciently large to exploit 
the numerous deposits that still lie untouched. 

Saltpetbe. 

Among the minerals exported, saltpetre is 
the only one that can be regarded -as no 
permanent loss to the country, for it is produced 
by the action of so-called nitrifying bacteria 
under climatic conditions, especially in Behar, 
ideally suited for the transformation of decom¬ 
posing, nitrogenous, organic matter into nitric 
acid, the necessary potash being so greatly in 
abundance that its loss will never be felt. There 
was a time when, on account of its position as 
the main source of saltpetre, India possessed 
special political importance, the occurrence of 
war or of a war-scare being sufilcient to raise 
the price of the substance which was formerly 
essential in the manufacture of explosives. The 
discovery of other deposits of nitrates and the 
adoption of other compounds for the prepara¬ 
tion of explosives, have reduced the value of 
saltpetre, whilst as an artificial manure it is being 
displaced by the potash deposits of Germany, 
by soda-nitre from South America, and by 
ammonium-sulphate recovered as a by-product 
in gas and coke making. The annual export 
from India has remained steadily for some years 
between 17,000 and 20,000 tons. 

Possible Developments. 

It would obviously be dangerous to attempt 
any detailed discussion of the mineral occur¬ 
rences that appear to offer reasonable hope of 
exploitation. It is possible, however, in general 
terms to indicate certain occurrences that 
require more serious attention. Among these 
might be mentioned the alum-shales of the 
Punjab and North-West Frontier; the bauxite^ 
deposits, which are known to be rich in alumina 
in various parts of the Peninsula; barytes, 
which is in small demand for paint ; various 
clays, including fire-clays, for the products of 
which there is a growing import bill now 
approaching £400,000 per annum; copper-sul¬ 
phide ores, which in some cases may possibly 
be sufiiciently rich in salphuJc for the additional 
manufacture of sulphuric acid; gypsum, now 
raised to the extent of over 6,000 tons per 
annum in R^putana for use merely as a white¬ 
wash ; lead, zinc, and silver ores, knowp in. 
small quantities in various parts of the'^cpun^i: 
and now being presspeeted on a consi<|^’&%: 
scale, m Upper B^a; varipus. 
whi^ 'finds, from , 
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iacluding monazite occurring with the seashore 
sands of the Travancore coast; pitchblende, 
occasionally found with the mica-bearing peg¬ 
matites, and wolfram, occasionally found in 
considerable quantities with the tin deposits of 
Burma. With these might be considered also 
corundum and mineral waters. 

COPBEK. 

Among these substances, which in the 
usual words of the optimistic prospector offer 
“ XiossibiHties ” of development, the most 
“ promising ” are perhaps the copper ores; 
they are widely distributed and have been 
considerably worked by a past generation, 
while the heavy and increasing demand for 
copper in India has recently attracted attention 
again to the question of developing the local 
ores. For some years past the copper imported 
into India has had an average annual value of 
about millions sterling, and the numerous 
projects in contemplation for the development 
of hydro-electric power promise an increased 
demand for the metal. 

Copper ores are known to occur, and in the 
past have been considerably worked in the 
Nellore district of the Madras Presidency, in 
Rajputana, in Ohota Nagpur, and at various 
places along the Lower Himalayas, from Kulu 
in the north-west to Sikkim and Bhutan in the 
east. In all these localities the ore is associated 
with rocks which resemble in geological relation¬ 
ships and lithological characters those known 
as the Lower Huronian of America. These 
rocks, consisting of various forms of schists and 
slates, are referred in India to a stratigraphical 
system distinguished by the name of Bharwar, 
the system of rocks in which the gold deposits 
are found in South India. 

In continuation of the work initiated by the 
Geological Survey, operations are now in progress 
hy the Capo Copper Company to test the probable 
value of the well-known copper-bearing belt 
which stretches for some eighty miles across 
the Singbhum district of Bengal. A locality 
which deserves further attention is Baragunda, 
near the Giridih coal-field. The thick ore-body 
opened up many years ago was not exploited, 
because the heavy fall in the price of copper 
discouraged the Compauy. Prospecting opera¬ 
tions on a considerable scale are also in 
progress in the Darjeeling district and adjoining 
part of the Sikkim State, where unusual facilities 
for developing waW-power will probably 
counterbalance difeulties of a local character 
in developing a m<i#|t^ndus country. 


Bauxite. 

Another mineral which deserves special 
mention is bauxite, of which largo quantities 
have been identified in Bombay, the Central 
Provinces, Central India, and the Madras Presi¬ 
dency. Analyses of largo samples in some of these 
. cases haveshown proportions of alumina well over 
50 per cent., and they thus come into the class 
of bauxites which have been suocassfully worked 
elsewhere for the production of aluminium. 
Some of the concessions taken up for the purpose 
of working these deposits have fallen through 
because of foolish attempts to float companies 
for the purpose of manufacturing aluminium, 
instead of beginning in a more modest way 
with the extraction of pure alumina for export 
to existing smelting works abroad. There are 
one or two promising localities near which 
water-power might be cheaply turned into 
electricity; hut it is evidently dangerous to 
incur a large capital outlay for the erection of 
smelting operations under unfamiliar conditions, 
while the manufacture of the pure oxide from 
the bauxite is a simple chemical process requiring 
small expenditure in power, and very little 
capital outlay in fixed plant. The low average 
price for raw bauxite at European ports would 
leave very little margin for profit after paying 
for the transport of the raw material from 
inland localities to the coast and thence 
to Europe ; but as the purified oxide can 
be prepared economically on a small scale, 
and commands a price sufficiently high to make 
the cost of its transport comparatively 
unimportant, it is strange that none of the 
concession holders have so far commenced 
serious operations. 

COBUNBUM. 

Among the smaller of the mineral industries, 
one that deserves more attention than it has 
received hitherto is the mining of oorundutn. 
For us© as an abrasive substance corundum has 
been employed in India for many generations by 
the old saikal^ar (armourer) and by the lapidary. 
The name is of Indian origin, and the original 
material used by , Count de Bournon for his 
description of the mineral species came from 
South India. India is thus the home of corundum, 
and although the mineral has been raised for 
many generations in small quantities for use in 
the country, the known deposits have never been 
developed on.a^ny considerable scale for es:port. - 
The deniand for abrasive agents has increast^d . 
during recent rise 

production of artifioialaubstitutes for , 
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corundum, such as carborundum, a compound of 
carbon and siKcon made in the electric furnace, 
and alundum, or artificial corundum, now being 
manufactured, from bauxite by the .utilisation of 
cheap electric power at Niagara. Other natural 
and artificial substances of a lower grade of hard¬ 
ness are used to replace or to adulterate emery, 
Such as crushed garnet and spinel. 

In India corundum is widely distributed 
in various forms, and one of the occurrences, 
namely, that near Kangayam, in the Coimbatore 
district, resembles in geological features the 
deposits which have been worked recently on a 
considerable scale in the Renfrew district of 
Ontario. It is possible that in face of competition 
from natural and artificial abrasives in the coun¬ 
tries of principal consumption, it would not pay 
at present to develop the Indian mineral for 
export to Europe and America. With, however, 
the growth of manufacturing industries in 
India, the mineral will probably receive greater 
attention. 

Mineral Waters. 

It is probably not out of place to draw atten¬ 
tion to the importance of the numerous hot and 
mineral springs occurring in various parts of 
India. Their value, whether real or purely 
fanciful, is appreciated by the natives, and, in 
consequence of their unusual nature, they have 
become, in many cases, semi-sacred objects of 
reverence. It is possible that mineral waters 
depend much for their value on successftd adver¬ 
tisement, but as there is a considerable importa¬ 
tion into India of various bottled foreign waters, 
it may be worth the while of someone to make 
use of the local production. 

Phosphates. 


Alkalis. 

Sodium carbonate and sodium sulphate, which 
were formerly among the chemical products 
recovered by primitive processes in India, are 
now neglected on account of the importation of 
cheap alkali. As, however^ carbonate of soda, 
caustic soda, and bleaching powder are being 
imported in annually increasing quantities, it 
should be possible now or soon to manufacture 
soda with commercial success by a process such 
as the electrol 3 rtic process, in which the by¬ 
product chlorine can be turned at once into 
bleaching powder. Beside the demands of 
the extensive paper-mills, sodium salts are 
required for hide-curing and various other 
industries. With the cheap manufacture of 
alkali from salt it seems to be hopeless at present 
to expect commercial success for any attempt 
to collect the large quantities of carbonate and 
sulphate of soda, which occur diluted with the 
chloride in some of the lakes and subsoil waters 
of the dry regions. Reference has already been 
made to the decay of chemical and metallurgical 
industries in India, and to the fact that the 
demand for chemicals is growing in quantity and 
variety sufficient to maintain a family of pro¬ 
ducts large enough to warrant commercial 
enterprise. 

Political Considerations. 

Some idea of the attitude of the Government 
to the mining industry may be obtained from 
the general rules prescribed for the grant of 
licences and leases. From the point of view of 
the miner and prospector they offer '‘con¬ 
cessions” on the whole more generous than 
those obtainable in our self-governing colonies. 
Whether the leases, which are based on these 
rules, sufficiently safeguard the interests of the 


One of the most extraordinary features in country as a whole is a matter that will require 

connection with the trade of India is the large review after some further years of development, 

export of phosphatio manures in the form of It is possibly'true that in the past our adminis- 

bones. The exports during the past five years trators have had a too nervous regard for the pos- 

have grown to nearly 90,000 tons per annum, sible political complications which might follow 

with a declared value of about £360,000. The any considerable influx of the class of people 

loss of fish-manure and ofl-cake can be made who seem to be constant accessories of every 

good by reproduction, but the phosphate of lime mining “ bobm,” for snch people are not likely 

sent but in the form of bones has been derived to add to the general happiness of the community, 

from the soil, and, as India is singularly deficient But artificial interferej^ with the natural 

in deposits of mineral phosphates, such a loss is causes of miction is aJroys dangerous, and it 

serious for a country dependent almost solely on is now recognised that the mining industries 

agriculture* When sulphuric acid is manufac- have mw^'tfean once been local safeguards in 

tiired on a larger scale in India', and thb dhemroal time of famine; their devek)pment, at any rate^ / 

industries generaE^ tMreby developed, wiU mod^ ti^t ^topaeter of sin^liclty 

it is probable that ^ I hsve s^^ a dangerous stale of 

cuxt*dled’ and ^ in the^, .'economic, - 
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No administrator responsible for the progress 
of a country should risk the danger of burying 
the country’s talents in the earth merely because 
their development adds to the responsibilities 
and worries of the district magistrate. 

In addition, however, to the immediate 
interests of the mining community and the 
question of revenue, there is the greater question of 
India’s future industrial development to consider 
when discussing our policy regarding mineral 
concessions. We should have before us always 
the two great considerations—(1) that minerals 
are absolutely vital to the industrial progress of 
any community, and (2) that, unlike the products 
of the field and forest, they can be used only 
once in the history of a country. The products 
of agriculture are capable of an unlimited 
reproduction, and the effects of bad farming 
form losses that are recoverable; but there are 
no artificial means for reviving a damaged 
mineral deposit; there are no fertilisers for 
exhausted mines. It should be remembered that 
exhaustion of a mineral deposit does not mean 
merely the removal of all minerals of potential 
value, but more often, unfortunately, it means 
the removal of the richest portion of the deposits 
that give the quickest returns to the capitalist, 
attended by the destruction for ever, from an 
economic point of view, of those deposits which 
are poorer but could be turned to account under 
certain conditions of industrial development. 
These are but economic platitudes, but, unfor¬ 
tunately, often forgotten in the cry for rapid 
developmeUt. The export of every ounce of raw 
material is a permanent and serious loss to the 
country, but obviously it is better to raise and 
export, even at a low rate, the certain surplus 
of our mineral products rather than allow it to 
remain of use to nobody. 

- It should be remembered that the conservation 
of the mineral products is in India not merely a 
provincial question ; the future of the country 
as a whole is dependent on its minerals ; the 
small amount of revenue obtained locally is 
unimportant in comparison with the great 
political question of economic independence, 
and the mineral policy, not only of Provincial 
Governments, but of the Native States, whose 
prosp^ity depends upon the stability of the 
Imperial Government, should be controlled with 
the greatest care. I would more readily grant 
the power of fife aiad death to an administration 
than freedbih in disposing of its minerals. The 
time is coming when the mineral (Question will 
be to India,, in:, its .geographically isolate 
portion,; om' of the ^greatest of its political 


questions. We have there an enormous popu¬ 
lation rapidly learning the arts and luxuries of 
civilisation, and there is not one among those 
that are the luxuries of this, and the necessities 
of the next generation that are not dependent 
bn its inorganic products. 

There is no colony that has an external trado 
comparable to that of India, and no dominion 
of colonies that closely competes with it in this 
respect; hut it should be remembered that its 
trade is still in the highly impressionable con¬ 
dition characteristic of a system in the early 
stages of its evolution. The traits that charac¬ 
terise the primitive system of barter are still 
prominent in India’s external trade, which is 
largely a simple exchange of the natural products 
of a tropical climate for the manufactured 
goods of the more highly developed communities 
in the temperate zone. The opening up of other 
tropical regions will necessarily strike at the 
commercial prospects of India, while some of the 
products formerly obtained in abundance;through 
the rapid reproductive powers of a tropical 
climate, are now being manufactured more 
cheaply through the development of chemical 
science in Europe. India has soon to face these 
changing industrial conditions. The natural 
advantages of a rich tropical vegetation are now 
challenged, and in the now competition the 
Government must turn.its minerals as well as 
its vegetable products to the best ooonomioal 
account. The country has lost nothing by the 
export of vegetable products that cannot again 
. be reproduced ; but to squander the mineral 
resources would be a crime to the country. 
Conservatism may bo undesirable, but caution 
is essential. 

Although beyond the immediate object of 
this paper, it is desirable to take this oppor¬ 
tunity of removing, so far as false impressions 
can be removed, the well-advertised idea that 
the present so-called political unrest in India 
endangers the security of financial investments' 
in mines as well as other industrial enterprises 
which involve expenditure on immovable plant. 
To me. the form of unrest wliich has so far been 
manifested rather increases than otherwise* the 
value of financial investments ; for, among all 
results of our work in India, nothing has been so 
prominent in recent years as the general relaxa¬ 
tion of discipline in the training of those who 
are about to take on the responsibilities of man¬ 
hood. The reoeil^ Ickoolboy outrages will not be 
entirely regretted if they wake up our adminis¬ 
trators, espemalfe. those at Westminster, to the 
impor^noe Of tioi^ering a sympathetto JJuJte 
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with healthy discipline, and the political 
stability of the country ought thus to be 
increased by this timely lesson, 

DISCUSSION. 

The Chairman said one or two little points 
had been suggested to him in connection with 
administrative matters. In his instructive and 
interesting paper the author mentioned that the 
Geological Survey Department, the commercial 
community, the mining industry; and the Govern¬ 
ment, were all practically at one as to the .propriety 
of certain rules for mining licences and so on. He 
should like to give an illustration of how very 
great the change had been. At the time when 
Sir Thomas Holland went to India, he himself 
was in the Madras Board of Revenue, and that 
department was called upon to report on the 
mining rules, one of which was to the effect that 
after the expiry of the mining lease granted by 
Government, the surface was to be restored in 
precisely the same condition as it was when the 
licence was granted, no consideration being given 
to the fact that there might ha some hundred 
thousands of tons of refuse on the top. That was 
now all changed. The author, by some astute 
method, had managed to accomplish what very 
few heads of departments had been able to do— 
he seemed to have obtained all the liberty he 
re(iuired for making his departmenb as useful, as 
possible. The intelligent office clerk, and possibly 
even some of the hierarchs, were sometimes prone toj 
suggest ffnanoial or statistical statements for adding 
to annual reports, and that went on until the head 
of the department was very often overweighted 
with the writing of reports, and left very little 
time for doing anything else. He used to think 
in India that some officials regarded figures 
relating to facts as actually of more importance 
than the facts .themselves. Lord Gurzon made a 
most admirable^ attempt to get rid of that evil, and 
for a time was successful, but the disease was 
probably endemic, though it might be overcome 
in the course of time. The most extraordinary 
official statement he himself had ever had to sign 
was one that had , to be sent to the Secretary of 
State some thirty years ago. The district he was 
.in then covered about 8,000 sc[uare miles, and 
calculation was required as to the amount of 
carpentry work and ma^ry constructed during 
the year, and the notification was that it was to be 
put in pounds avoirdupois I He would not intervene 
further between Sir Thomas and the gentlemen 
with expert knowledge who were about to address 
the meeting. 

Dr. Walter Saise said his interest in the ob¬ 
ject of the paper was mainly with the coal question. 
Goal was not only the bulkiest- and most valuable 
mineral product of India, but it"ffts chiefly utilised^ 
on the spot for manufaottidjag and oatGEying pur- * 
poses. But his interest was due phi^y to the fact 
that he spent tMrty yeam' in tim coal 
B'etigal. ■' When ,hf 


output of that continent was 970,000 tons. ‘ Now 
it was nearly 12,000,000 tons, or thirteen times 
greater. He remembered at that time (in 1878) it 
was still a matter for discussion and argument as 
to whether Indian coal could be burnt on railways 
in the locomotives. He remembered seeing and 
reading a report made by a distinguished locomotive 
superintendent, in which it was stated that Bengal 
coal was not good enough for locomotive purposes, 
and that English coal must be used if speed was to 
be maintained on the railways. Nowadays Indian 
coal practically was the only fuel used on Indian 
railways, amd speeds on Indian railways wero quite 
good. The Bombay-Calcutta postal express 
covered the distance from Bombay to Calcutta in 
less time (about 8 hours less) than the P. and 0. 
express from Calais to Brindisi, the distance being 
much the same. And that was done with Bengal 
coal. The use of Indian coal on Indian railways, 
to which the birth and growth of the Indian coal 
industry were mainly due,* was largely the result 
of the acquisition in 1870 by the East Indian 
Railway Company of its own collieries, against the 
wish of, and in opposition to, the then Government. 
For some years that colliery (Zurhnrbaree Collieries) 
raised one-third of the total output of coal in 
India, and when the coal trade increased, by reason 
of demands for other railways, this colliery raised 
one-fifth of the output of India for some years. 
The East Indian Railway Company might be said 
to have educated Indian railways to the use of 
Indian coal. In 1890, when the output of ^al for 
Bengal was 1,626,000 tons, the East Indian Railway 
Company made a further great step. That company 
deputed an officer to explore and map a coal-field 
of 180 square miles area—the Jherria Goal-field— 
published a map, and distributed copies to the 
landowners and merchants of Calcutta, and then 
built a railway into the coal-field. The Govern¬ 
ment of India had no part in this policy except a 
rather reluctant acquiescence. The result was seen 
in the output of to-day. That coal-field, tapped 
by the energy and foresight—and to the ultimate 
considerable profit—of the East Indian Railway 
Company, now landed 7,000,000 tons per year as 
compared with nothing in 1890, and the total out¬ 
turn of Bengal had increased from 1,626,000 tons 
in 1890 to 11,560,000 tons in 1908, to the great 
advantage of the railway that encouraged the 
trade. He had related this little fact—not generally 
known—of the policy of the East Indian Railway 
Company, because it indicated that enterprise of 
this kind by either wealthy corporations or Govern¬ 
ment was necessary, in that vast country where 
cheap carriage was the main problem, as it was in, 
the case of coal. A new coal-field, Bokaro, was to 
be opened out by the joint enterprise of the East 
Indian Bengal-Nagpur Railways, and wotdd 
probably give a new ffilip to the coal industry. 
1 new. coal-field with coal to be got m^ely. for tlxe 
trouble, so to speak:, of shovelling it into wa^ns, 

; 1^3^01 railways ia stfil oaertMrd of 

,,, be looked- as the backbone of' 
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offered great inducements—where there was only 
unskilled labour and a large quantity of it available 
—for colliery enterprise. The only capital necessary 
was to provide shovels and picks on the part of the 
colliery owner and to put the coal into wagons, 
which the railways then take away. The expansion 
of the coal industry had been accompanied by an 
improvement in the methods of mining and colliery 
equipment, as Sir Thomas Holland’s slides showed, 
and the management and labour had both become 
more efdcient. The difference between 1878 and 
1908 from Ms own experience he could say was 
very marked, and all for the better. 

Er. John W. Evans congratulated the Society on 
obtaining a paper from Sir Thomas Holland, who 
had set forth the enormous strides that had taken 
place in the mineral industries of India in the 
quarter of a century during which the Government 
had the good fortune to possess Sir Thomas 
Holland’s services. The progress in India in this 
respect during the last quarter of a century had been 
greater than had occurred in the British Isles in 
perhaps three-quarters of a century. Sir Thomas 
eaa-ly made his reputation amongst the mercantile 
community of India. He remembered lunching 
with him at a wayside railway station in Mysore, 
where a number of planters were .discussing 
the visit of Sir Thomas to the State, and specu¬ 
lating as to what would be the resialts on the 
development of its mineral industries, none of 
them suspecting that the slim youth sitting by 
them was the man to whom they were referring. 
With regard to the future of the mineral develop¬ 
ment of' India, there was nothing more difficult 
than to prophesy. The lines which it would follow 
in the next quarter of a century would probably 
be very different from those which it had pursued 
during the past twenty-five years, for there was no 
department of industry which might be expected 
to show throughout the world greater changes. 
In the extraction of metals from ores electrolytic 
methods would gradually be substituted for smelt¬ 
ing, and the centres of industry would be to a 
large extent determined not so much by the dis¬ 
tribution of coal as by the distribution of water¬ 
power. Where no water-power was available, and 
coal had to be resorted to, it required very little 
perspicacity to see that in many cases it would pay 
better to convert the coal into power and use the 
power in electrolytic processes in the extraction of 
metals than to employ it in what would in the 
future be considered the present crude methods. 
Whatever happened, however, the mineral industry 
of India in the future, as now, would owe an 
enormous debt, which could never properly be 
estimated, to the hard work and the intelligence 
of the late Chief of the Geological Survey in India. 

Mr, Aluan GEEBNWBLn said that the paper 
vividly presented the great mineral wealth of India, 
and the complex social and physical conditions 
which governed its produoiaon. About five years 
ago he had the pl^sure of going over the principal 
ooal-produoing fields of India and was much struck 


by the primitive methods that were used in coal 
production; but in the last few years with increased 
production the methods and apparatus had become 
very much more up-to-date. Improvement was 
bound to occur as *the fields developed and the 
process of extraction became more closely allied to 
that in vogue in this country. Undoubtedly the 
trend of mineral production in India, especially 
coal, would very largely depend on the appreciation 
the Government had of the necessity of a close 
knowledge of the peculiar local conditions, and 
that knowledge could be only obtained by those 
who resided in India, and were acquainted with all 
its necessities. 

Mr. Percy Bramley said he spoke as a man 
horn and bred in India, and therefore to all intents 
and purposes a native of that country. With 
regard to the question of sugar, it had always 
struck him as very extraordinary that in a country 
like India, where the population were very large 
consumers of sugar, the market should be held by 
foreign countries. The consumption of sugar 
amongst the native population was enormous, but 
until some process could be introduced which 
would produce the sugar they required there would 
be a difficulty in competing with foreign markets. 
The natives of India did not want refined sugar; 
they wanted a coarse sugar known as cheem or 
shukaTf and also a form of condensed molasses called 
gul. If produce such as that could he produced in 
India there was a great opening. The sugar-cane 
was indigenous to the country, and there was no 
reason why India should be dependent on foreign 
supplies. With regard to oil, there was an enormous 
demand throughout the country amongst the 
common people for ordinary paraffin, which, during 
the last twenty-five years, had superseded to a largo 
extent the ordinary country oil. In all village 
fairs, and in even the smallest villages, paraffin of 
sorts c6uld be obtained. The market apparently 
was held now by Americans, but if ^be oil-fields of 
Burma and Assam could supply the want there 
were immense fortunes awaiting those who could 
develop the market. One point to be remarked 
with regard to coal was the increasing scarcity of 
the ordinary fuel of the country. Wood used to be 
very much more available than it was now, and 
the question of the fuel supply in northern India ■ 
was becoming acute. There was an immense open¬ 
ing for coal for domestic purposes. It would be 
necessary, however, to cheapen the coal, and in that 
connection cheap transport was necessary. With 
regard to the railways the author had shown a 
map of the Raniganj coal-fields, showing the radia¬ 
ting railway lines. It was rather a pity that the 
rivers were not shown on the same map. Parallel 
to the railways was one of the finest natural water¬ 
ways in the world^ the Ganges and its tributaries, 
and the develop3|^|it of the waterways seemed to 
*him to promise the opehing-up of great possibilities 
in the question of transport. With reference to 
the Bench Oentral India, how far they 

were workaWo “by waterways he did uot know, hut 
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it might be possible to get on to the head-waters 
of the Narbada. As to mineral waters, there were 
vast possibilities in the Himalayas, but whether 
the natives of India would ever be got to appreciate 
the value of mineral waters was very doubtful. 
On the subject of the education of Indian students, 
the difficulty in extending a knowledge of technical 
subjects amongst the people of India seemed to 
arise from the fact that until technical education 
was given to the working-classes who carry out the 
work the spread of knowledge would be retarded, 
because the class of student who came to Europe 
was not drawn from the working-classes. Any 
scheme of technical education devised for the people 
of India should be extended to the working-classes. 


Sir James Wilson, K.O.S.I., in proposing a 
hearty vote of thanks to the author for a most 
interesting paper, said he had had the privilege of 
working with Sir Thomas Holland for a year or 
two when Secretary to the Government of India. 
The Geological Department was for a time one of 
the Departments with which he had to deal, and 
he had every opportunity of seeing the excellent 
work Sir Thomas Holland was doing in India. As 
Director of the Geological Survey, Sir Thomas 
added to our knowledge of the geology of India, 
not only from a practical point of view but from 
the scientific side, and he had watched his work 
as a scientific authority with great admiration. 
But Sir Thomas was not a mere scientific man; 
he could make a distinction between a geological 
theory and a practical business proposition, and 
his advice as to how the, Government should deal 
with the people interested in the mineral de¬ 
velopment of India was always of a very practical 
nature, and was received, not only by the 
Government but by those interested, as sound 
and sensible. With regard to the attitude of the 
Government towards the mineral development 
of India, very often the Indian Government had 
been abused by impatient mining speculators 
and investors at home, who wanted to make 
money as quickly as possible. But the Govern¬ 
ment of India had other things to think of. Often 
there were questions of the ownership of the 
minerals below the surface, and th^ Government 
did not wish to encourage the mere company 
promoter, but desired to see that the people .who 
were beginning to develop the minerals of India 
should do so in a rea^rfHy practical way. Also 
it had to think of the interests of the people in the 
locality who generally oTOed the surface of the 
soil, and there were mah|y difficulties which arose 
when a Tnmiy«g population came amongst a pastoral 
people and often ruined their character and their 
health. Naturally, ther^lie, there was occasionally 
some delay’ before a luihing prospector obtained 
the. lease he . SometimeB^ was a 


iittie ;i?ed-Wpe- and 
wh614 thte Gav< 
jAto 

\the3^^^' 


ft. 



^telay, , 

shown"'' 



Mr. Abdullah Yusup-Ali, I.C.S., in seconding 
the motion, said Sir Thomas Holland had dealt 
with a most difficult subject with the depth of an 
expert, the ease of an orator, and the humour of a 
man of the world. 

The resolution was carried unanimously. 

Sir Thomas Holland, in reply, said he was 
especially pleased to meet his old friend. Sir Jamas 
Wilson, because it was under him as chief that the 
first review of the mineral production of India was 
prepared, and it was through his encouragement 
that the work was undertaken and carried out. 
He agreed with a great deal of what Mr. Percy 
Bramley had said, especially about the food supply 
in the United Provinces. It was all very well to 
issue Government orders to increase the amount 
of forests, but the amount of forests in India 
could not be increased without curtailing the 
cultivated land, and as there were more mouths to 
fill in India it was dangerous to reduce the culti¬ 
vated land in order to increase the forests. He 
pointed out that the rapid development of the past 
few years was in no way the outcome of his work, 
but a merely fortuitous coincidence with his period 
of service. Much of the progress, however, was due 
to the foundation of systematic survey work 
accomplished by his predecessors and senior 
coUeagnes, aH of whom, with himself, had worked 
in harmony with the mining community. He 
agreed with Mr. Percy Bramley in calling attention 
to the value of the great navigable waterways, but 
pointed out that the Narbada Eiver could not be 
utilised as an outlet for the Penoh valley coal. 
The river is separated from the Penoh valley by the 
Satpura mountain range, while the river itself is 
not navigable. He recognised the value of Dr, 
Evans’s suggestion that electrolytic smelting would 
in future change the form of metallurgical develop¬ 
ment ; but it should be remembered that, on the 
peninsula of India, water-power can rarely he 
relied on as a continuous supply without expensive 
storage-reservoirs; the rivers vary so greatly in 
discharge from the monsoon to the dry season that • 
many of the largest cannot be depended on for any 
serious supply of power throughout the year. . 


TWENTIETH ORDINARY MEETING. 

Wednesday, May 10th, 1911; Mr. Epwahd - 
Paoeaed in the chadr. 

The foUowing o^mdidates were propoi^d for 
election as m^bers of the Society:— 


0dt4, Thomas, International Waterways Gommis- 
“ sibn (O^^an Section), Ottawa, Canada. .; 
Fourie, P^elrt# Jacobus, Jansenville, Cape Colony, 
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The following candidates were balloted for 
and duly elected members of the Society:— 

Boyd, Miss Emma S., 18, King’s-road, Southsea, 
Hants. 

CroU, George, Camden House, Ghislehurst, Kent. 
Holland, William W., Ph.D., Johns Hopkins 
University, Baltimore, Maryland, U.S.A. 
Holman, Arthur, Ishapore, Bengal, India. 

Howat, William Erederiok, M.D., Hammond, 
Indiana, U.S.A. 

Sanguinetti, Vivian, c/o Dr. H. H. Sanguinetti, 
19, Camden House-road, Kensington, W. 

Triggs, Bernard, c/o Messrs. Cox & Co., 16, 
Charing-Oross, S.W., and Royal Bombay Yacht 
Club, Bombay, India, 

Wood, Casey A., D.O.L.,M.D., Suite 1208, Chicago 
Savings Bank Building, State and Madisoh- 
streets, Chicago, Illinois, U.S.A. 

The CHAiEMAjjf expressed the regret felt that the 
Earl of Denbigh had been unable to be present to 
preside, as his lordship had hoped. 

The paper read was— 

BEET-SUGAR FACTORIES. 

By Hal Williams, M.I.Mech.E,, M.I.E.E;, etc. 

I do not propose to-night to enter into a 
discussion, except very briefly, as to whether it 
will or will not pay to grow sugar-beet in this 
country, and establish sugar factories, because 
that, though the primary (question, is the com- 
mereial one and outside the scope of this paper. 
It is a question, moreover, that cannot be 
decided without a survey of the international 
sugar market and the fiscal policies of the 
various sugar-producing countries. There is a 
popular idea that tiie sugar-beet requires an 
abnomial amount of sun, but this is incorrect, 
iox what the root really does require is plenty 
of moisture up to, say, the ncdddle of August, 
When the root is growing, and plenty of sun 
- during September and the beginning of October. 
The climate of these islands may leave m*uch 
to be desired from mmy points of view, but it 
does give the sugar-beet what it requires, and 


—^to mention only one small sugar-producing 
area—can, with an even more suitable soil and 
climate in this country, less than one hundred 
miles further west, be without any commercial 
value at all. This state of affairs is the more 
remarkable and the more to be regretted, because 
while we in this country are suffering from very 
severe agricultural depression, and while large 
tracts of first-class soil are laid down in grass, 
which is the least intensive form of cultivation, 



m. 1 , 


is admirably its cultivation; in fact, 

; bipedence h%s prdved that better beet can be 
g^own in Engto4,%an practically anywhere 
^em Eurqpe, fba euliavation of sugar-beet 
on Ihe-Confeetotv where the climate is not so 
arfpays very well; and to any- 
several sugar seasons 
ataomabus extent of the 
-remarkable indeed that an 
' 'a^ritelturally 

c| the noj^ of F^ce and -Belgium, 


because it does not^gay to grow anything else, 
there is hardly piece of agricultural ground 
to be found in th^e Continental area I have just 
mentioned wMcn" does not bear a very profit¬ 
able crop of sugar-beet at least every three 
years, and equally profitable cereal crops in the 
other two.’ In this connection also it is inter¬ 
esting to note that the cultivation of sugar-beet 
is increasing,by leags and bounds in the United 
States of AiiierM,’Where it is replaouag thb 
sugar-cane as a sttgar^produeer, . . „ - ^ 
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Beet gives the best results when grown with 
a two years’ interval between successive crops, 
the best rotation being beet, wheat, oats. Fig. 1 


for sugar-making; in fact, even with roots 
which are completely buried, it is customary, 
before sending them to the sugar factory, to cut 



Fig. 2. 


is a photograph of a sugar-beef grown by 
Messrs. Sutton h Sons, Beading. You will 
observe that in appearance it is more like the 
common parsnip than any other root, and, like 
a parsnip, it requires a deep cultivation in order 
to get the best roots. It is for this reason, 
undoubtedly, that ground which has produced 
beet one year produces such excellent crops of 
cereals the other two. The roots are grown 


‘ off a generous slice of the top of the roots with 
the leaves. 

So much for the growing of the roots, which 
is, as I have said, a different department from 
that with which I have to deal to-night; to me 
the manufacture of the sugar with the huge 
possibilities it presents of introducing methods 
for saving time, labour, heat, power, and con¬ 
sequently cost, is by far the most interesting 



Fig. B. 


much m6re closely than, sajj mangels, ah4 the 
whole of the root 

Fo^ this reason they are more difficult to Imcv^ 

sfcyi 


jhoblem. I proi^se to describe the ; 
^me dehijil, ^d if I can. succeed. 

el^.ihbUT'hnagmar^ jOurhey ' 
.y,T to sto 
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I want to deal first of all witli tlie way in ^farmers to grow. The patch in question did 
which the roots are harvested and brought to not exceed some two acres, but it was harvested, 
the factory, and for this purpose I propose to and the beet carted to the factory all the same, 
show you some photographs which were taken Figs. 3 and,4 show the method of carting; the 



Fig. 4. 


at a beet-sugar factory in the north of France end of the sugar factory is shown on the left of the 
last November, when the harvest, or cam- photograph. After the farmer has unloaded his 
paign ’* as it is called, was in full swing, roots, he takes the cart under the shoot (Fig. 6), 
Unfortunately, the weather was very wet, and from which the cossettes, or slices of beet after 
as the sun had not its proverbial Continental the sugar has been extracted, are delivered back 
brilliancy, the photographs are not as clear as to him. These are a by-product, used as 



I should, have wished. Fig. 2 is a very bad 
snapshot, indeed of a beet field. I am dis¬ 
appointed that .lt should be so bad, because it 
was photogmphi^^;S order to illustrate to you 
the small patch^ j.o|, b^et which it ^pays the 


cattle'food,, and^^are sent all over the country 
for this purj^s^r^^hey .are mther mixed with 
about * 4 per of-molasses, dried in ovens 
tin* the^ ,non’^^^#bout 10 per cent, of water, 
and rfta^d jte^linter food, or otherwise dealt 
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with. Fig. 6 is a view of the end of the factory, what looks like a ditch, with a man in 

and shows the cossettes or slices being delivered the foreground cleaning it out. This is one 

into the railway trucks ? while Fig. 7 shows of the “ hydraulic canals,” and there is one 

trucks full of these spent slices, ready to be of these water channels under' each pile of 



Fio. 6. 


sent off to some more distant consignee. Fig. 8 
gives a very good idea of the general appearance 
of the factory, and clearly shows the piles of 
beetroots which have been unloaded from either 
truck or cart waiting there to have their 15 
or 16 per cent, of sugar extracted from 


beet that you have seen. Water is let into 
each channel in turn, and the roots are con¬ 
veyed by this water into the factory, being 
partly washed on the way. This is the begin¬ 
ning of the process. When the roots, after 
passing along the channel, arrive at the factory, 
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moving by tbe revolving arms shown, and 
which in consequence are cleaned by friction 
as they rub against each other. The cleaning 
is a very necessary and particular process, as 
small stones are very apt to get jammed in the 
roots, particularly if the ground in which they 


as in Fig. 15. In either case the vessels are 
filled in turn with the freshly-cut slices. When 
the vessels are full, either fresh water, or water 
which has already passed through the adjoining 
diffuser, is let in, and the diffusers are worked 
in series in much the same manner as a battery 



Fio. 8. 


have grown has not been deeply ploughed, and 
the roots are bifurcated. These small stones 
play havoc with the cutting knives. From this 
washer the water returns to the channels to 
continue its work as a root conveyor, while the 
beet, after being weighed, passes up to the 
cutting machines, which, in order to get the full 
benefit of gravity, are frequently placed at tbe 
top of the building. These machines cut the 
beet into slices or cossettes of a corrugated or 
W section, the object of this shape of out being 
to prevent the various slices lying so close 
together that the water which extracts the 
sugar cannot get to each surface. 


of acidulating tanks until all the sugar in tbe 
^ices, except about 0*2 per cent., which cannot 
be recovered, has been extracted. After 
diffusion, the water which has passed through 
the battery, and which contains the green or 
raw juice, is weighed and taken to heaters, 
and thence to the liming tanks, where it is 
treated with lime to remove the organic im¬ 
purities. The cossettes, or exlmusted slices, 
are removed by tbe elevator you see in Fig. 16, 
passed through the presses shown, which free 
them from the bulk of tbe water they contain, 
and are delivered into the carts or railway 
trucks, as we have seen in Fig. 5. An 



Ate* the beet has been out, the slices are 
placed in the diffusers, which are arranged either 
- m a circuleaf -battery, or in parallel rows. . In 
liie former ‘Considerable head-room is 
and, ^ fall by gravity into the 

m ■' 'Tn the latter case the 

'diffasers by'belt, 



essential part of every sugar factory is the 
hme-kiln (Fig. 17), in which the lime-stone 
is calcined. This lime after burning is slacked 
to form milk of lime, which is mixed in 
carefully-measured proportions with the pre- 
viotLsly-heated juice, which is then ready 
for the operatioapt Mi the first oarbonatation. 
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This process consists of treating the juice in 
special heated vessels with the COg which 
was given oil by the lime when burning in the 
lime-ldln, and which, after being caught and 
washed, is pumped into the juice. This COg 
precipitates most of the lime as carbonate, and 


with calandria, and are worked under vacuum, 
as shown in Fig. 19, but these are rapidly being 
replaced by the much more efficient Kestner 
Climbing Film Evaporator, working either with 
vacuum or pressure. One of these pressure evapo¬ 
rators is shown in Pig. 20; it evaporates 1,000 



Fig. 10. 


the juice is partly purified. It then passes 
through filter presses as shown in Fig, 18, and 
is again subjected to the action of OOg in the 
second carbonatation, where it is further 
purified and again pas'Sed through filter presses. 
In some factories the juice is sent to the 
evaporators after this second carbonatation; in 
some it is first subjected to a third carbonata¬ 
tion and filtration. After the second or third 


tons of water per twenty-four hours, which is the 
resultant from the 1,000 tons of beetroot dealt* 
with in the factory. In other words, 1,000 tons 
of beetroot produce 1,250 tons of clear juice, from 
which 1,000 tons of water has to be evaporated. 
This is 80 per cent, evaporation, and in this 
particular case all the evaporation is being done 
under pressure with extremely efficient and 
satisfactory results. It would not be too much 



carbonatation, . as th© oa^^ m be, th© juice is to say^ ^hat Monsieur, worked 

a ' light • oleaiP yellowi^ hg-ubr at a densHy of a. revolutions' ©Jad .econoiny with 

6 or 7 degi^©©s B4, fdi^ the ,evapora- which eVapqi^atif^ ^es place. In 

'■tors. 4y^'#f evaporator the,ht^or-^he 

bonatoer© ri^naln in until,, 

r In the 1© r^hei. ’‘|his Is fcequeD#'’,^#ep#"' 
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of so long an exposure to heat is deleterious. 
In the Kestner evaporator, on the other hand, 
it passes through in a^ continuous stream, 
remaining in the evaporator, and consequently 
in contact with the heated tubes, for a period 
of only about five minutes. After the juice 
has been evaporated to a density of 30"^ to 
83° B4 in the Kestner, it is pumped into the 
boiling vacuum pans, which are of the ordinary 
type, where it is boiled—called technically 
boiling, to grain—and evaporated until the 


malaxeurs, where it remains from four to 
ten days, and, when the sugar has sufficiently 
crystallised out, through centrifugal machines, 
which extract the second sugars. The molasses 
which remain are either sold to a distillery or 
are mixed with the dried cossettes and sold as 
cattle food. The treatment of both first and 
second sugars after evaporation will probably be 
considerably modified and simplified in future 
by a new process that is now being perfected 
by Monsieur Kestner. The present system is 



Fig. 18. 




bulk' of the crystsis have formed. It 
" is then cold malaxeurs, or stirrers, 

_ where it remad^gfor-''from two to' four 4ays. 
i keep the mass of juice and crystals 

^tfi have formed suffi- 

, into the oeatrifugal 

: :whi(4pfsi|ifete the , first 'crystals, 

irom the remainder. 



:&st ’Seated, 
1 a!|hdiiBr it ^ l^s ‘ viscous, 
pa.§sed fhrot^. 


an extremely, lengthy and complicated matter, 
requiring very heavy and expensive plant. 

The sugars both the first and second pro¬ 
duct go to the refinery, usually a separate 
business, where they are dissolved in water to a 
sdluMoh of about 33° Bd, filt^ed through 
blackbone,. and again boiled to grain. The 
^ash, liquors^, are evaporated, and the , first, 
second, etp,rp3^o&ots are turned into the many 
forms of wMte:®igar which are so familiar to U6U 
"This into the interior of a sugar 

factory, and the very brief summary of the 
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process of beet-sugar manufacture, will serve to expended upon its design, if the best and most 
sb(^w you that a sugar factory is not the simple economical results are to be obtained. The 
place which so many people think it to be. It progress of the sugar from the time the beet 
will also serve to give you some idea of the . first enters the factory till the time the bagged 
amount of money and thought which has to be sugar leaves it, must be continuous and uninter- 



. t". 
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rupted; no gronnd must be covered twice, every 
avaiiable nnifc of beat must be utilised in 
suitable boilers and beaters, and every step 
forward must be as automatic as it is possible 
to make it. Tbe molasses or waste material of 


acid, potash, soda and organic acids. It should 
really go back to tbe soil, but it is frequently 
used for making sulphate of ammonia and 
cyanide of potassium, so much used in gold- 
mining, and for killing blight in vineyards. 



Fio. 16 . 


the st^ar fsM^ry is the raw materisd for sevra^al fhesedilfer^t manufactories are all esTtremely 
other induskies, notably the distillation of prosperous* apd if we consider the amount of 
aloohol, and ^ or waste el Mie dis- capital on if|jiqh they pay dividends and the 

iillery, or distii| 0 ff ^adh as it m caOed 'in ibis amount Ibey ^Iskibute in wages, we can 
eormky* is fee raw matel®! l^elves—Hthem why not 

^ustries- *#aas^ oootato' bulk of' ■ :It|.^'’..|atis£aictory to note, however, 

the nikogen extiadfei tom tbe soil, pboephorle at least ^me people in England are 
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alive to the importance of the question, and 
that the country is beginning to wake up. 
The admirable work done by the pioneers, 
particularly by Lord Denbigh, is likely to bear 
fruit in the near future. 

The sugar factories abroad are of various 
sizes, the largest are owned. by companies, 
many are owned by landowners who manu- 


is, of course, continuous, and the ‘‘campaign” 
lasts about eighty days, after which time the 
factory is shut down for the rest of the year. 
A factory for dealing with 500 tons per twenty- 
four hours costs about ^60,000, complete with 
buildings and plant. This factory would deal 
with 40,000 tons of roots per annum, which 
would represent the product 1 under average 
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facture sugar from beet' on th^ own 

property, while many are owned by. farmers 
and run on the co-operalive principle.^ A very 
good and usual size is^ factory'c^iable of 
doling with* #00' tons ol beetroot p^ tWmty* 
fom*'’ hours, tb'ougl'^ '• ’ ':]krhiaps more;; 

.oessful ^th' eihaT:|sl6Si^''tfe< 

many;df"ftfate; ^$ii^g^pM.fwIxich* we;have-;se^* and; in.. 

were-'^tomha 'a^fa^ly dead^' W3& ■; ■ '&■' ■ 

4i<M)0 tons periw^n^^l^nriidurs. 


conditions of, say, to 3,000^ acres,^ an 

amount of l^d #hMi could easily be spared 
from* grass growings- 

In Ibgland tie'^bOet:^^ expected ^ to 

yield papbdnl|:;0f' 
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and deep ploughing—and to the fact that refineries, why not the factories ? During last 
the larger area under cullivation enables the aiutumn some 20,000 tons of sugar-beetroot 
ground to get a longer rest between successive were exported to Holland from England to be 
crops. There is, however, a great difierenoe of turned into sugar there. 

opinion on these points. In France alone there I am merely a specialist in the building and 
were some 230 sugar factories, and only twenty equipment of factories, and am not a politician, 
refineries, this showing the importance of the an agrioultur^t, or a fiscal expert; and it is, 
industry aacd ;||he relation between its two I suppose, behsiiuae of my limitations in these 
por^oos. la EnglEUid we already have the latter directions that I am unable to understand 




Fig. 19, 
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whether the inability of the inhabitants of genuine and stable causes, or merely to apathy 
the British Islands to produce and manufac- and ignorance. The proverb, (xod helps those 
ture, at any rate, a large proportion of their own who help themselves,’’ is as true to-day as 



20 . 


j. r'"-' ; ^4^“^ 

■ suga^, and to 'of ol'. ... when the '©^ression'-cryBtfliilMse^v^fS^;^^- 

' pounds .sterling oominumty^ dc^s 'seem 

nf ihft progress wd .pros- 
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or tlieir fellow-eounfervmen, who are working in 
other incliiatries. Can apathj’ be the reason, 

I wonder ? 

It gives me pleasure to acknowledge my 
thanks to Messrs. Sutton k Spas, Reading; M. 
Giiain, Tirlemont; M. Alberic Dorzee Boussu, 
and M. Fellett, Lille, to whose kindness one or 
other of the photographs which you have seen 
are due. 

DISCUSSION. 

Mr. Walteb F. Reid, F.I.C., said the subject did 
not deal with a branch of technology with which 
he was acquainted, but all who went often to the 
Continent must have noticed how great was the 
prosperity brought to certain agricultural regions by 
the cultivation of the sugar-beet. For such culti¬ 
vation the land did not need to be very good, and 
the climate of Europe generally was not so good as 
that of England for the crop in question. Two 
years ago, in the autumn, when ha was in Upper 
Silesia, the countryside seemed full of people ; the 
explanation being that every available hand was 
anxiously leaking after the beet, as there had been 
a frost the previous night. Every little while one 
came across a factory devoted to some agricultural 
industry, to make some material which English 
people imported, and which they might equally 
well grow themselves. This involved the important 
question of maintaining a large section of the people 
on the land. The extraction of the beetroot was 
now a matter of such accm*acy, that the utmost 
could be got out of it; the experimental stage had 
long passed, and it only remained to adopt the 
latest devic^. It would also mean the manufac- 
tute of a great deal of machinery for the purpose, 
and the aceemon of much traffic to the railways, 
iu England there seemed to be much less com 
grown than formerly, and much more laud was 
given over to grass cultivation. The number of 
cattle, also, was diminishing, and that, too, in spite 
of the fact that we were importing milk from 
abroad. The demand for the beet industry was 
here. He asked how the masses of beet were 
.protected from frost, which must act injurion^y 
upon it,. Me isoimluded by reminding the meeting 
, of an address to ha delivered on the subject by the 
Esri oi Denbigh at the. Agricultural Kali on the 
afte^wT^of l^y 16th. 

Dr. GustLr said that^Eagland 

could e^rfeainlj i^ow beet as well as any other 
,. ^ The question was whether 

it copfil he mpnnfaefeured at a profit. The labour, 
question w»| nbt a very large oUe, as the wages 
paid at the present day in Germany in the 
chemical m&?irias m&m as high as in England. 
In Germany, ^ farmer who had one© begun 
to grow beet .^ev^ gave it? up. Why should 
not that ba"&,, JBnglani also? ' The 

,- .^son was he ,h«yi no iuduce- 

^p^t, and no that It would pay 



him. Why were not the rich people who were 
interested in sugar-refining earning forward and 
erecting factories for the beet industry ? The reason 
was, that they were interested in buying the 
eheipsst sugar. The farmer was the person who 
stood to benefit, and so any factories for that purpose 
should have farmers as shareholders. Mr. Rider 
Haggard found that the farmers in Denmark were 
interested in the sugar factories. In Germany and 
France the sugar factory was regarded by those 
nations as a Government agricultural school. The 
£60,000 mentioned by the lecturer for plant and 
buildings for treating 500 tons in twenty-four hours 
about coincided with what other authorities said; 
and that sum, if it was going to ^uefifc the agri¬ 
cultural community so greatly, was not much to he 
found by the Government. Moreover, it would 
employ between 200 and 400 hands, a very impor¬ 
tant mattpr from the point of view of agriculture. 
He did not understand the remark of the 
lecturer that the Kestner appliance was without 
a vacuum installation; the Kestner appliause 
which he knew certainly had a pump. With 
regard to frosts, the beet grew beneath the 
ground, so that, until it was removed from the 
ground, it was not . damaged by surface frost. 
And the “campaign” time did nob exceed some 
sixty days, 

Mr. G. L. CotiRTHOPE regretted the pictures 
shown by the author did not include some from 
Germany and Holland, as in those countries 
the industry was better organised than in 
France, especially the transport of the produce. 
So well organised was this latter, that seldom 
did the factories have more than twenty-four 
hours* supply on the spot at any one time. The 
question with regard to frosts seamed to have had 
reference to the beet when they were stacked. As 
the result of a'calculation he made, the amount of 
beat-sugar imparted into this country represented 
an expenditure of some ten million pounds sterling 
in wages for labour. And the extent to which 
beat was a cleaning crop was not^ sufficiently 
recognised; and one of the greatr.advantages of 
heel was that it fitted in so well as a “ rotation 
crop,** and was muoh more profitable than swedes. 
He was informed on good authority that the sugar , 
took nothing away from the soil at all, but, on the 
other hand, a lo| of manurial product was pub back 
in the land, so that the land gained from the crop. 
That fact expkliied why it was found on the 
Continent that where beet was produced, the yield 
of cereals in th^r due season had also increased, 
sometimes as nmeh as 35 or 40 per cent. Why, in 
the face of :juot the ''industry' been 

estabTii^ed lnbecause it must be 
done on a ©omp^tiyely large scale to make it 
possible at aE; r&re must be factories capable of 
deeding with M-.pueh as 600 tons in twenty-four 
hours,-and 2,00^ of land must he under culti- 

’vafeion ©aefe: ,|pr such factories, ^hioh was 

too large to ah at once. The 

£^,000 ;|lTd not include the * working 
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capital, and he did not think a start should be 
made on less than dB100,000. Before investing his 
money, the capitalist wanted to be sure that the 
raw material was available to work on, and the 
farmer, before spending money on manures, wanted 
to be assured of a profitable market. Three attempts 
had been made in this country to introduce the 
beet-sugar industry, and in two of them there was 
failure because of avoidable mistakes. In one 
case, roots were contracted for, for' delivery five 
months before the machines were in running order, 
and by the time the plant was ready the roots were 
not of much value. In another case^—in Ireland 
—when a manager was wanted, a local publican 
was installed in that post. Another case was killed 
by the bounties which were levied in Germany in 
order to kill the industry in this country, which 
was showing great promise. But now that the 
bounty system was stopped in Europe, the fiscal 
future of the beet industry was simplified; it was 


with the French. At the time the syndicate was 
trying to start the industry in England, people 
were tumbling over each other to invest in rubber 
shares. When the industry should be started, it 
was essential to get the co-operation of the farmers, 
and it should be for all time. In Germany, hosts 
of cottagers grew beet on their little plots of 
land, and at the due time carted it ofi to the beet 
jbotory. In England the first step should be, by 
means of lectures, to educate the people of the 
country on the matter, showing that there was ah 
income practically waiting at their doors. 

Mr. Arthur R. Lin& congratulated the author 
on his paper, and said that in the autumn Mr. 
Matthews and he hoped to bring forward their 
work done on 160 samples of beet, which cor¬ 
roborated what the author had said' as to the 
purity of the content of the English beet compared 
with that grown on the Continent. 


possible for growers in this country to receive a 
moderate protection from the fiscal arrangements^ 
limited to 2s. Qd. per cwt. in favour of the local 
producer as against the importer. We could com¬ 
pete in this -country without that, though he would 
prefer we had the assistance of the Is. lOd. per cwt, 
now in force. 20,000 tons of beets were exported to 
the Continent from the eastern counties this year, 
and it must he worth their while to do it, and for 
them to send the sugar back here as a manu¬ 
factured article. 

Mr. F. MacGbegorDuhcah called attention to the 
fact that eighteen months ago an attempt was seri¬ 
ously made to start the beet industry in this country, 
by establishing a syndicate—The Lincolnshire Beet- 
Sugar Company. Some gentlemen in Norfolk and 
Suffolk interested themselves in the matter, and 
when the time seemed ripe they took steps, to con¬ 
struct a proper factory and grounds, and he (the 
speaker) was consulting engineer for the project. 
The syndicate obtained an excellent site near the 
Great Northern Railway, where there was water 
and other favouring circumstances. Visits were 
made to various German towns, and experts were 
asked to equip the factory with machinery which 
would yield a certain output. The public 
were appealed to for some £130,000. The con*- 


Mr. Arthur Reavell, commenting on the 
question of the Kestner Evaporator, said Mr, 
Kestner Was the fikt to find out the relation of 
heat and time together, and the effect of those 
factors on the sugar; he also found that in the 
process of evaporation one was able to keep 
the liquid in' coutact with the heating 
surface for only a minute or less, for a 
single effect; and for a quadruple effect, up to five 
or six minutes. The pressure-evaporators had a 
pressure of anything up to forty or sixty lbs. ^ 
and instead of a vacuum, the vapour was taken’ 
away at a pressure of from one to ten lbs.' The 
juice so treated was clearer and brighter, and pro¬ 
duced better sugar than when treated under a 
vacuum. He was speaking of the concentration of 
the raw juice; the essence of the Kestner system 
was time. 

The. Chairman, in proposing a vote of thanks to 
Mr. Williams, said he was himself better ac¬ 
quainted with the manufacture of cane-sugar than 
with that of beei sugar on the Continent, In 1885 
he made his first experiments in growing sugar-beet 
in this country, and he proved in a few years that 
as good beet could be grown here as in Germany. 
Since then, seeds and methods had been improved, 


tract for the building alone was £24,000, including 
miioh storage for dry beet. The contract for 
the machinery was £6S,0C®, labour for erecting 
machinery £1,000, £2,000 for roads to faotey, 
£3,000 for railway siding, £2,400 for land, con¬ 
tingencies £6,000, workii^."capital £18,000. The 
public responded by sub^riMng £50,000, which was 
returned to them.' The firm who. were to equip the 
factory wmrked night "^y on the plena, a® 
th^ felt tim milter mtp’ succeed, and they 
^ astounded^, ^he s^m^teoate had 

into .264,' , 


and so the yield per acre wa® increased. He 
believed in the British farmer, and his capacity to 
grow any produce against any farmer in the 
world. Still, it had not been proved that in 
this I country we could convert the beets into 
sugar at a profit; yet it was most important, 
in the interests of both labour and agrioul^ 
ture, that the felal '®liould be made. But at 
pr^ent tlm capi^^li^ did not see , his way 
to' put money. _ The working 

ocmld' not 'futdowh:£60,000 for an experims^ij'';': 
we^'’oftek>a .diffio®3d’^ ^ him even to ma&e -cpda 
in 'favour-cif ^ing 
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be made to pay in this country. In regard to the 
eforts of the syndicate, he did not think the 
amount subscribed by the public was nearly as 
large as ,€'50,000. By ventilating the question in 
that and other public ways, he hoped the attention 
of the public would be drawn to it, and that the 
assistance hoped for would be obtained. 

Mr. Williams, replying on the discussion, said 
two questions—concerning frost and the Kestner 
evaporator—had been answered by other speakers. 
He did not show slides illustrating German 
factories, because his French was better than his 
German, and beet factories did not differ much in 
principle, though, like breweries, they differed in 
detail; it was chiefly a matter of personal idio- 
syncracy. He purposely did not depict the most 
up-to-date method of handling the beetroots before 
they entered the factory, as he wanted to bring out 
the point that if beet could be profitably handled 
with bullock-carts in the manner shown, it would 
he much more profitable under modem conditions. 
In some Continental factories some of the machi¬ 
nery was not modem, because the manufacturers 
could not afford to scrap their machinery when it 
became out of date and buy new. In England they 
would be starting de novo^ with all that was best, 
most modern, and most economical. He con¬ 
tended that the figure he gave in the paper—£60,000 
—was right. But of course there was plant and 
plant, and there were buildings and buildings. He 
considered electric driving quite out of place in a 
sugar factory which was compact and where all 
exhaust steam was profitably employed. With 
r^ard to the response of the public to the attempt 
to float a company, it would have been wiser, before 
gcnng to the amount of trouble which had been 
undertaken, to get the necessary capital under¬ 
written. Possibly the puhiicidid not respond so 
much as the farmers, because they were not given 
the same inducement. 


THE PEARL^FISHING INDUSTRY OF 
THE AMERICAS. 


The richest pearl fisheries in the Americas at 
the present time are those of the Gulf of California, 
centering around La Paz, and along the outer 
coast of Lower Oalifomia, in Mexico. These 
, fi sh eri es were disoovered by Hernando Cortez 
when he marched across Mexico in 1526. The 
prmQi|»l beds are near La Paz, in the Gulf, 
/ vEs|dritu Santo, Lor^zo Point, off the island of 
. CerBaInx), I>«5 Coyoto, and Mulege Bay, and, in 
alc^ the mtire west coast of the Gulf from 
I Bbs to above the island of Loreto and Tiburon 
cn the east side. In addition to those found along 


I ^e cutsid© ooa^ of Lower California, pearl oyster 
are also found at points along the southern 
of M^^ 'and Nhsarn^ua, but, owing princa- 
^ to the lack o|prol6^onior vessels, fishing has 
on ak these ;phKses. 



‘^eler hois' 'found in the Gulf of 




e Mexico, and a 


bed nearly ten miles long was located not long ago 
off Punta Santa Cristobal. These beds are now 
being worked under concession from the Mexican 
Government. Up to thirty years ago, buzos de 
cabeza, or head divers, only were employed on the 
La Paz beds, hut on the revival of fisheries about 
this time, modern diving apparatus was introduced, 
and to-day they are being worked under concession 
by San Francisco firms, who employ from eight 
hundred to a thousand men. There are two 
classes of divers—those who go down head first 
and who use no weights to facilitate descent, 
and those who go down feet first. The pearl shells 
from these waters are not as large as those of 
Ceylon, but run from 6,000 to 7,000 to the ton. 
The true pearl oyster, the iMeleagrina of the Indian 
and South Pacific oceans, varies in diameter from 
two to eight inches, according to age, six inches 
being the average. The greater part of the shell 
from the La Paz fisheries is shipped to San 
Francisco, while most of the pearls go to Mexico 
city and Paris. In 1908, the production of these 
fisheries was valued at £1,000,000, the pearls repre¬ 
senting £600,000, and the mother-of-pearl shell the 
balance. The Lower California pearls are of a 
great variety of shapes and colour. Some very 
famous pearls of history have been taken from 
these waters. One of the most beautiful gems of 
the Spanish crown is an enormous Mexican pearl, 
found near Loreto by a native diver, and weighing 
400 grains. Among the poorest natives of Mexico 
beautiful pearls are often to be found, usually 
mounted very crudely in rings, CQmhs, earrings, 
chains, etc. The Gulf of Mexico was at one time 
famous for its production of the rare black pearl, 
and a number of these have recently been taken 
from the beds in the Gulf of Campeche. In 
Yenezuela, according to a recent report by the 
International Bureau of the American Republics, 
the principal oyster beds are located around the 
island of Margarita, and at Guhagua, El Tirano, 
Gulf of Paria and Coro, Porlamar Maracapana, 
and Macanao, so that this part of Venezuela 
became known to the early Spaniards as the Pearl 
Coast. It is said that, in 1579, King* Philip of 
Spain obtained from Mar^rita a magnificent pearl 
weighing 250 carats, and variously estimated as 
being worth from £8,000 to £20,000. The Vene¬ 
zuelan pearls are of very good colour, and these 
fisheries ar^ specially Ja^ious for the number of 
beautiful baroques found. During the early days 
of the Spanish in the Caribbean, great numbers of 
fine pearls were found in the waters about the 
island, of St. Thomas, and within late years Haiti 
and Santo Bomingo have produced many delicate 
white pearls. It was in the Bay of Panama that 
the Indians first demonstrated to Balboa the 
manner in which they fished the pearl oyster. 
The principal fisheries of the^ coasts are among 
the Islas del or King’s Island, now known as 
the Peari Islands, lying in the Gulf of Panama 
about fifty miles from the city of Panama, and 
oonsisting of Key l^nd^ Paoheoa, Pedro Gonzales, 
San Jose, and a mpnW of smaller islands to the 
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nortli. Other important fisheries are found among 
the islands of Goiha, Coihita, Jicaron, Secas, and 
Contreras to the north-west, and ofi the south 
coast of Ohiriqui and Yeraguas. Bich beds have 
been found at times along the shores of the G-olfo 
Duloe in Costa Bica, and around Punte Burica in 
Panama. Some beds are worked along both the 
Pacific and Atlantic coasts of Colombia, and on 
the Pacific side as far down as Ecuador and Peru, 
although not to any considerable extent, owing to 
unfavourable conditions prevailing, due to tide and 
unprotected coast-line. Of the Pearl Islands of 
Panama, Bey Island is the largest of the group. 
The only village of any size among these islands is 
San Miguel, as old as the fisheries themselves, the 
tower of its little masonry church being thickly 
inlaid with beautiful shells from the fishing 
grounds on all sides. At the present time there 
are about twenty diving machines and three 
hundred head divers at work on the Costa Bica, 
Panama, and Colombia pearl fisheries. The divers 
of these waters, as well as those of Mexico, sufier 
more from deafness than do the East Indians, the 
average depth of water in which they work being 
greater. The shell that comes to the market from 
the west coast of Central and South America is 
known as the Panama shell, and is usually of a 
bluish-black tint, The oysters average five to six 
inches in diameter, although some very fine pearls 
have been found in smaller ones running from four 
to five inches. In Colombia the concessions for 
the Atlantic fisheries, as weU as those of the 
Pacific, are leased for a term of five years. The 
Costa Bica, Panama, and Colombia fisheries are 
famous for their black, green, and bluish-tinted 
pearls, aj-though many beautiful delicate pinks 
have been found. In March, 1909, there was 
found, on the south coast of Ohiriqui, a pearl 
weighing 42 carats, about the size and shape of a 
partridge egg, greenish black at the base, and 
becoming lighter towards the tapered end. The 
most beautiful pearls found on these coasts are 
rarely offered for sale in Panama, but are sent 
direct to Paris. From the United States and 


naeans of fire, which had discoloured them, woulA 
have been of immense value.” He informed Be. 
Soto that these pearls had been gathered in the 
neighbourhood, and that in the sepulchres of his 
ancestors were amassed prodigious quantities of 
them, of which he was welcome to carry away as 
many as he pleased. In describing the manner in 
which the Indians strung their pearls, he says 
“the Indians were apt also further to injure the 
pearls obtained by boring them with a heated 
copper instrument.” The conch shell found in 
the West Indies, along the Florida coast and 
among the Catalina and Santa Rosa islands of 
California, yields a pearl of beautiful pink, and 
often of symmefericalform, but, not being nacreous, 
cannot be considered a true pearl. With the open¬ 
ing of the Panama Canal, or even before, and the 
use of more modern diving machinery and system¬ 
atic planting, such as is being successfully employed 
on the Mexican and Australian fisheries, the once 
famous pearl fisheries of the coasts of Costa Bica, 
Panama, and Colombia might again rank among 
the richest in the world. 

THE PORT OF ANTWERP IN 1910. 

The increasing commercial development of Bel¬ 
gium and the special activity of Antwerp lend 
considerable interest to Sir Cecil Hertslet’s report 
on the shipping and navigation of that port for the 
year 1910. For t|ie Port of Bondon the prominent 
position that Antwerp is rapidly assuming, as one - 
of the world’s principal ports, possesses a peculiar 
significance. The shipping returns showed a very 
considerable increase of six per cent, over those of/ 
the previous year, thus again establishing a record 
for the port, and the new basins opened only four 
years ago proved on more than one occasion in¬ 
sufficient for the growing needs of the port, vessels 
being compelled to wait their turn before being 
able to take up their berth positions. In addition, 
labourers and employers are now in harmony, 
and the Consul-General is of opinion that there is 
no cloud to darken the horizon of commercial 


Canada come the fresh-water pearls, which are 
produced principally by the Unio, a species of 
mussel common to all the mountain streams 
throughout the country. In 1867, a pearl of 
exquisite lustre, weighing 93 grains, was found 
near Paterson, New York, which became known 
as the Queen Pearl, and,which came into the 
possession of the Empress ^lUgenie of France. 
Pearls have been brought to the New York market 
from almost every State in the Umon and Canada, 
principally from Ohio, Indiana, Illinois, Kentucky, 
Missouri, Arkansas, I^ichigan, Minnesota, Ten- 


prosperity. 

A point of some importance as affecting British 
prestige is that the Congo Mail line was in 1910 
taken over by Belgium in fact as well as in name. 
Up to February 1st, 1911, this line had been en¬ 
tirely British as regards capital and working, 
though the vessels fiew the Belgian fiag .under, 
agreement, but since then the Com^igme Beige 
Maritime" du Congo ” has absorbed by ,a 
company, the representative capital of which is 
60 per cent, Belgian, 20 per cent, British, and 
20 per cent. Gernian, Still British interests dp 


nessee, and Mississippi, Garcilasso Inca de la predominate, %nd will doubtle^ continue to do SP, 
Ye^ au interesting account of the n^snner though th^jgj^ gl increase is not so great as 
^5he Indisms of what ^ now Sbtithem The de^ctm'S^mn is very gener^^ 

Gebrg^ obtained pmiimE o! the natio^ merojiant madnp, but Ihq; 


Gebrg^ obtained manhor of 

using'th;^ He s5§i^^^t'the W 

Be-,Sotq one''&k|;^]iingmg\him a ^pr^pt 
.st?dng pf 




672 


JOTJBNAL OP THE BOTAL SOCIETY OP ABTS. . . May 12, i 9 ix. 


of other foreign nations such as the Scandinavian soberness. Excesses of all kinds were singularly 
races, absent, and one gained the impression that people 

The returns for 1910 show a larger number of are at present content with either small and rather 

vessels of a considerably greater tonnage than have inofiensive patterns, or with those which they con- 

ever before visited the port in one year. Moreover, sider securely “ traditional ” in character—copied 

there is every prospect of the figures for 1911 from, or designed after the manner of, some well- 

proving a record: freights are better, imports and known style. One rather daring playing-card 

exports are increasing, while, as a surest sign, there frieze was shown, and some of the large patterns 

is a general aspect of contentedness, together with on black backgrounds were a trifie startling, but 

brisk movement, in commercial quarters, giving the exhibits of wall-papers and of wall-coverings of 
evidence of the satisfactory state of markets and of various kinds were on the whole safe rather than 

business in general. interesting. Stamped steel does not at first sight 

Vessels under the British flag still far exceed, both appear to lend itself very well to interior decoration, 
in number and tonnage, those of any other nation. but some of the steleonite ceilings, cornices, etc., 
Although it cannot now be said that the United of the Bmdeca Company were quite good in design. 

Kingdom is accountable for more than 50 per cent. and suggest that if they were painted in more 

of shipping at Antwerp, as it was a few years ago, suitable colours they might be very useful for 

nevertheless the British figures are not far short of certain kinds of decoration work. There was a large 

half of the entire port returns. And this reduction, show of tiling of all sorts and kinds. Some of the 

be it observed, is accounted for by an unusual glass tiles now made in matt vitreous paste are 

increase in Belgian tonnage and not by a decline produced in very good colours, and have a decidedly 

of British shipping. In point of fact the latter pleasant surface. The colouring is, of course, 

shows a large increase over the record figures of from the nature of the material, dumb rather 

1907, both in number of vessels and aggregate than bright in quality, but for all that it is, in 

tonnage. its own way, quite attractive. A good proportion 

Next in importance comes Germany, which of the rubber tile and mosaic flooring, too, is 

claims close on one-third of the port’s shipping, so sufficiently agreeable to look at, and the shaped 

far as tonnage is concerned. But while a large pieces of rubber fit well and closely together and 

number of British vessels make Antwerp their final make a floor-covering which is not only apparently 

port, thus bringing much trade to the city, many incapable of harbouring dust, but is also peculiarly 

German vessels merely call to embark a few fit for ships, batlirooms, and other well-marked 

passengers and discharge and load little cargo. uses. A few of the brighter colours are sometimes 

Both the city and port of Antwerp are being more than a trifle crude, but they are at least 

enlaiged, the extension of the former having been pure and clean looking. Olay tiles were, for the 

rendered possible by the iBsmantling of the fortified most part, shown as adjuncts to the exhibits of 

mcmde surrounding the town and its re-erection the various stove and grate-makers, and took there¬ 
to a cKmvenient system far beyond the present site. fore the form of surrounds. The Well Eire and 

As for the pool, elaborate arrangements are in Foundry Company had a special display of their 

progress and are to be carried out as circumstances “ Welft ” decorated tiles, which were interesting on 

require. Two transverse basins and a portion of aocdxmt of their singularly untilelike colour. The 

tire new canal dock are undergoing construction; oranges and purples were distinctly suggestive of 

former are estimated to be finished in about pigments not used as a rule in pottery decoration, 

two years from the present date. and the semi-matt surface of the tiles added to 

their unusual appearance. One could not but 
... - - - think, however, that those on glaze colours were 


; ARTS AND CRAFTS- 

^ Tike MxWMion ^—^The Building Trades* 

JMdMtion at Olympia is always an event of some 
inimest frcto the point of view of applied art. 
t Ho toe who is acquainted with the scope of 

■ tlaa sSxow eacpects to find there the d&mier cri in 

. &e way <rfjleopration'and design, or to see the 


hardly adapted for their place, and would probably 
look shabby in a very short time. The designs, 
mainly rather small in scale, seemed to be applied 
by some stencil process. The simple arrangements 
of some of the Medenham tile panels were taste¬ 
ful in a rather artless way, and - there were 
some good panels of tiling on the lines of the 
old Persian.-work which looked like the work 


late^ pcodm^kHas of the best known manufacturers 
di^layaimlai^ quantities; what one does look 
m an oj^rlunity uf seeing just the point at 
the toimary ayto^e taste of the community 
. The type ^ wii-oov^in^, til^, 

. leiiM' l%hls, and enamel eoloixrs, and ' 

ao lofth, Ic^ the middle-iia^ customs all 

over%e <sototry prepared* to 

has 

,^^aEhihitea., 'Tl^ .yeaf 


of the Pilkington Tile Company. The painted 
landscape tiles "^so commonly met with in sur¬ 
rounds sopie years back , were conspicuous by 
, their absence, and the tendency as a rule appears 
to be to fmm up very simple panels for use at the 
sides of grat^, or to employ richly-coloured plain 
tiles, or eveii a)|over patterns with no framing at 
ail- The Emnoh tiles and specimens of the special 
DeKt wa?l deee^^tor shown by the Bell Range and 
""Eotodry Cfemptoy* were well worth looking at. 
-IncidenWiy,^itA!^" satisfactory to note that i^e 
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lettering on tlte various stands was generally quite 
passable, and in some cases really good. 

The Murray Begue&t at the Victoria and Albert 
Museum .—^The Murray Bequest, now on view at 
the Victoria and Albert Museum in what is 
officially called Boom 100, but is probably 
much better known as one of the galleries of 
the old South Court, would probably have excited 
more interest had it not been somewhat over¬ 
shadowed by the recent opening of the Salting 
Collection. The bequest includes, amongst other 
metalwork, a very interesting series of chalices, 
mainly Sienese and south Italian in type, a 
couple of good brass censers, two fine Chinese 
cloisonn4 vases, and some Italian, Sicilian, and 
Spanish peasant jewellery, fairly rough in work¬ 
manship, but vigorous and showing a strong family 
likeness. There is a collection of fans and fan- 
mounts, and a few interesting bits of embroidery, 
notably an embroidered coat and a few embroidered 
Turkish towel-ends, eighteenth-century work, good 
both in colour and design. The little group of 
figures and vases from Meissen and other German 
factories, is also worthy of notice, and so are a few 
knives and the like with prettily inlaid handles. 
Altogether, tHough the bequest does not form a 
peculiarly homogeneous whole, it contains a large 
proportion of objects very well worth looking at. 
The news that £50,000 has also been left, the in¬ 
come from which is to be expended on the purchase 
of objects to be added to the collection, gives, 
perhaps, even greater cause for congratulation 
than the bequest of the collection as it stands. 


EMPIRE NOTES. 


would be qmte consistent with the maintenance 
of the political autonomy of the various self- 
governing Dominions. The proposed Council, he 
considers, should be in a position to advise not 
only on matters of Imperial defence, but also on 
the commercial relations between the various parts 
of the Empire, and would have the advantage of 
affording to each part of the Empire the oppor¬ 
tunity of expressing, through its representatives,, 
its opinion on questions of Imperial interest. 

British Investments in Canada ,—The proposed 
Reciprocity Agreement between Canada and the- 
United States has had the effect of calling attention 
to the amount of money invested by British capi¬ 
talists in Canadian undertakings. Statistics show 
that close on £99,000,000 of British capital has 
been invested in Canada during the past five years.. 
But, large as this sum is, there is every reason to 
believe that the supply of funds available for 
the further exploitation of the resources of tho 
Dominion is by no means exhausted. It is asserted, 
in many quarters, that there is more money avail¬ 
able for western Canada, at this moment, than 
ever previously. Canada is becoming a great 
magnet for investors, and the Western Provinces 
are recognised as aSording some of the best oppor¬ 
tunities for money-making in the world. A large 
number of new syndicates have been formed for 
development purposes,’ in the Prairie Province,, 
during the last few months, and this in itself is 
strong evidence of the consistent popularity of 
western Canada as a field for investment. 

The Development of New Quebec .—Many years 
ago the Canadian Geological Survey which explored 
the northern portion of the province of Quebec,, 
intimated that the Huronian metalliferous forma- 


The Imperial Conference .—^After the Coronation tion extended far beyond the limits of Cohalt and 
of the King and Queen the most important. Porcupine, and is not lost until it reaches far up- 
Empire event for the year is the Imperial Gon- into the unea^lored wUda of Ungava. It pointed • 

ferenoe, which is to be held in Dondon this month, out that where this conglomerate rock is found all 

It is difficult to touch upon some of the subjects to the precious and economic minerals are likely-ta 

be considered by the representatives of our Oversea occur, but practical men have been slow to follow 

Dominions without entering upon controversial up the su^estion tb^n made. An important find,. 

matters. But there is one proposal which will however, in northern Quebec made last autumn,, 

be brought forward by Sir Joseph Ward, Prime in a small li*e four miles long by half a mile ’wide 

Minister of New Zealand, which, it is anticipated, -—known to the Indians as Keekeek Dake-^has 

will, in principle, meet with the cordial approval of attracted a good deal of attention. Here a quarta. 

aU. For a long time past, it has been the opinion lode twenty feet wide,carr 3 dng very fine-grained goid; . 

of many of onr colonial ^atesmen that there was discovered. Claims ware at once s^bked out,i| - ^ 

should be an Imperial Parliament, but although and now the whole surrounding territory is rapidly^ . 

there maybe much in fcvour of the idea) the being taken up, H haB the virthe w^aicdi is clainmd - v 

times are not npe for tte i^Msation. However, for this new is proved, prospecting will, in att - - - 
the proposal that ^ir Joseph wiE submit to the probability,divided from Poroupme to Keekeek 


Conference may be r^rded as the thin end of the 
wedge. It is to the efiect there ^jpuid be an 
' ** wiib' nepteseni^i^vee^'l^:^ ^ 
of '1^- Empire,, '^- 




It is interesting to hole in this eonaeetion that the*. ^ ^ Q 
■ Minister for Mines and '.Hsheries for Quebec 
formed a to drhw the ihiners ahd 

'■peetors into ^at pro'teoe. T^e gold 
h^es wlde^ 
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season therefore, in all probability see the 
inangnration of a new Quebec, along the same line 
of latitude as New Ontario. 

Canadian FUtx^ for Irish Linen Manufajcturers, 
—A letter was recently addressed to the Canadian 
Department of Agriculture, from a correspondent in 
Belfast, pointing out that Irish linen manufacturers 
are always looking for fresh sources of supply for 
the Irish markets. The present supply of flax 
fibre, used in the linen industry in Ireland, comas 
mainly from Russia, but there appears to be no 
reason why Canada should not provide fibre for 
that industry. The correspondent says:—“ Yon 
grow for the seed alone, and burn the straw, but if 
we could get the fibre out of the straw at a fair 
price, it would be so much made money for 
your farmers. According to your statistics, the 
flax industry seems to be practically confined to 
Saskatchewan, which is so much in its favour, as 
it is more or less localised. My idea would he that 
the authorities in Saskatchewan and the railways 
should erect one or two mills for scutching as an 
experiment, and, should they prove paying con¬ 
cerns, others could be established afterwards. I 
should think the trade here would go to the 
expense of an instructor to give the thing a start 
ofi. The one thing certain is that there is a 
market here for your Canadian fibre if it can be 
had at a price, and anything at all is clear profit to 
the farmer.” As the two provinces—Saskatchewan 
and Southern Alberta—had 476,877 acres under 
flax last year, the suggestion should com m end 
itself to the Ministers of Agriculture for those 
provinces. 

Bl&Arkiiy and Agrimliure. —^The use of elec¬ 
tricity for agricultural purposes has been widely 
demonstrated in many parts of Europe and the 
British Bmpire, and Canada is anxious to prosecute 
the fullest inquiries into its adaptability to 
Canadian methods of farming. To carry out this 
idea, it is probable that the Ontario G-overnment 
will despatch, this summer, two Commissioners to 
investigate the uses to which electricity is put in 
Europe. One of the representatives will be from 
the Hydro-Ekotrie Commission, which has laid 
itself out to keep Canada abreast of all new- elec- 
developments. The knowledge gained by 
the Commissioners will be utilised for public 
h^efit. The proposed mission specially indicates 
. a farther and important development of thehydro- 
etecfedo power project in the interests of agriculture. 

Aii^aAian-Gmiadian Trade ,—^A deputation of 


made the somewhat remarkable suggestion that 
Canada might be asked to defer the proposed 
reciprocity arrangement with the United States 
nn f-il the Commonwealth had had the opportunity 
of submitting a reciprocal proposal of its own to 
Canada. In responding to the deputation, the 
Minister said he would bring the matter under the 
notice of the Cabinet, but could give no assurance 
of anything immediate being done. • He stated 
that the Imperial Conference was bound to con¬ 
sider reciprocity, bnt, with regard to the Canadian- 
United States treaty, interference on the part of 
Australia would not only be futile, but might 
possibly be resented. 

The Commonwealth and its Silver Coinage, —The 
Australian Commonwealth Treasury Department 
recently published some figures which give an 
indication of the large amount of silver coin that 
is bein" circulated among the four and a half 
million people comprising the population of that 
country. A year ago an arrangement was made 
with the Imperial Mint, to the effect that Australia 
was to have the profit on its own silver coinage. 
An order was placed with the Home Government 
for £600,000 of new, silver to" be issued, and of this 
amount £392,000' has been placed in circulation 
within the Commonwealth. The manner in which 
this silvdr has been absorbed has struck the 
Treasury officials as being somewhat remarkable, 
as, although the additional coins in circulation 
number several millions, the currency has not 
been disturbed in any way. As a* result of the 
ready absorption of the new issue, the Government 
has been unable to withdraw the £100,000 worth 
of old silver which it pledged itself to recall each 
j?-ear and to return to the British authorities. Up 
to the present time, only about one-fourth of that 
sum has been withdrawn. From the official stand¬ 
point, the coinage arrangement with the Home 
authority has proved most satisfactory, as by it 
Australia is making a large profit. 

Australian Manufactures and British Manufac¬ 
turers. —The'’ various States of the Australian 
Commonwealth, since the beginning of the year, 
have been favoured with remarkably active markets 
in all classes of trade. This has been especially so 
in Victoria, where the Customs revenue has 
steadily expanded, and the movement appears 
likely to continue. There is said to be an excep¬ 
tional opening for the establishment of factories in 
Australia at the present time, and manufacturers 
in this country, especially those who have hitherto 


the Meibfjmrae Chamber of Commerce waited on been carrying on a profitaihle oversea husmass, will 
the Minister of Customs for the Commonwealth he well advised to examine closely the,inducements 
ri&eently, tou^e upon the Government the desira- offered to them to start factories of their own in 


^ K MBly taking action rathe matter of reciprocity 
V wpir Canada mA the development of Ausk^dian- 


iffiat country; Among the inducements presented 
in the Oommcfliwealth is.the fact that there is 
prac^oaiiy ftp. inexhaustible supply of coal and 
o6ier minerals, the development of which only 
ay^ts the advent of the manufacturer and the 
capitalist, further attention is drawn to the fact 
th^ it kthe pdlicy of the Government to encourage 
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local industries by means of protective duties, 
and, in some cases, by the payment of bounties and 
bonuses. Oontraots, too, are frequently placed 
with local manufacturers at prices considerably 
higher than those which could be obtained for 
imported goods. Evidently there is a determina¬ 
tion on the part of the Australian people to become, 
as far as possible, independent of the British, as 
well as the foreign, manufacturer. Statements of 
this kind, however disquieting in the interests of 
British trade, merit attention. 

JVatal Coal-fields .—^Por some time past there 
has been keen competition between Natal colliery 
owners and South African importers of Welsh coal, 
which, for many years, has held the mastery. 
There is evidence that at the present time, however, 
a change is taking place, for recently a statement 
of considerable interest to those connected with 
the coal industry was made before the Commercial 
and Industrial Commission sitting at Pietermaritz¬ 
burg, to the efiect that, for the majority of purposes, 
Natal, coal had supplanted Welsh coal. In the 
agricultural industry, farmers who aforetime used 
Welsh coal, and that only for threshing, are now 
using the local coal. The quantity of imported 
coal going into Gape Town is computed at 6,000 
tons per annum. It is now affirmed that the 
quantity of Natal coal used is more than that per 
month. 


GENERAL NOTES. 


The Wheat iNuusmy of Mahchxjeia. —The 
area of Manchuria is approximately 860,000 square 
miles, with an estimated population of ten to 
twelve millions. The present annual production 
of wheat is about ten million bushels, which might 
be increased to 300 or 400 million bushels, even 
with the primitive methods of native cultivation. 
The soil and climate are eminently favourable for 
wheat production. Of late years, there has been a 
noticeable growth in the consumption of wheat 
among the Chinese throughout China; and in 
Hanehnria, in particular, a strong demand for 
wheat flour has arisen since the Eusso-Japanese 
War. Flour is produced by steam roller-mills at 
Harbin, Gbangchnn, Hailir, and Shuangehengpn 
under Eussian management, at-Ningnta, Aseho, 
and Kirin under Chinese management, and at 
Tiehling under Japanese managements In 1909, 
five million bushels of wheat passed into Harbin, 
of which over thr^e millions were nailled locally. 
The milling of wheat in Manchuria is increasing 
rapidl^^ wheal," cheap labour^ a^ 

the Manchrnrian 


new iport for the city. The locality, which has 
been selected after careful surveys, is at Palidorq, 
a small place on the coast 25 kilometres (15 miles) to 
the north-west of Eome, where traces of an ancient 
Etruscan harbour still exist. It is proposed to 
build two breakwaters, about 2,500 yards apart at 
their, shore ends. The southern breakwater, which 
would be the longest, is to extend for about IJ miles 
into water 15 metres (about 8 fathoms) deep, and 
thence taking a west north-westerly direction 
for about 1| miles further, will overlap the 
entrance to the harbour by about 1,200 yards. 
The northern breakwater mn out from the 
shore in a parallel direction to the first for about 
a mile, and then, turning suddenly towards the other 
in a south-west direction, wiE leave an entrance 
to the harbour 300 yards wide, well protected from ' 
the Libeccio (south-west) winds. Inside the area 
thus enclosed will be constructed the necessary 
quays, etc., to which sufficient depth of water for 
vessels of large tonnage can be obtained by 
dredging. The cost of this work is estimated at 
63 millions of lire (£2,520,000). The scheme also 
comprises the necessary sidings to connect the 
harbour with the existing railway at Palidoro 
station, also a direct line of railway, and a 
navigable canal to Eome. 

ShaiiE OiXi Pboductiok m Austbalia.— 'Already 
about 1,000,000 gallons of oil from shale are being 
produced annually in Australia, and it is anticipated 
that during the course of the present year this 
output win be enormously increased, owing to the 
working of new fields and the installation of new' 
and up-to-date machinery for treating the shale. 
About fourteen hundred tons of such machinery 
hBve been imported from England into New South 
Wales by one large company, which is already 
employing over a thous^md men in the industry* 
While it is apparently much more expensive to 
extract oil from shale than to sink a bore and 
collect it as it flows, yet, as the shale is exposed, 
its extent and value can be estimated, which is 
impossible in the ease of oil wells* The proved 
deposits of shale in Australia are so immense that 
they may be regarded as capable of supplying the 
Commonwealth with oil for centuri^. Hiocally- 
manufaotured kerosene from shale oil i§ now being 
used on the New South Wales State Eailways, 
while benzine and motor spirit from the same 
source is being used in the motor trade, and there 
is also some local manufacture of candles from 
paraffin. 

MEETINGS OF THE SOCIETY. 
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I^’BL4N Section. 

Thursday afternoon, at 4.30 o’clock;— 

Hay 25. —W. B. H. Here, C.S.L, LL.D., 
“The North-West Frontier Province of India.” 
The Bight Hon. the Earl of Hinto, K.G., 
G.C.S.L, G.C.M.G., G.C.I.E., will preside. 

Cantor Lectures. 

Monday Evenings, at 8 o’clock:— 

Alfred E. H. Tutton, M.A., D.Sc., F.R.S., 
“ Rock Crystal: its Structure and Uses,” 
Four Lectures. 

Syllabus, 

Lecture III.— 3Iay 15,—Optical Evidence of 
the Two Cojnpkmetitarily Opposite {Mirror-image) 
Screw Structures. Rotation of the Plane of 
Vibration of Polarized Light in Contrary Direc¬ 
tions by the Two Varieties of Quartz—^Experiments 
on the Artificial Reproduction of the Quartz 
Phenomena, in proof of the suggested Screw 
Structure—The Twinning of Quartz and Apparent 
Enhancement of the Symmetry and Destruction 
or Modification of the Optical Activity thereby— 
The Interesting Case of Amethyst—The Magnifi¬ 
cent Polarization Phenomena of Twinned Quartz. 

Lecture IV.— May 22 .—Scientific and hidm- 
trial Uses of Eock Crystal. Its Thermal and 
Electric Properties, and its Transparency to Ultra¬ 
violet Rays—The Construction of Prisms and 
Lenses (including spectacles) of Rock Crystal, and 
their Advantages over Glass—The Use of Quartz 
for Balance Weights and in connection with the 
Interferometer—^The Artistic Use of Quartz for the 
Carving of Vases and other Objects—^Destruction 
ci the Crystalline Structure by Fusion, and the 
Us^ of - Fused Silica in Fibres and Scientific 
Apparatus. 


MEETINGS FOR THE ENSUING WEEK. 

MONDAY, MAT 16,..S0YAL SOCIETY OF ARTS, John-street, 
Adelphi, W.C., 8 p.m. (Cantor Iieeture.) Dr. A. 
E. H. Tntton, Rock Crystal: its Structure and 
Uses.” (Lecture III.) 

Loudon Chamber of Commerce, Oxford - court, 
CSannon-Btreet, EC., 2,30 p.m. Senor Vicente 
Echeverria, ”The Economic Resources of Chili.” 
Brewing, Trffititttte of (London Section), Criterion 
Ri^taarant, Piccadilly, W., 8 p.m. Discussion to 
Ije opened by Mr. S. 0. Nevile on “ The Desira- 
■ biiity of Applying Greater Technical Knowledge 
to the Cellar Management and Retailing of Beer.” 
Chemical Industries Exhibition, Agricultural Hall, 
Islington, X, 8 p.m. _Dr, S. Rideal, “Modem 
Methods of Water,Purification.” 

Tubspay, May ifi..;8tatiatical, at the Royal Society of 
Arts, John-street, Adelphi, W.C., 5 p.in< l. Mr. 
H. D. Vigor, “ On the Use of the * Konual Crop ’ as 
a Standard in Crop ReportA* % Mr. Frank 
Popplewell, “Se®sonM Fluctuations tn iteploy- 
ment in the (las Industry.” .. 1 

Royal Institution, Albemarle-str©^ W.,, 3 p.in. 

' Prof^sor W. W. Mott, The .Brain ani ifc Sapd.” 
CE-oetureL) 

Iiidhb> (Mxton Mall, Weslrdih^ster, 

S.W.^ i . -ife. J. AK^tect in, 

Indiifc^^ ‘ 

MI, 

me M of “Beetr 

root-Ssig»” \ 

’ '>#; , 


Wednesday, May 17...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. Professor Raoul 
Pictet, “Les Basses Temperatures.” 

Meteorological, 70, Victoria-street, S.W., 4 p.m. 

1. Dr. Hugh Robert Mill and Mr. C. Salter, “ On 
the FrecpienGy and Grouping of Wet Days in 
London.” 2. Mr. E. Mawiey, “ Report on the Pheno- 
logical Observations for 1910.” 

Microscopical, 20, Eanover-square, W., 8 p.m. 

1 . Mr. J. E. Barnard, “ A Method of Disintegrating 
Bacteria and other Organic Cells.” 2. Mr. T. W. 

; Butcher, “ Structural Details of Coscinodisem 

asteromphalus” 

Concrete Institute, 296, Vauxhall-bridge-road, S.W., 
5.45 p.in. Mr. R. W. Vawdrey, “Reinforced- 
Concrete.” (lecture IV.) 

Roj'al Society of Literatiu’e, 20, Hanover-square, W., 

5 p.m. Count Liitzow, “ The Apostles of Moravia 
and Bohemia.” 

Chemical Industries Exhibition, Agricultural Hall, 
Islington, K., 8 p.m. Dr. W. P. Dreaper, “ Az'tiflcial 
Silks and Fibres.” 

THURSDAY, May 18...Clieniical Industries Exhibition, Agri¬ 
cultural Hall, Islington, K., 8 p.m. Mr. J. C. Smith, 

“ Protection of Structural Iron and Steel.” 

Royal, Burlington House, W., 4.30 p.m. 

Antiquaries, Burlington House, W., 8.30 p.m. 

Philatelic, 4, Southampton-row, W.C., 6 p.m. 
Mr. R. B. Yardley, “The Stamps of South 
Australia, with Notes on Same.” 

ChemicalJSurlington House,W., 8,30 p.m. 1. Messrs 
W. F. Cooper and W. H. Nuttall, “ Some Reactions 
of <»>-brom-methyl-furfuraldehyde.” 2. Messrs. 
W. N. Hartley and C. H. Little, “ The Course of 
Chemical Change in Quinol under the Action of 
Radiant Energy.” 8. Mr. H. E. Watson, “A 
Method for the Accurate Volumetric Determina¬ 
tion of the 0.tygen in the Air.” 4. Mr. H. D. 
Law, “Electrolytic Reduction. 11'. Aromatic 
Aldehydes.” 

London Chamber of Commerce,O.xford-couyt, Cannon- 
street, E.C., 2.30 p.m. 3tlr. F. Faithfull Begg, 
“ The Telephone: State Monopoly and Popular 
Control.”, 

Royal Institution, Albemarle-street, W., 3 p,m. 
Dr. W. N. Shaw, “ Air and the Flying-Machine: 
The Structure of the Atmosphere and the Texture 
of-Air Currents.” (Lecture I.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Professor Pope, “Some Scientific 
Applications of Photo-Micrography in Natural 
Colours.” 

' Electrical Engineers, Victoria-embankment, W.C., 
8 p.m. Mr. W. Aitkea, “ Automatic Telephone- 
Exchange Systems.” 

Historical, 7, Sonth-square, Gray’s Inn, W,C., 6 p.m. 
Mr, C. H. Jenkinson, “The Records of the African 
Slave Trade.” 

Numismatic^ 22, Albemarle-street, W., 6,30 p.m; Mr. 
G. C, Brooke, “ Notes on the Reign of William I.” 

Friday, MAy i9.,.ChemioaI Industries Exhibition, Agricul¬ 
tural Islington, N., 4.30 p.m. Dr. H.,P. 
Steveas and Mr, Clayton Beadle, “ India-Rubber,” 

Royai, Institution, Albemarle-street W., 9 p.m. 
Profess^ R, W. Wood, “ Recent Experiments with 
Invisfi)le Light” 

Kite and Model Aeroplane Association, Northampton 
Institute^. Clerkenwell, E.C., 8 p.m. Mr. S. F. Cody, 

- I Leartot to Fly.” 

Saturday, may 2D...Chemical Industries Exhibition, Agri- 
cTdtural Hall, Islington, N., 8 p;m. Mr, J. A. Weil, 
“ Gas-Producers.” 

Royal 'Ifestitutiou, Albemarle-street, W„ 3 p,m. 

, Ddr. P. Pycrafb, “ Phases of Bird Life: Flight.” 
(Lie'^UK4.5f.) 

Natioi»i Town Planning Council, at 

- SodlRTY OF ARTS, John-fitreet, Adelphij 

", on Town Planning.’■. 
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dU (xmmunications for the Society should he addressed to the Secretary, John Street, Adelphi, W.C, 


NOTICES* 


NEXT WEEK. 

Monday, May 22nd, 8 p.m. (Cantor Lecture.) 
Alpked E. H. Tutton, M.A., D.So., F.E.S., 
Rook Crystal: its Structure and Uses.” 
(Lecture IV.) 

Wednesday, May 24th, 8 p.m. (Ordinary 
Meeting.) Frank M. Andrews, “Architecture 
in America.” Sir Aston Webb, C.B., R.A., will 
preside. 

Thursday, May 25th, 4.30 p.m. (Indian 
Section.) W. R. H. Meek, C.S.I., LL.L., 
“ The North-West Frontier Province of India.” 
The Right Hon. the Earl of Minto, K.G., 
G.C.S.I., G.O.M.G., G.C.I.E., will preside. 


CANTOR LECTURE. 

On Monday Evening, May l5th, Dr. Alfred 
E. H. Tutton, M.A., F.R.S., delivered the 
third lecture of his com-se on “ Book Crystal: 
its Structure and Uses,” 

The lectures will be published in the Journal 
during the summer recess. 


^ EXAMINATION FRAUDS.* 

On pp. *703-6 there appears a full report of the 
cases tried on Saturday, May 13th, at Bow- 
street, in which two teachers were convicted, 
on their own confession, of having improperly 
obtained certain money prizes and medals at 
the Society’s Examinations. 


The Reception, by Sir John Cameron Lamb, 
C.B., G.M.G., Chairman, and the other Mem¬ 
bers of the Council, will be held in the Central 
Hall from 9 to 10 p.m. 

A Selection of Music will be performed by 
the Band of H.M. Royal Artillery, in the 
Central Hall, commencing at 9 o’clock. 

A Vocal and Instrumental Concert will be 
given in the Fish Gallery and a Miscellaneous 
Entertainment in the Shell Gallery, under the 
direction of Mr. Patrick Kirwan, commencing 
at 9.30 p.m. 

The following portions of the Museiun will 
be open:— 

The Central Hall, containing oases of speci¬ 
mens illustrating Mimicry; Adaptation of 
Colour to surrounding conditions; Protective 
Resemblance; etc. Also specimens illustrating 
the Food of Fishes, and the Life History of the 
Eel (East of staircase). 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavilion, 
at the West end, an exhibition of the Land and 
Fresh-water Vertebrate Animals of the British 
Isles. 

The Fish Gallery, containing the Great 
Basking Shark, the grotesque Deep-sea Fishes 
(case 44), the Tunny (case 38), the Tarpon and 
Angler-fish (case 27), and the Lemon-Sole, 
(case 30), etc. 

The Shell Gallery, including a life-size model 
of a Giant Squid (Newfoundland), and of a 
Giant Dck>pus (California). 

The East and West Corridors on the First 
Floor, containing &e Okapi, African Antelopes, 
and Girafies. 

Light Refreshment will be supplied at 
Buffets in the Nor& «md South Oor^dmrs.cm,., 


. CONVERSAZIONE. 

’ The Booiety’s Oonversaimna will be by 
p^miission ol „ the.. of &e Brittb’ 

Museum,' ■ lii"11:^, . G^llerip ol l^e ■ ■ Natural 
. History ^ 

%y Evenl|?g, ^ 
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therewith) will be allowed free use of the 
company’s subway, which leads from South 
Keusington Station direct into the grounds 
of the Museum. 

Each member is entitled to a card for himself 
(which will not be transferable) and a card for 
a lady. (These cards have now been issued.) 
In addition to this, a limited number of 
Tickets will be sold to members of the Society, 
or to persons introduced by a member, at the 
price of 5«. each, if purchased before the day of 
the Conversazione. On that day the iiriee 'wHl 
be raised to 7s. 6d. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretary at the Offices of the 
Society, Johu-street, Adelphi, W.C. In all 
cases of application by letter a remittance 
must be enclosed. Each ticket wdll admit one 
jierson, either lady or gentleman, and must be 
signed by the member apidying for it. 

Tickets wll only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping the 
sale of tickets or of raising the price, if it is 
found necessary, in order to restrict the number 
of visitors within reasonable limits. 

Further particulars as to the musical and 
other arrangements will be given in the Pro¬ 
grammes, which will be distributed on the 
evening. 


PROCEEDINGS OF THE SOCIETY. 


TWENTY-FIRST ORDINARY MEETING. 

♦ 

Wednesday, May 17th, 1911 ; Sir John 
Cajsiebon Lamb, O.B., G.M.Gr., Vice-President 
and Chairman of the Council, in the chair. 

The following candidates were proposed for 
election as members of the Society:— 

Broderick, Joim Oarroll, 15, St. James-street, 
Montreal, Canada. 

Craig, Eustace N., Messrs, B. & 0. Rutter, Ltd., 
Orayford, Kent. 

Mrata, Tomoh, CJonsulate-General of Japan, 3, 
Allpore-lane, CWcutta, India. 

Ksatinge, Sherbrooke Augustus John, M.LMech.E., 
Vinaholt, Abbotl-road, I^ore, India. 

B<^, Cbrnegie, O.B., M.A., British Oon- 

sulate, Bdeiuos Alr^ Argentine Republic, South 


Subhan, Xawabzada A. K. ISI. ^ Abdus, Khan 

Bahadur, Senior Deputy-Magistrate and Col¬ 
lector, Furudpore, E.B.A., India. 

The following candidate was balloted for 
and duly elected a member of the Society:— 

Beg, !Mirza Falz Husain, Kothi M. Abbas Beg, 

Kaiserbagh, Lucknow, Oudh, India. 

The Ghaieman, in introducing the lecturer for 
the evening, said that in the year 1S97 Professor 
Ewing delivered a series of lectures before the 
Society on the mechanical production of cold. 
In one of these he described the refrigerating 
machine known as the sulphurous acid machine, 
which was introduced by M. Pictet in 1875. 
In another lecture of the series, dealing with 
very low temperatures, and with the liquefaction 
of gases, he referred to the work of M. Pictet in 
that field in the following terms: “ The attention 
of the scientific world was arrested in the beginning 
of the year 1878 by the news which reached it 
almost simultaneously from two sources, that two 
independent experimentalists had succeeded in 
liquefying certain of the so-called permanent 
gases, which had been left unliquefied in the 
earlier experiments of Faraday. Gaillebet and 
Pictet, within a few days of one another, but 
independently, and by more or less distinct 
methods, succeeded in liquefying oxygen, nitrogen, 
and other gases. Pictet employed what we may 
distinguish as the cascade or successive cycle 
method.’* Professor Ewing then proceeded to 
describe this method, in words which it was 
unnecessary to repeat at that meeting. It had 
be6n necessary to wait a long time for M. Pictet 
himself to visit the Society, but he (the speaker) 
was sure those present would join in extending to 
him a very hearty welcome, and assuring him 
that his lecture would be listened to with much 
pleasure. 

The paper read was— 

LES BASSES TEMPERATURES. 

Par M. le Professeur Raoul Pictet. 

Voioi plusieurs ann^s que vous m’avez 
fait le grand honneur d© me nommer comm© 
membre toanger, faisant partie de votre illustr© 
sooi6t6 I G’est done avec une joie sincere que 
je peux aujourd’hui m© presenter a vous et vous 
remeroier personneUement de cet honneux que 
dans yotre pens4e vous avez fait autant a mon 
pays, a la Suisse, que vous aimez tous et depuis 
si longtemps, qu’4 un pauvre travaiHeur que 
vous avez voulu encourager par vos suiBErages 
tout en saluant son pays d’origine. 

M^oi, ohers collogues, merci pour THelv^tie, 
mOToi pour ma famillerdont un membre, Marc 
Auguste Pictet en fondant la Revue Britannique, 
fat mon parrel d’origine prSs de vous» 
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En entrant dans cette sail© oik vous ni’ae- 
cueillez avec cette vive sympathies je sens toute 
ma jeunesse revivre en souvenirs charmants. 

Bes mes premieres lecons de physique et tout 
sp^cialement de thermodynamique j© revois 
les figures vivantes de mes maitres: Kelvin, 
professeur alors a Glasgow, Clerk - MaxweU, 
Tyndall, Crookes ettant d’autres dont les travaux 
ont 4te notre pain quotidien. 

En 1868 je travaiUais la th4orie general© des 
machines frigorifiques a rJEeole Polytecimique 
de Paris, ee fut Lord Kelvin qui, recevant la 
lettre d’un simple 6tudiant d’ecole, me repondit 
par un vrai m^moire, approuvant mes deduc¬ 
tions et m’encourageant a poursuivre. 

Plus tard en 1876, dans Finoubliable exposi¬ 
tion des instruments historiques de physique, 
je fus recu par cette pieiade d’hommes admi- 
rables tant par leur prodigieuse erudition que 
par cette affabilite legendaire et superbe dont 
je retrouve ioi Fecho. Nommer toutes ces figures 
disparues heias, serait refaire le palmares de la 
vie scientifique du monde ! Vous comprenez 
done, chers coUegues, la joie que j’6prouve 
4 venir vous dire merci, a serrer vos mains amies 
et a continuer selon mes faibles moyens cette 
longue tradition de rapports inteHectuels qui lie 
depuis plusieurs si^cles notre vieill© Geneve a la 
vieille Angleterre. 

Et maintenant j’aborde le sujet qui depuis 
quarante 'ann6es fait Fobjet assidu de mes 
p©ns4es ; je Fai choisi a la suggestion de votre 
aimable secretaire, et je Fai accepts d’autant 
plus volontiers que vous entendrez dans mon 
expose le “ Leitmotiv ” de ma vie scientifique. 

Nous sommes des etres sensitifs, pensants et 
qui traversons la vie avec un voile 6ternel devant 
les yeux. 

Ah, connaitre les choses et la raison des 
choses! Associer les ph^nom^nes r^veMs par 
Fobservation, les rassembler m4thodiquement, 
essayer de deviner Fintelhgenc© supreme qui les 
a census, balbutier une premiere explication, 
la verifier, ednstater ses erreurs, revenir en 
arxi^re, transformer les hypoth^s^ et les 


C’est done par Fhypothese que notre ame 
tatonne, cherche son chemin et regie la discipline 
de Fexperience. L’hypothese a pour definition : 
“ Le Roman scientifique.” 

En ©fiet, Fhypothese est un travail d’imagina- 
tion. On n’observe pas une hypothese, on la 
cree. Ces enfants intellectuels ont un dtat civil 
spontane, et de plus les parents, ou pour mieux 
dire, le pare, doit etre sans pitie pour sa pro- 
gdniture. 

II doit ex^cuter sans merci toute hypothese qui 
n’est pas confiirmee par les faits, tires d’expe- 
riences spdciales, cruciales, destines a comparer 
les rdsultats ddcoulant theoriquement d© Fhypo¬ 
these de ceux qui fournisoent les experiences 
directes observes dans le but unique de control©. 

Or FUnivers nous montre cinq modes de 
phenomenes ayant des caracteres bien dijO^drents 
et pour ainsi dire inconciliables; les void : 

Les phenomenes astronomiques ; 

2° Les phenomenes physiques ; 

3° Les phenomenes chimiques ; 

4° Les phenomenes vitaux ; 

5® Les ph6nom^nes psychiques. 

L’homme d’aujourd’hui poss^de des biblio- 
theques ©ntieres nous renseignant assez exacte- 
ment sur la nature concrete de ces difidrents 
modes de Fensembl© des phenomenes naturels. 

La question done que chacun de nous se pose 
tout natureUement est oelle-ci: 

Quels sont les liens communs qui peuvent 
reunir ces cinq modes de phenomenes divers ? 

Becoulent-ils tous de principes absolument 
differents ? 

Sont-ils lies par des lois d’evolution? 

La mecanique rationnelle peut-elle boncevoir 
une hypothese reunissant cet immense ensemble 
d© faits ? 

La question pose© des Fe,ge d’homm© dans ma 
pensee, je Fai constamment entretenue pendant 
les experiences minterrompues de pres de 
quarante ans et j©.v©ux apporfcer ioi, tres modeste- 
ment, un essai de synthese des phenomenes 
naturels. J*ai ete dirigb dans ce travail de longue 
haleine par une boussole dont le p61e est le 


redresser, recommenoer la question ib la Nature 
par de nouvelles experiences mieux disposbes; 
s© rapprocher du but,* se sentir emotionner par 
Fapproche de parcelles de v^rite ©t enfin avoir 
Textas© de quelques prinifipes arraohes k la 
peaisee diving voile, le programme tou|ours neuf, 


suivant: 

Ne rien imaginer comm© cause de mouvem^ 
que le phenomen® genlral de Fattraetion. 

Ne pas accepts de forces repulsive. 

Ne pas aceepl^ de qui n’ait comm© 

proprietes ^seoatM&s autre chose que: 


tpujours grandiose, toujours beau de hk vie <Je 
notre pauy^ 1uteiig»^ hmteuse, inqomjAetb, 
chetivo et qui rapp^ dans ses 41aqs, ^ posrS, ai 







L® Uh voinmo’dahe Vespabe; 

'Certs&tee rstetauoe pour 

; ■*' .■ [A 
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Ces bases d'hypotbese m’ont paru simples, 
nettes et comiirehensibles a tous. 

Elies sont aussi les bases de la meeanique 
rationnelle. Nous devons done expliqiier 
Tensemble des phenomenes cosmiques unique- 
ment par des. elements tires de la meeanique 
rationnelle sans aucune addition. Chaque mot 
employe doit etre clairement defini et compris. 

C'est en executant le programme des veri¬ 
fications de cette hjq^otliese d'ensemble que le 
rule obligatoire des basses temperatures m'est 
apparu. 

C'est par les basse.s temperatures et leur 
emploi methodique que les verifications sont 
possibles. 

Permettez-moi done maintenant, chers col¬ 
logues, d'entrer dans le vif du probleme et de 
commencer mes demonstrations. 

Je vous presenterai deux experiences en pro¬ 
jection comme appui de mes deductions theo- 
riques, je dois done resumer autant que possible 
mon expose pour ne pas etre trop long. 

I. 

Je ne puis, dans le peu d’instants qui nous 
reunissent, vous faire un expose complet d’une 
question si grave et si riche de faits et de deve- 
loppements de toutes natures. Je tiens seule- 
ment a vous exposer rapidement une serie de 
jalons qui permettent actueHement de jeter des 
ponts entre les diverses branches des sciences 
physiques et font jouer aux basses temperatures 
un r61e d’une importance de plus en plus grande. 

L’essai d’une m^thode generale de synthese 
cosmique que nous esquissons dans cette con¬ 
ference, est bas4 entierement sur une conception 
meeanique de tons les phenomenes de la nature, 
y compris la vie v4getative, Lorsque les equa¬ 
tions de Tastrottomie, ou plut6t les fonctions 
generales de I’attraction universelle, exprimees 
pom* toutes les distances, donneront une expli¬ 
cation rationnelle de la physique et de la chimie, 
on pourra caiouler une reaction comme on pr4voit 
nne echpse; on determinera une tension 


dans la science actuelle pour exj^rimer les 
phenomenes. En meeanique nous avons trois 
unites si claires, si precises qu’elles peuvent 
servir sans aucune crainte d’erreur ou de con¬ 
fusion a exprimer tous les mouvements : I’espace, 

r effort musculaire, le temps. 

En combinant I’espace avec Teffort on arrive 
a la notion du travail meeanique. En combinant 
Tespace avec le temps on acquiert la notion de 
vitesse. En combinant la vitesse. des corps, 
observee sous I’influenoe des efforts ou des 
forces, on obtient la notion experinientale de la 
masse des corps. Et c’est tout! La meeanique 
n’emploiepas d’autres unites, c’est ce qui fait sa 
puissance, sa clarte infinie 1 Nous sentons dans 
tout notre etre la meeanique par le jeu muscu¬ 
laire volontaire de notre corps. La conception 
de tous les elements du calcul astronomique, 
en meeanique, se ramene en derni^re analyse a 
des impressions sensorieUes communes a tous les 
hommes et sur lesquelles, ^ Texeeption de 
beaucoup d’autres, ils sont tous d’accord.: la 
conscience de T effort. 

Mais en physique et en chimie, quelle con¬ 
fusion 1 Nous trouvons la temperature, la 
calorie, la conductibilite, la cohesion, I’affinite? 
les chaleurs latentes, les chaleurs specifiques, 
etc. Tout cela doit se ramener aux trois 
facteurs primordiaux: espace, force, temps, et 
a leurs derives immediats, travail, vitesse, 
masse. Sinon, pas de physique ni de chimie 
mecaniques. C’est la rohjectif actuel de la 
thermodynamique et de la dynamochimie. 

Nous commencerons I’etude qui va nous 
occupor en montrant que la physique et la 
c him ie, et tout particulierement la chimie, ont 
trouve dans la thermodynamique des facteurs 
puissants de developpement par la production 
artificielle et Tutilisation des basses tempera¬ 
tures; On pent dire que dans cette direction la 
theorie pure et I’appareil lui-m§me s’unissent 
intimement pour constituer un domaine special 
du plus haut interet. Nous techerons de montrer 


maximum de vapeur comme une chaleur 
latente, etc., ce seront des phenomenes du meme 
ordre.^ La meeanique rationnelle deviendxa la 
science universelle. 

Ce resulUt est Je but qui ne sera.probablement 
atteint que dars ks siedes futnrs; maintenant, 
il imt surtout preciser le probleme et eviter 


le rdle caracteristique que jouent les basses 
temperatures pour h^ter la solution des pro- 
bkmes poses dans le sens ot^ nous venons de 
Findiquer dans cette introduction et nous 
parbirons de 14 pour fonder une methode general© 
de synthese chimique. 

Et d^abord, quelle est la definition de la 


toutes les eqnivc^^ en employant un langage 
preok dont cl^ique term© soit completement 
defini. ^ ^ ' ' ■ 

La premiere dtfcnite tr^s grande qui s’est 
jfresente© et encore, est un 

. terrain da ©owlMi^&fitlaterimnolofiie employee 


temperature ? A 1 ongine, le tact de la main 
etait le ^ul thermometr© connu. Suivant les 
impresaete ^^r 9 ues on disait; froid, tied©, 
©hand, bxfel^nt 1 Comme on dit d’un tableau,^ 
ii est mediocre, superbel Mesurer la 
tempeeatr^lj^t autrefois un travail psychique 
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analogue a la mesure de la beaute : on appre- 
ciait une sensation. 

Or, d’apres ce que nous avons dit, il faut a 
tout prix ramener la notion de temperature aux 
elements mecaniques, et s’arranger de telle sorte 
que ce soit le systeme musculaire du bras, et 
plus le tact de la main, qui mesure les tempera¬ 
tures. Pour cette partie du probleme, on pent 
la considerer comme resolue. K I’inverse de la 
beaute (qui restera, heureusement, toujours 
inaccessible a la mecanique, precieux apanage 
des fonctions estbetiques de Tame) la tempera¬ 
ture est mesurable en faisant completement 
abstraction des impressions tactiles. Ici nous 
devons entrer a pleines voiles dans les hypo¬ 
theses necessaires sur la constitution des corps 
et les mouvements calorifiques. 

jSFous admettons que les corps sont composes 
d’une infinie quantite de petites masses de 
matiere appelde atomes ou molecules, suivant 
leur plus ou moins grande complexite. Chaque 
atome et molecule est noy4 dans Tether, fluide 
sans masse appreciable, mais parfaitement dlas- 
tique et attire fortement par la matiere. La 
matiere attire la matiere suivant la fonction 
newtonienne, corrig4e pour les distances tr^s 
petifces; done les atomes et les molecules 
s’attirent les uns les autres. Ils arriveraient au 
contact parfait si un conflit ne surgissait pas 
entre T attraction de la matiere pour Tether, et 
ceUe de la matito pour la matiere. 

En admettant avec Lamd et d’autres auteurs 
que la fonction d*attraction croisse plus vite 
dans Fattraction de la matiere pour Tether, que 
por la fonction newtonienne, il resulte que 
deux parties constituantes d’un corps ne se 
toucheront pas, mais resteront en equilibre 
stable a une certaine distance d4termin4e qui 
ne se modifiera jamais par Faction seule de la 
force d’attraction. Pour bien faire entendre ce 
point capital dans cette th^orie, imaginons, dans 
les espaces sid6raux supposes vides de toute 
autre matiere pond4rabie, deux atomes libres de 
leurs mouvements et chutant Fun sur Fautre, 
retenus par deux dynamometres tres sensibles 
qu?mesurent a chaque instant la force d’attrac- 
tion de ces deux atomes pendant qu’ils se rap- 
prochent; 4 Finfini les attractions seraient 

nuUes ou presque nuHes; les distances 
deviennent-elles progressivement plus petites, 
les attractions croissent en raison inverse du 
oarx^ des distances, la fonction newtonienne 
pure pent s’appliqu^;" les distances sont-elles 
tr4s pe€i^, h conflit des deux attractions 
se fsdt sehtir, Feffet de FMhdr s’oppose 4 Fattrac- 
Hm dans jb ^ la 


stable; enfin, arrives a cette distance limite, 
les deux atomes seraient abandonnes sans choc 
par les deux djrnamometres, lesquels seraient 
au zero indiquant un effort d’attraction iiul. 

En chutant Fun sur Fautre de Finfini, distance 
au depart, a cette position limite voisine du 
contact, ces deux atomes auraient epuise com¬ 
pletement leur capital d’attraction, soit leur 
potentiel, pour employer le mot exprimant cette 
notion. Ils seraient inoapables de produire aucun 
mouvement puisqu’ils ne seraient plus sohieites 
par aucune force dans aucune direction. 

Imaginons done un corps eonstitue par 
Fagglomeration de quelques milliards d’atomes, 
tons reunis ensemble dans cette position d’4qui- 
libre finale, nous aurons ainsi une masse matd- 
rielle d4pourvue de tout mouvement, incapable 
d’en produire et representant la mort aussi 
exactement que notre imagination pent se la 
figurer. Ce corps inerte sera au z4ro absolu des 
temperatures, il sera infiniment froid. Vient-on 
42communiquer 4 ce corps de Fenergie sous une 
forme quelconque, en le frappant par exemple, 
aussitdt les parties constituantes quitteront la 
position d’equilibre qu’elles occupaient et 
se mettront 4 oseiller autour de cette position 
d’4quilibre; tant6t eUes se rapprooheront 
davantage et seront alors repouss4es par Faction 
pr4pond4rante de F4ther, tantdt elles s’4car- 
teront les unes des autres et leur attraction 
r4ciproque les ramenera vers leur position 
d’4quilibre. Nous voyons tres clairement ce 
mouvement oscillatoire s’dtablir et repr4senter 
Fdquivalence m4canique de Fenergie c4d4e au 
corps. 

11 est clair que le centre de gravite du corps 
est rest4 immobile; sans cela une partie de 
F6nergie foumie au corps se serait transform4e 
en mouvement de translation qui rentrerait 
dans F4tude de la balistique et non plus dans 
la thermodynamique. 

Nous ne nous oecupons done que des mouve¬ 
ments osciUatoires et ce sont eux qui vont nous 
foumir les definitions rationnelles de la termino- 
logie employee en thermodynamique. 

Nous avox^ dit en effet que nous devons 
ramener tons les termes sans exception aux six 
facteurs de la mecanique rationnelle ; les mots 
temperature, chaleur, chaleur specifique, chaleur 
latente, etc., dbivent done etre des derives 
directs de Fespace, de la force et du temps, 
combines sous tputes les formes possibles. 

JjO mouvement osoiHatoire que nous avons 
decrit comme devant etre le resultat necessaire 
de la transfora^rion de Fenergie dans le corps 
consHea^ nous ISumit deux laotemrs npniediats s 
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Famplitude de roseiilation, puis la force moyeniie 
qu'indiquerait le dynamouietre si on le pro- 
menait le long de Forbite moleculaire ” 
d^rite par ebaque particule en retenant la 
molecule dans sa course. 

Le produit des chemins parcourus par Fattrac- 
tion correspondante represente le travail en 
Miogrammetres accumule par le mouvement 
oscillatoire de cliaque molecule dans sa masse. 
En somme, il faiit int^grer le produit des chemins 
pareourus par Fat traction correspondante ex- 
prim^ en fonetion des memes positions dans 
Fespace, faire cette int%rat:on pour chaque 
molecule, faire ensuite la somme des elements 
du travail pour avoir Fenergie totale actueUe 
du corps. 

Le calcul ainsi fait se ramene aux equations 
de la meeanique celeste. 

Appelons done par definition : 

1° Temperature: L’amplitude moyenne des 
oscillations vibratoires (projection de Forbite 
moleculaire sur les trois axes). 

2° Chaleur sp^cifique : Fattraction moyenne 
dn corps sur la molecule consideree a un moment 
quelconque. 

Nous aurons eomme consequences imm4- 
diates les autres definitions suivantes : 

3° Quantite de chaleur. Produit de la tem¬ 
perature {espace parcouru) par la chaleur sp4ci- 
fique (force moyenne agissant sur Fespace par¬ 
couru) ou quantite d’energie actuelle d’un corps. 

4° La temperature est done proportionnelle 
^ la ioTo& ^ve des molecules d’un corps. 

5° Le poids atomique de la plus petite parti- 
cuie du corps, servira au calcul des masses, des 
forces viv^ et des vitesses. 

6° L’ai^mentation du volume apparent d’un 
oorps, soit sa dilatation, servira pour mesurer 
Bne valeur approchee de sa temperature et de 
la quantite de chaleur qu’il contient, etc. 

Nous n’indiquons ici qu’une partie des deduc- 
U&m immediates qui se degagent de ces hypo- 
•^leses sur la constitution des corps, renvoyant 
poar plus de details e, un memoire paru il y a 
dejA trente-deux ans sur la ‘‘synthese de la 
■ohaleurF”*' 

Qa’ii saffise db rappeler ici que toutes les lois 
thermodynamique se deduisent 
des ooxuiitions initiales admises par 
ainsi que des definitions 

eialiies. 

ilusaem^ iys des rapports simples 

^tre les teriftetuies de fusion dea corps, les 
poids atoiniques, les iemtes, les ^^oelfici^ts de 


U ^ 4es Seieaoes 


dilatation out ete d’abord cleduites par le calcnl, 
puis verifiees experimentalement plus tard. 
Nous appuyons sur ce point car ainsi qu’on va 
le voir, ce sont les memes idees, les memes hypo¬ 
theses qui vont tracer les grandes lighes du role 
des basses temperatures en science et partiou- 
lierement en chimie. 

Pour bien faire entendre ces points qui com- 
mandent toute cette etude, nous devons des 
maintenant etablir les demarcations essentielles 
qui separent la phj^sique de la chimie au point de 
vue meeanique. Lorsque ces difE^rences fonda- 
mentales seront saisies, les rapports entre ces 
deux sciences jumeUes n’en deviendront que 
plus lumineux et Fon verra que la m4me 
meeanique les embrasse et les confond dans les 
memes equations. 

Reprenons pour un instant la formation d’un 
corps quelconque par la juxtaposition de ses 
elements constitutifs tels qu’ils sont connus 
actuellement en chimie. Prenons 1 kilogramme 
de soufre par exemple. Nous ferons tomber 
des espaces sideraux eh un point quelconque 
la totalite des dl4ments atomiques appelds soufre 
et dont la masse totale correspond h celle de 
1 kilogramme. Ces elements transforment en 
travail de chute-la totalite de leur potentiel 
et Fon obtient 1 kilogramme de soufre au z4ro 
absolu de temperature. Faisons de meme pour 
1 kilogramme d’oxygene qui nous fournira, au 
zero absolu, un autre corps absolument inerte 
mais ayant la meme masse: celle de 1 kilo¬ 
gramme. Dans ces deux cas nous n’avons mis 
en activite que des potentiels physiques, o’est-ii-- 
dire des attractions qui s’exercent entre les 
particules ayant la meme constitution int6rieure. 
Une moMcule de soufre attire une molecule de 
soufre, puis une autre et ainsi de suite. 

De meme une molecule d’oxygene attire une 
autre mol^ule d’oxyg^ne jusqu’^ Fepuisement 
de 1 kilogramme, somme totale du corps. 

Dans ces ph4nom^nes d’attraction Fordre 
dans lequel chaque molecule vient prendre son 
rang n’a aucune importance, puisque toutes les 
molecules sont identiques entre elies. ^ 

Done, dans tons les ph4nomenes physiques 
la repartition topographique des divers atomes 
d’un mtoe corps entre eux est r4glee par la 
pression exterieure et par la temperature 
uniquement, , L’interchangeabilite de ces atomes 
supprime tout efEet quant a leur ordre de marche * 
sur le centre d’attraction. 

Les phenomenes de condensation de Fetat 
ga^ux a retat Hquide, de Fetat liquide a Fetat 
soMde, ia crisfcafiisation de tons les corps, sont 
le r6suitat dc 'fe eohAsioni force qui reprbsente 
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eii physique nioleculaire, la gravitation dans ia 
mecanique celeste. 

Un tout autre phenomene se passe lorsqu'une 
masse d’oxygene se trouve en presence d’une 
masse de soufre, les deux elements en presence 
sont heterogenes et le poteatiei mis en activite 
est le poteatiei d’attraction chimique ou de 
Faffinite. 

L’experience enseigne que les phenomenes 
chimiques se produisent dans des conditions tout 
autres : 

La “ condensationdu soufre avec Foxygene 
exige une proportion dehnie dans les masses en 
presence. 

Elle exige aussi une certaine temperature 
initiale. 

Elle pent se faire entre les deux memes corps 
en plusieurs proportions et les masses engagees 
dans chaque comhinaison sont des multiples 
exacts des masses premieres. 

Les pouvoirs d’attraction se modifient 
puissamment selon le degre de comhinaison 
deja realise par un corps. En reprenant notre 
exemple des deux masses d’oxygene et de soufre 
en presence au zero absolu et en mettant ces 
corps au contact, on constate que, meme presses 
Fun contre Fautre fortement et chaufif(§s, il faut 
Clever tres fortement la temperature pour que la 
comhinaison, ou la chute chimique, de Foxygene 
sur le soufre commence. 

On observe en mdme temps deux faits; 

La quantity de chaleur d^gagee par le potentiel 
chimique pendant la r4action est ties superieure 
a la quantite de chaleur degagee par le meme 
poids d’oxygene seul condense, plus la quantite’ 
de chaleur que fournirait la condensation du 
poids du soufre engage dans la rdaction, En 
outre Foxygene d’une part, le soufre de Fautre, 
se condensent tous deux sous FefEet de tempera¬ 
tures inferieures a celle qui est necessaire a la 
comhinaison des deux elements. 

II nous faut mettre ce paradoxe bien en 
lumiere: 

Puisque un certain poids de soufre en 
s’unissant k un certain poids d'oxyg4ne 
produit plus de chaleur que la condensation 
des deux composants, il faut neoessairement 
admettre que le potentiel chimique dans oe cas 


correspondant a la longueur de Foscillation 
calorifique due a la temperature t s’associe par 
cohesion a cette molecule. 

Ce meme poids A d’oxygene attirant une 
masse B de soufre avec une affinite plus puissante 
que la cohesion de A pour A et maintenue a la 
meme distance 1, due a la temperature t, ne 
s’assoeie pas au soufre. On doit elever la 
temperature, augmenter la distance moyenne 
de 1, et tout a coup la reunion de A B s’eSectue ! 

En outre la reaction est tres modifiable suivant 
les masses d’oxygene et de soufre en presence 
et suivant la presence d’autres corps au moment, 
de la reaction, de Feau par exemple. 

Dans toutes les reactions chimiques, la dis¬ 
position topographique des molecules entre elles, 
la maniere dont eUes sont mecaniquement 
apportees les unes dans le voisinage des autres, 
tous ces facteurs prennent une influence pre- 
ponderante sur-Fissue finale de la reaction. 

Ici Fintetchangeabilite des atomes a disparn, 
il faut qii'ils se presentent a Fappel des forces 
d’attractions dans un ordre precis. 

Toute la chimie est la constatation de ces faits 
generaux. Nous devons done voir comment une 
hypothese mecanique peut rendre compte de 
ces faits en apparence ineonciliables. Cette 
hypothese trouv4e nous guidera ensuite dans les 
experiences a entreprendre comme verification 
puis nous menera apres sur une piste nouveUe 
d’inyestigations. » 

C’est la le programme que nous aRons suivro. 
II. 

La question posee est celle-ci: si les hypotheses 
physiques sur la constitution des corps, exposees 
dans le chapitre precedent, permettent d’en- 
visager comme realisable et realisee en partie 
la transformation de la physique en astronomic 
moloculaire, quel changement doit-on y apporter 
pour faire rentrer dans ces memes hypotheses 
les phenomenes chimiques ? 

Voici ce qu’on peut admettre comme hypothese 
generate: tes corps se constituent sous teurs 
trois etats ainsi qu’il a ete expose, mais tant 
que le corps reste semblabte a lui-m§me, les 
distances entre centres des molecules qui 
s’attirent restent relativement grandes. 

Met-on en presence deux corps heterogenes. 


est plus puissant que te potentiel physique des ce sont centres eux-memes d’attraction qui sont 

deux masses et pourtant la cohesion opere k modifies, ce qui ohl%e le corps nouveau A 

une temperature ou FatSinite des deux memes penetrer profondem^t jusqu’au milieu de la ' 


corps, plus puissante, ne peut produire aucua 
phenomene ? Comnient expMquer cela f 
Traduisons ce paradoxe suivant nos definitions 

adoptees. Un poids 4 


molecule.,' ^ , .A 

Pour bien, eomprendre i^tte 
g^osSlssons milliqps do. ' ‘ 
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L’agglomeration des cellules contigues semblables 
entre eiles constituent les tissus, chaque cellule 
a son nucleus et son protoplasma qui, d’une 
fa^on tres eloignee, representerait la sphere 
d’^ther entourant le nucleus. Le phenomene 
chiniique correspondrait au phenomene de 
r " hemogenie ” ou de la feeondation eellulaire 
si remarquablemeiit etudie ees dernieres ann^es 
par Fol et Camille Pictet. Un zoosperme 
penetre au travers du protoplasma de la cellule 
et marchant a la rencontre du nucleus, se soude 
arec iui pour donner naissance a Tetre nouveau, 

II est clair que cette comparaison n’est qu’une 
grossiere image du phenomene chimique primitif; 
elle ne sert qu*a fair© saisir Tensemble des 
mouvements mecaniques accomplis et la differ¬ 
ence fondamentale entre les effetsdela cohesion, 
reunissant entre elles les elements identiques, 
et ceux de Taffinite, faisant pen^trer au centre 
meme attractif i’atome heterogene. 

Cette penetration dans le centre de la moUcule 
de Tatonie de Tautre corps se fera-t-elle d’une 
fa^on continue depuis les grandes distances a 
Forigine du mouvement jusqu’au moment de la 
reaction chimique ? L’experience a montr6 
que ce n’est pas le cas. On pent mettre en 
contact les corps jouissant d’une grande affinity 
Tun pour I’autre et cependant la reaction ne 
s’effectue pas. Nous admettons done dans 
notre hypoth^se que Faffinit^ n’est que la 
continuation de la cohesion lorsque les distances 
deviennent encore beaucoup plus petites entre 
les centres qui s’attirent; e’est la valeur newton- 
ienne de la gravitation quand la distance 
converge vers 0. 

Bans cette hypothese on comprend ce qui se 
passe pendant le trajet de chute de deux atomes 
h^t^rogenes Fun sur Fautre. Ils commencent 
par se rapprocher jusqu’4 se trouver aussi 
voisins que possible ; retenus 1. distance lorsqu’ils 
p^sent i la premiere limite impos^e 4 la 
cdi4sion. Ils agi^nt dans cette premiere 
phase comme des corps identiques et non 
Mt^-og^nes. Pour les faire passer dans la 
, second© period©,, cell© de Faffinit^, il faut 
les fair© p4n^a^r de force dans la sphere 
d’^ther. ilors amv4 k une certain© profondeur 
bn obsearvera deux ph4nom^es. 1° L’affinite 
se manifestera avec intensite 4 cause du plus 
grand rda^prochement des deux centres d’at- 
%actaon, et ^ la rlaoMon de Father sur le corps 
penetrant de tout© la valeur attractive 

dm mndm d’une fagon analogue 4 ce 

qpd se passe pew -m corps tombant vers ie 

'I*.-',.. - 

nous devems done 


nous attendre a voir les deux atomes s’unir 
etroitement et dans un etat de rapprochement 
excessif, intime, des qu’ils auront franchi cette 
barriers qui s6pare les zones d’action de la 
cohesion de eeUes de Faffinit^. 

Eeprenons ces deux atomes munis de dynamo- 
metres et observons le phenomene chimique 
comme nous avons fait pour la cohesion. 

Toute la premiere partie de la chute des deux 
atomes donnera des valours positives d’attraotion; 
arrives a la distance limite de la cohesion, les 
dynamometres indiqueront zero. Nous con- 
tinuons a rapprocher les atomes Fun vers Fautre, 
les dynamomHres exerceront une pouss6e et 
absorheront du travail m^canique. Arrives a 
une certaine profondeur, la pouss6e diminuera 
et atteindra bientot z4ro. 

A partir de cette position, Faffinit6 commence 
et les deux dynamometres indiquent d© nouveau 
une attraction tendant a rapprocher les atomes 
jusque vers une nouvelle limite inconnue, la 
distance de separation 4 la fin de Faction de 
Faffinit4 etant beaucoup plus petite qu’4 la fin 
de Faction de la cohesion. 

B convient de faire un diagramm© repT^- 
sentant sch4matiqu©ment les diff4rentes phases 
de la chute complete de deux atomes h6t6rog^nes 
Fun sur Fautre. Ce diagramm© fera mieux 
eomprendre Fhypothese que nous adoptons pour 
Finterpr^tation des ph^nomfenes physiques et 
chimiques et sur les quantitbs d’energie degag^es 
ou absorb^es suivant la position respective des 
masses attirantes. 

Bans la Fig. 1, nous pla 9 ons 4 Forigine des 
axes OX et OX, Fatome mobile 0, tombant sur 
Fatome, suppose fixe M. Les ordonnees -1-1+2 
ou — 1 - 2 repr4sentent les lectures faites sur 
le dynamometre qui retient Fatome 0 dans sa 
chute sur M; ce sent les valeurs nunimiques 
r^sultantes des attractions simultan^es de la 
mati^r© pour la mati^re ©t d© la matiere pour 
Father suivant les distances. 

Voici par ordr© les differentes phases ; 

1" phase: Gravitation. L’atome 0 part de O' 
suppose a Finfinie distance de M. L’attraction 
O'P' infiniment petit© au d^but, grandit iusqu’4 
la valeur OP, valeur initiale de la phase insciit© 
sur le diagramm© de la Pig. 1. 

Pendant que Fatome 0 chemine de 0 jusqu’en 
A, le dynamometre inscrit des attractions 
trac4es par la courbe PQR. 

C’est la courbe newtonienne pure compl^t4e 
de tous ses termes. 

2®'* phase: Cohesion. Au poiat A nous 
voyons que la courbe insorite sur les dynamo- 
metres s’6cart© du segment RS continuation de 


■©ertse de 
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la courbe newtonienne* L’action d© Tether 
se fait sentir et Tattraction effective diminue 
rapidement pour deverdr nuUe lorsque Tatome 
O est arrive en B. 

La surface du diagramme OTTQB.S'BO' 
represente la somme des travaux positifs fournis 
par la gravitation et la cohesion depuis les 
©spaces sideraux, jusqu’au zero des tempera¬ 
tures. C’est Texpression total© du potentiel 
physique des deux atomes 0 et M. Ce potentiel 


ment au-dessous de Taxe des X, Taffinite d^but© 
par une absorption d’energie exterieure. 

La 2® period© de la 3® phase commence lorsque 
Tatome 0 est en D et se rapproche de M 
jusqu’en P. 

L’attraction devient active. La courbe DUP 
represent© les valeurs successives. 

La somme algebrique des deux surfaces BTD 
et DTOI exprime Tenergie total© degag4e ou 
absorbee par le phenoinene chimique. 



est tqujours positif sans aucune exception En connaissant le poids des corps engages 
connue. . . dans une reaction, les chaleuxs spAcifiques, les 

3*”® phase: Affini ty. Ainsi qu© Tindique la variations de temp4ratures ou les calories, 
courbe QRS' la valeur numerique de la cohesion d4gag4es pendant la lAaotion, on fixera les vrals 
est arrive© a toe nuUe lorsque Tatome 0 est en parametres numtoqn^ de la chimie mAcanique. 

B. Kous rapprochons par fore© les deux masses, A priori nous ne savons rien sur la surface 
la courbe passe sous Taxe des X. La repulsion relative de ces diff^rents secteurs positifs et 
apparent© atteint bient6t son.majximum lorsque negatifs du diagramme; ils repr^^ntent 
Tatome O ^t en C, elle dtooit pour toe nulle ment^ d’une fa^n claire, notr© hypotife^ 
en B. La surface BTD rdpr^ent© Tdnergie fondamentale.r ^ : 

foumie, o’est toujours un t^vail ndgarif. La Told, du r^ste, ,|a forme anaiyMfi^ ^ 

r® period© de la s’insdrira la^cessadie^ laqu^ aW pouvons Texprin^: '■’’'■'■'.y-vjp 
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En ramenant tons les plienomenes physiques 
et cliimiques a la ekute de deux masses de 
niatiere Tune sur Fautre, nous pouTons dire que 
ces deux masses chemineront le long de la droite 
qui r^unit leurs centres, elles rencontreront 
toujours et sans aucune exception trois positions 
d’equilibre; les deux positions extremes sont 
des equilibres stables, la position mediale est 
im equiiibre instable. La premiere position 
d’equilibre s’obtient par la perte de tout le 
potentiel des forces physiques, gravitation et 
cohesion des masses, la perte du potentiel 
chimique fait passer les deux masses par les 
deux autres positions d'eqmlibre. Cette loi 
serait dans iiotre hypothese absolument generale. 

Avant d’aller plus loin, tirons tout de suite 
les consequences experimentales du postulat que 
nous venous d’exposer: 

En pla^ant du soufre et de Foxygene au zero 
absolu dans le voisinage immediat, nous n’avons 
pas de reaction. O’est naturel, puisque arriY4 
aux limites de la cohesion, aucune force suffisante 
ne rapproche les atomes les xms des autres pour 
les faire entrer dans leur sphere d’affinit4. Nous 
rappellerons ici que les e:fSorts de compressions 
exterieures provoqu^s par les engins les plus 
puissants connus, produisent des ef^ets presque 
n4gligeables rapport4s aux dimensions des 
atomes. C’est ainsi que les efforts de dilatation 
des liquides font eclatar n’importe quel cylindre 
dans lesquels ils sont enferm4s. 

Si au contraire on chauffe les deux corps a 
leur point de contact, on augmente Famplitude 
des vibrations. 

On sait qu’une partie de cette amplitude 
s’aQComplit dans F^paisseur de la sphere d’4ther 
que o’est k cette penetration qu’est due la 
repulsion apparente de Fatome. Or si Fechauffe- 
ment est suffisant pour entrainer les deux 
atom^ assez pr^s pour qu’ils passent par le 
point critique ou FafSnite intervient et ou elle 
precipite plus avant les deux atomes Fun sur 
Fautre, alors, mais alors seulement, la reaction 
chimique commence. 

En reaiite la coh^ion a passe par degres 
insensibles k FafBmte, augmentant toujours sa 
valeur numerique leelle d’attraction, mais 
naasqr^ durant uu certain chemin par Faction 
t^bxe de l^etl^r, preponderante au debut de 
Faction des forces cdnzuiques. 

Oe qm nous venous de dire pour le soufre et 
pent sers^^etec pour tous les corps, 
les complexes et i’on pent formuler 


et hypothese. 

quelconqixes en 




contact au zero absolu ou a de tres basses 
temperatures sous n’importe quelle pression, ne 
reagissent pas Fun sur Fautre, quelle que soft la 
puissance de leur affinite. 

2° Deux corps heterogenes tres fortemenfc 
refroidis et ne reagissant pas a ces temperatures, 
exigeront toujoui’S une elevation de temperature 
de^e pour se combiner chimiquement. 

3^ Plusieurs corps heterogenes fortement 
refroidis et lentement ehauffes se combineront 
d’une seule maniere, si on les laisse en contact 
pendant le rechauffement, en admettant que 
Fon reste maitre absolu de la temperature 
pendant la reaction. 

4° La serie des.. reactions s’effectuera suivaiit 
la ligne de plus grande pente chimique des 
elements, c’est-a-dire que les premieres corres- 
pondront a celles dont Faire BTD, ou la periode 
endothermique, est au minimum. Get ordre ne 
sera souvent pas parallele k la puissance effective 
totale des energies degagees pendant la coin- 
binaison finale. 

5° Chaque atome qui penetrera dans la 
region d’attraction chimique d’un autre atome 
modifiera immediatement les proprietes fonda- 
mentales de cet atome,* done en etudiant les 
phenomenes chimiques, on trouvera que les corps 
se combinent suivant les poids des atomes ; ces 
poids representeront la valeur chimique de 
chaque corps; ce sont les equivalents ou les 
poids atomiques. 

Ces phenomenes chimiques sont done fon- 
damentalement differents des phenomenes 
ph 3 rsiques qui se passent on toutes proportions 
des elements. 

Nous ne connaissons actuellement pas la loi 
newtonnienne de Fattraction pour les faibles 
distances, encore moins celle de Faffinite et pas 
davantage ceUe ^de Faction de la mati^re sur 
I’ether. Nous devons done uniquement, dans 
notre hypothese, voir si une loi newtonienne 
complete, jointe k une fonetion continue expri- 
mant Fattraction reciproque de la matiere pour 
Fether, peu rendre compte de Fensemble des 
phenomenes meoaniques tels que nous venous de 
les decrire. 

Nous av6ns parie de fonetion continue comme 
plus d’accord avee la simplicite de Fhypothese. 

L’analyse mathematique montre qu’une infi¬ 
nite de foimtions continues satisfont a ees con- 
dirions. Nous ne developperons pas ici oe 
chapitre de mathematique pure car la valeur 
Eumeriqua fonetions indiquees est absolu¬ 
ment in.<«>nnue, les Constantea ne peuvent 
se detroaincr qm |)iar un grand nombre d’expe- 
ri€fioes\faite^^|i§j^lena^^^ dans oe but et lorsque 
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la science aura fait de grands progres dans Tart Fafiinite, nous avons vu que cette partie de la 
operatoire. conrbe presente toujonrs et necessairement deux 

Devant cette possibility d'exprimer par des • periodes: la premiere est negative, la seconde 
fonctions continues simples les lois gynerales de est positive. 

r attraction, nous pouvons, sans sortir de la Dans la premiere periode, il faut fournir un 
methods scientifique, pousser plus avant les travail exterieur, exciter la reaction, 
consequences a tirer de ces hypotheses sur lai Dans la seconde pyriode, la reaction continue 
constitution des corps. Nous nous rappelons d’elle-meme et fournit, produit de la chaleur. 
toutefois qu’un controls rigoureux expyri- La premiere periode sera “endothermique,’’ 
mental est absolument necessaire et que ce n’est ig, seconde “ exothermique,” pour employer les 

que par un accord de plus en plus parfait entre ^ots crees par Tillustre chimiste M. Berthelot 

les consequences synthetique, que Ton pent dans sa " Mecanique chimique.’’ 

degager des dites hypotheses et les observations Une reaction chimique de deux ou plusieurs 
directes, que la probabilite de ces suppositions corps est done ton] ours une difference entre deux 
s affirmera peu a peu. travaux mycaniques de sens contraire. 

Nous devons surtout considerer ces donnees Suivant que la premiere periode Temporte sur 
comme des postulats et nous en servir a ce titre. jg, deuxieme ou inversement, nous devons nous 

Ce sont des principes directeurs dans 1 organisa- attendre It trouver deux grandes classes de com- 

tion des recherches scientifiques. binaisons chimiques: 

III. Dans la premiere, en passant des yiyments 

Utilisons done les considyrations qui precedent constitutifs au produit final, on obtient comme 

dans Tanalyse des phenomenes de combinaison somme une source de chaleur, une elevation de 

et de dissociation en tenant compte des quan- temperature, ces ryactions une fois commeneees 

titys de chaleur fournies ; nous voulons faire sur un point quelconque du melange intime des 

dans ce chapitre une ytude synthytique de constituants, se propagent d’elles-mymes dans 

mycanique chimique, il faut done voir, par le toute la masse. 

dytail, le cycle complet des phynom^nes et jeter La vitesse de propagation de la ryaction 

tous les ponts possibles entre les facteurs divers depend du degry d’intimite du myiange, de la 

que nous rencontrerons sur la route. disposition topographiquy des atomes dans 

Kappelons d’abord la loi commune de la chute Tespace voisin du dypart de la combustion, 

de tous les corps chimiques quelconques, appelee L’explosion de T hydrogene uni a Toxygene est 

loi de NeT\i}on. un type de ces ryactions exothermiques ; la 

Grace a cette loi, nous sommes en droit de combustion du bois, du charbon, etc., carac- 

representer meoaniquement toutes les masses tyrisent aussi cette ciasse de phenomenes par la 

des corps en fonction de leurs poids mesurys par possibility ofi Ton est de mesurer tres exacte- 

la balance. ment la vitesse de propagation de la reaction. 

Cette loi nous montrant que I’inertie et Tattrac- Dans la deuxieme categorie se rangent toutes 
tion sont toujours proportionneUes, quels que les ryactions endothermiques, ceUes qui absor- 

soient les corps chimiques ytudies, il est tres beront de la chaleur pour passer de.s constituants 

probable, presque certain, que Teiyment infini- au produit final. 

ment petit qui constitue le vrai noyau original On sait deja, par principe, que ces ryactions 
de chaque corps est identique dans tous les corps, ne se passeront jamais d’eUes-mimes, il faudra 

puisqu’il prysente partout les m^mes propriytes non-seulement les exciter mais encore les ah- 

fondamentales de la matiere: inertie et attrac- menter. Une source d’ynergie exterieure devra 

tion. Cette consequence donnerait raison au a chaque instant remplacer la perte suMe 

vieux Pythagore qui atfirmait, il y a longtemps, pendant la ryaction, 

que tout en physique et en chimie, se calculerait Nous pouvons assez exactement oomptor 
un jour “ par le nombre.” une ryaction endpthermique h la charge d’-iine 

Il rysulte de ces considyrations que la force arbaiyte: on appuie sur la oorde en fournissant 


Vive degagye par toute ryaction se mesurera 
exactement par le produit de trois facteurs: 
le poids des corps engs^, relevation de la 
tempyrature provoquee ;^r la ryaction, la 
chalemt spyeifique dee com^tuants. 

En exs^?ainaat le "dia^ammo ia:aoy 
dynamomyto'’'p^l!sbfa m 


du travail, puis Tarryt intervient qui fixe la 
corde k fin de course. En pressant la detenl# 
on obtient le balistique. 

’ On pent "demo aArmer que tous ,l©s 
■obten^ par .©ette 'secemde oatygoriq ^ 
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des accamulateurs dans le sens le pins general 
du mot. 

Ces produits chimiques conduisent imme-. 
diatement a la notion des explosifs. 

La formation de Teau oxygenee par Taction 
de Taeide cMorhydrique snr le bioxyde de 
barynm indique bien Tallure des reactions endo- 
thermiqnes. II se forme du ehlorure de baryum 
degageant +11 calories, tandis que Teau 
oxygeaee absorbe -11*6 calories. La chimie 
abonde en cas analogues. 

II va sans dire que les decompositions de tous 
les produits obtenus provoqueront des pheno- 
menes inverses mecaniquement parlant a ceux 
qui se soat manifestes pendant la combinaison. 

II est par consequent possible de prevoir par 
ces hypotheses: 

1° Toutes les lois de la dissociation. 

2° liinfluence des temperatures et des pres- 
sions sur les decompositions chimiques, 

3° Les conditions de la stability. 

4° L*ordre dans lequel les reactions de dif- 
toents corps s’effectueront en fonction des 
temperatures. 

5° R^ciproquement Tordre des dissociations, 
eto. 

6° Les doubles decompositions, consequences 
des lois de Berthollet, se deduisent egalement 
de ces considerations et Ton pent calculer a 
Tavance les chaleurs per dues ou gagnees suivant 
la temperature k iaquelle se passe la reaction. 

En somme d’une fa§on generale T accord entre 
les consequences que Ton peut deduire des 
hypotheses et les faits consacres par Texperience 
est suflSsant pour que nous ayons entrepris une 
serie d’observations dont le cadre a ete dicte 
par ces principes mecaniques. 


IV. 


La premiere serie d’experienoes a consiste 
k demontrer qu’aux ties basses temperatures la 
reaction de tons les eorfte heterogenes juxtaposes 
est nuEe, mtoe si Ton obtient un contact intime 
en pulverisant les corps ou en les serrant forte- 
Tomt Tun conixe Tautre. 

€es experiences ont done pour objet essentiel 
de premver que, d^is toutes les manifestations de 
FajlOmite, W premiere periode esst endothermique. 
Hems arons c^oisi pour oommweer naturelle- 
corps demt I’affloite reciproque est ia 
plus ’ ■ 


Daw Boto lafeoratcire de Berlin nous disposorrs 
continue qui per- 
nwtteaat 4^'pitod^re el 4e c^nserver ind^lniment 



double, 


mreloppe 
m " kYmB 


huit de dimensions variables, les uns horizontaux, 
d’autres verticaux. 

Les uns sont utilises pour la condensation des 
gaz et des vapeurs sous des pressions variant 
de 200 atmospheres jusqu’au vide presque absolu. 

‘Bans la double enveloppe, nous introduisons 
les divers liquides volatils qui servant a obtenir 
les basses temperatures; un groupe de cinq 
eompresseurs agissant “ en compound ” aspirant 
et compriment les vapeurs de ces liquides et 
refroidissent les cylindres ^ n’importe quelle 
temperature que Ton desire, comprise entre la 
temperature ambiante et -213° au-dessous de 
z6ro, temperature extreme obtenue par le vide 
sur “ Tair atmospherique liquide.” 

11 est impossible d’obtenir d’xme seule fois 
des abaissements de temperature aussi con¬ 
siderables. 

Nous refroidissons les corps au moyen de trois 
cycles successifs fonctionnant chacun entre des 
limites de temperature pas trop ecartees. 

Le premier cycle fonotionne au moyen d’un 
melange d’acide sulfureux anhydre et d’acide 
carbonique. Ce liquide, introduit dans la 
double enveloppe des cylindres, permet de les 
refroidir a-100° facilement. Les vapeurs sont 
reliquefiees dans des serpentins noyds dans de 
Teau ordinaire courante, et le liquide ainsi recon- 
stitue sert a alimenter Toperation frigorifique, 
car il suffit d’entr’ouvrir legerement un robinet 
reliant le bas du condenseur avec la double 
enveloppe pour que le liquide volatil se pr^cipite 
de lui-meme dans cette enceinte ou la pression 
est ini&niment plus faible. 11 y prend instantan^- 
ment la temperature correspondant k la pression 
des vapeurs dans cet appareil. 

Bes manometres k mercure facUitent la 
connaissance exacte, et pour chaque instant, des 
phenomlnes interieurs et indiquent la tempera¬ 
ture par ia pression. 

Les differents cylindres verticaux que nous 
avons speoialement fait construire pour toutes 
les experiences du premier cycle sont au nombre 
de quatre. 

Le plus grand a 360 millimetres de diametre 
interieur et 1-350 m. de hauteur. 

Le |dus petit a 160 millimetres de diametre 
et 200 millimetres de hauteur. 

Les autres sont intermediaires. 

Le deuxieme cycle fonctionne au moyen du 
protoxyde d*a 2 sdte ou de Tethyiene. 

Pour obtenir ces gaz k Tetat liquide on se sert 
du iajemler cyde et des basses temperatures 
qa’il procure. On liquefte dans Tun des cylindres 
hortontaux relmhii k —80° le protoxyde d’l^ote, 
par prri 'une pression le 6 lb 12 
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atmospheres ; nos appareils pen vent en fourhir 
25 a 30 kilogrammes a Theiu’e. ^ * 

Ce protoxyde d’azote liqnide, et deja tres 
froid, passe dans la double enveloppe d’un autre 
cylindre vertical. Lorsqu’on fait le vide dans 
cette double enveloppe, il s’y evapore en cristal- 
hsant et en abaissant la temperature jusqu’a 
-135°et -150°. 

Les vapeurs aspirees par un groupe de deux 
compresseurs sont incessamment rehquefiees 
pour retoumer dans le cylindre refrigerant sous 
forme liquide. 

Ces deux cycles sont entierement fermes, 
continus et fonctionnent aussi longtemps qu’on 
le veut a toutes les temperatures comprises 
entre les limites indiquees. Enreglant la vitesse 
relative des compresseurs, et en modifiant, 
suivant les besoins, les ouvertures des vamies 
placees sur les canalisations des vapeurs, il est 
aise de regler la marche des appareils d’une 
maniere mathematique. 

Les deux cycles fonctionnent bien plus 
facilement qu’une machine a haute temperature 
au point de vue de la regularite et de la souplesse 
des manoeuvres. 

Chaque compresseur possedant son moteur a 
vapeur special, le regime de la marches s’etablit 
progressivement, les ouvriers m^caniciens 
attaches au laboratoire 6tant tout a fait formas 
a ces diverses operations. 

Le troisieme cycle est obtenu par la lique¬ 
faction de Fair atmosph^rique dans un tube 
horizontal refroidi au-dessous de —120° par le 
jeu du deuxieme cycle. 

line pompe a glycerine eomprime 700 litres 
d’air a la pression de 200 atmospheres dans le 
tube central du refrigerant du deuxieme cycle. 

La pression tombe a 90 atmospheres et Fair 
se liqu^fie. En laissant sortir cet air liqu4fie 
dans une petite enceinte d^ja refroidie a Favance 
on atteint —210° a —213° a la limite extreme 
du vide 6tabli dans Fenceinte. 

Ce dernier cycle est encore interinittent et pas 
ferm6 comme les deux premiers. 

Il donne chaque heure environ 1 k. 500 d’air 
liquide, la compression de Fair jusqu’a 90 au 200 
atmospheres exigeant toujours un temps assez 
long. 

Nous venons de d6crire d’une fagon tr^s 
sommaire Fappareil avec lequel nous produisons 
et maintenons les has to temperatures, nous 
rentrons dans hotre suij^l. 

Dans le refrigerant du deuxieme cycle nous In- 


2° Soude caustique puiverisee tres fine. 

3° Potasse caustique id. id. 

4° Ammoniaque en solution aqueuse 23 p. 100 
en poids d’ammoniaque. 

5° Acide nitrique fumant. 

6° Sel marin pulverise tres fin. 

Apres avoir laisse plusieurs heures tons ces 
produits se refroidir jusqiFa -125° environ, 
nous avons mis ©n presence, dans mi cristalHsoir 
refroidi, les corps suivants dans Fordre ci-apres. 

A.— Uacide sulfurique ei la soude caustique, 

L’acide sulfurique a ete extrait de Feprouvette 
en verre en cassant celie-ci avec une pince en 
acier; le bloc d’acide sulfurique solide est tombe 
dans la poussiere de soude et au moyeii d’une 
baguette de verre on a fortement agite le melange 
et press6 les corps m^caniquement de telle sorte 
que les petits morceaux de soude avaieht penetr^ 
dans le baton d’aeide solide. 

Nous n’observons aucune r6action queleonque, 
les corps restent absolument inertes. 

J’avais dispos4 une forte bobine Buhmkorff 
pour obtenir des etinceUes de 30 a 35 millim. 
de longueur. Deux fils isol^s et tenus dans un 
tube de verre, conduisaient le courant et Fetin- 
celle a Fextremit6 des deux fils d6couverts oh 
elie jaillissait sur xme longueur variable a 
volont6. 

Nous avons constate que Facide sulfurique 
solide conduisait tres bien Fetincelle que nous 
obtenions tout le long du baton, un des fils 
etant fixe a xme des extr^mites. 

Pendant plus d’un quart d’heure nous avons 
fait passer Fetincelle et nous avons vu que la 
reaction ne s’operait qu’au point exact ou 
Fetincelle jaillissait sans se propager a toute 
la masse. 

Nous avons alors sorti Feprouvette du froid 
et Favons laisse© expose© a Fair ambiant. 

La temperature est assez vite remontee, mais 
avant que Facide sulfurique fut fondu, la 
reaction s’est subitement declaree dans toute 
la masse et Feprouvette en verre s’est casse© par 
sxdte de la haute elevation de temperature qui a 
aocompagne cette reaction en masse. 

Nous pouvons approximativement fixer k 
- 80° ou - 85° la temperature oh la reaction ©n 
masse a pris nais^anoe. 

. Le fait piiheipal est etabli: aux basses 
temperature, pas de reaction entre ces deux 
corps sans le seoonrs d’ltne enei^e etranger© 
qui, dans e© to, est Finfiuenoe de deohar^ 


trodxd^ons dans des epromvettes de verre fes sub¬ 
stances ohimiqto; suivante^ #^olum^t 
1 ° 






^eetriqui^. , « 

potir'k, re^tidn A 
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cette seiile diSa’enee que la reaction en masse 
a coninience a ime temperature plus basse que 
j>our la soude eaustique—peut-etre -80° ou 
-00°. Les determinations exactes de ces 
valenrs de la temperature sont encore a faire 
car elles offrent des difiicultes toutes speeiales. 

—Jiciie mlfnrique et anwioniaque. 

Ici encore les memes allures generates des 
plienoinenes, action nuUe au depart, la reaction 
se produit sans se developper aux basses tempera¬ 
tures au-dessous de -65°, puis subitement la 
reaction en masse elere la temperature du tout 
au-dessus de 4-100°. 

B .—Acide sulfunqm et ael marin, 

Mtoe allure que 0, sauf la fin qui a etc moins 
violente. La reaction n’a commence a marcher 
d’elle-meme qu’au-dessus de -25°. 

E.— Acide niirique furmnt 89 p. 100 et soude 
mustiqiie. 

Au premier contact pas de reaction pendant 
peut-etre 30 a 40 seconds, puis commencement 
lent avec elevation de temperature des points 
en travail, eiifin violente et brusque transforma¬ 
tion de la masse avec degagement de vapeurs 
rutilantes. 

Ici Toperation'a commence d’elle-meme sans 
Pinfluence de Petineelle 41ectrique sous le seul 
efet de P elevation de la temperature hors de 
Pappareil, pour 4viter Paction des vapeurs sur 
les instruments. 

La reaction s’est efl(ectu4e en trois minutes 
environ a partir de la sortie de Pappareil froid. 

Le depot de vapeur d’eau aux surfaces de 
. contact de la soude et de Pacide a probablemeut' 
faoilite et exoit4 la reaction en masse. 

F-— Acide nitrique jufmnt 89 p. 100 et 'poiasse 
causiique, 

Exactement la meme allure que pour E peut- 
etre un peu plus rapide, le premier contact 
avant la reaction en masse a Dependant dure 
plusieurs secondes. 

G .—Acide nitrique fumant et sel marin. 

Reaction nuUe jusqu’^ —74°. Depuis ce 
moment et avec le seoours -de POtincelle 
^lectrique, la reaction commence. EUe ne 
devient une^rOaetion en masse que vers -20°. 

De cet ensemble de faits il ressort avec une 
grande dartO; 

1° Que les corps oliimiques ne se combinent 
pas directement aux basses temperatures, sans 
le secours d’enorgie etrangere. 

2° Que la reacrtlon en masse succ^e toujours 
a une periode pend^t laqueUe la reaction a 
lieu seuleinent places electives, dans 
lesquelles on foumiV I^energie Oledarique ou 
calorifique. ' 


3° Que la temperature basse est parfaitement 
reglable et maintenable, soit lorsque les corps 
n’agissent pas encore, soit lorsque la reaction 
ne s’opere que sur les places electives. 

* 4° Que la temperature se releve brusquement 
sans qu’on puisse en etre maitre, au-dessus de la 
temperature limite a laqueUe commence la 
reaction en masse. 

5° Les temperatures pour lesquelles on pent 
obtenir et conserver la reaction limitee, sont 
d’autant plus basses que les afifinites des corps 
mis en presence sont plus grandes et le contact 
des corps plus intime. 

II resulte de cette partie de notre etude que 
Texperience a pleinement confirme les previsions 
degagees logiquement de nos hypotheses. Toute 
reaction chimique commence necessairement par 
une periode endothermique. Cette periode est 
plus ou moins longue suivant les r^aotifs ; on 
peut la regler par le seul jeu de la temperature. 

En presence des afidnites puissantes des corps 
jouant le role principal en chimie, I’emploi des 
basses temperatures s’impose comme un facteur 
ayant une valeur intrins^que, et qu’il est im¬ 
possible de remplacer par aucun autre agent 
physique. 

De m5me que pour la liquefaction des vapeurs, 
la temperature joue un role caracteristique, 
equivalent celui d’une variable independante 
dans une equation, de meme dans I’afifinite 
amenant la reaction chimique, nous retrouvons 
les memes lois, les m^mes fonctions speeiales de 
la temperature que . pour les phenomenes de la 
cohesion, origine et cause des liquefactions. 

Ces considerations mecaniques reunissent done 
dans le m^me ohapitre la gra-vitation, la cohesion 
et Tafidnite, toutes trois se manifestant comme 
le developpement normal de deux fonctions 
continues representant T attraction de la matiere 
pour la matiere et pour Tether, 

Avant de passer a des operations de synthese 
chimique proprement dite, nous avons voulu 
observer quelques phenomenes de basse tem¬ 
perature pour repondre k certaines questions qui 
se posent de suite des T entree en matiere dans 
ce domaine. 

Et d’abord un premier point: si Ton refroidit 
sufidsamment les corps pour les rendre solides 
ou tout au moins pteux, ce changement d’etat 
n’est-il pas la cause efidciente de T absence de 
reaction. En somme ne serait-il pas possible 
d’obtenir une inaction m^me k basse temperature 
si les corps en presence gardaient la forme liquide 
ougazer^e ? Beoondement; si. Ton s’adresse 
a des rea<5tion^ tr& sensibles comme Taction des 
aoides sur la tpintee de tournesol. Taction, des 
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alcalis sur la phenolplital4iae, reactions qui 
paraissent developper au simple contact avec 
une periode endothermiqne tres faible, pourra-t- 
on les annuler par les grands froids ? 

Dans cette direction nous avons fait les 
preparations suivantes: 

1. Acide sulfuri^ue et carbonate de chaivx 
{marhre pile pur). 

Nous avons choisi la solution d’acide sulfurique 
qui reste liquide a la plus basse temperature, sa 
formule est HaSO^+TaHO refroidie a -70° et 
restant liquide a cette temperature. Le marbre 
en poudre etait refroidi, de son cote, a —89°. 
On jette le marbre dans Tacide sulfurique. 

x4uoune reaction pendant plus d’une demi- 
lieure. 

A -52° en laissant lentement remonter la 
temperature on aper 9 oit les premieres traces de 
reaction. 

Le d^gagement augmente progressivement 
jusqu'a -15°. 

De —15° a -7° la reaction est de plus en plus 
dnergique et devient turbulente avec mousse 
abondante. 

2. Acide sulf urique et carbonate de sonde. 

Ties oristaux de carbonate de soude refroidis 
a -85° sont jet^s dans I’acide sulfurique SO^H.^ 
+ 7 H 2 O liquide k -83°. 

Nous remuons fortement avec une baguette de 
verre refroidie et nous constatons que la reaction 
est nulle. 

Nous laissons remonter la temperature k 
— 56° ou la reaction apparait. De petites bulles 
commencent a se degager. 

A — 30°ledegagement estbien nettement ^tabli 
et a —23° la reaction est turbulente et gen^rale. 

3. Acide sulfurique et chloriire de baryum. 

L’acide sulfurique est refroidi a —115° restant 
liquide. Le cblorure de baryum est dissous 
dans I’alcool peu 4tendu et refroidi k —135°. 
On jette dans Tacide sulfurique la solution 
alcoolique de cblorure et des cristaux de cblorure 
de baryum en agitant le melange. 

L’acide sulfurique laisse surnager les cristaux 
mais ne se trouble nuUement, on ne peut dis- 
tinguer aucun voile dans la liqueur. 

A -70° la reaction commence et k partir de 
ce point elle s’accentue de plus en plus. 

4. Acide chlorhydrique et nitrate d^aryent. 

Nous prenons de Tacide chlorhydrique ayant 


5. Reactions tres sensibles des acides sur la 
teinture de tournesol. 

Acide sulf urique et solution dans Valcool de la 
teinture de tournesol bleue. 

Nous refroidissons Tacide a —140° ainsi que 
la solution alcoobque qui est p^teuse. 

En les melangeant ensemble intimement au 
moyen d’une baguette de verre refroidie, la 
solution reste bleue indefiniment. 

En laissant remonter la temperature, la 
couleur passe au violet vert -110° sans atteindre 
le rouge. 

Ge n’est qu’a -105° que le rouge vif apparait. 

En faisant la meme experience, mais en 
plongeant dans la liqueur a -120° degres une 
baguette de verre ayant la temperature ambiante, 
nous avons vu se produire un cylindre rouge vif 
au sein de la liqueur au contact des parois de la 
baguette. La reaction s’est produite sur une 
profondeur de 2 a 3 millim^res autour du 
cylindre de verre. 

Acide chlorhydrique et solution alcoolique 
de tournesol. 

L’acide reste liquide a -140°.' Nous y jetons 
la solution pateuse de tournesol et nous mdlan- 
geons. 

La liqueur reste parfaitement bleue sans 
changement. 

A —115° la coloration violette apparait et se 
change en rouge vif a -110°. 

6. Reaction sensible des alcalis sur la 'phenol- 
phtaleine. i 

On sait que la pb^nolphtaleine donne avec les 
plus petites traces d’alcali une belle couleur *■ 
rouge fonc6 ; cette reaction est souvent utiHs^e 
pour les titrages de potasse et de soude. 

Nous faisons s4par4ment deux solutions 
dans Talcool absolu de potasse caustique et de 
ph4nolphtal4ine. 

Nous verifions qu’aux temperatures ambiantes 
la reaction rouge apparait instantanement puis 
nous refroidissons les deux dprouvettes a -145°, 
Les deux solutions sont visqueuses a cette basse 
temperature. 

Nous les meiangeons intimement une fois 
refroidies. 

Aucune reaction, pas trace de coloration rouge, 

A —100° la tdnte rosee commence k se 
manifester, k -^90° la coloration est eompiete. 

Sodium et potassium mr Vcdcool hydrat^. 


33 p. 100 et ne galant pas a -130°. 

Le nitrate d’argent est dissous dans Taloool 


Nous refroidissons du sodium m4talliqu^'It : 
-80° ainsi qu’isne eprouvette pleine 


et reste liquide k —125°. 
liquides, aucune reaction, 
commence k se troubler. 
devient g4n6rald. 


On mdlange les deux 84 p. 1€0 et 16 p, 100 

Vers -109° la liqueur jetap# le sodium cjaps^ r«doool nous 

Aucdfessus la sodium,britemt sans , 



692 


JOUBNAL OF THE EOYAL SOCIETY OF ABTS. 


mty 1 !>, 1911 . 


aloi’s assez vite a cause cle releTaticm spontanee 
de la temperature. 

Pour le potassium nous operons de meme et 
nous coiistatons que de -80^ a -70^ il n’y a 
aucune reaction. 

La reaction debute assez brusquement a — 68 ° 
environ et part avec tmergie plus violeniment 
qu’avee le sodium. 

8 .—Acide nitrique fumant et alcool. 

On sait que cette reaction est tres energique 
aus temperatures ordinaires. Eii melangeant ces 
deux iiquides refroidi.s separement a - 88 ^ il 
n’y a pas de reaction. EUe ne commence qu’a 
-70° et vers —60° elle devient vive et brusque. 

Xous pouvons resumer Fensemble 
des recherches faites dans cette direction ainsi 
que suit: 

i° Entre les temperatures comprises entre 
-155° et -125° nous n’avons pu constater 
aueune reaction chimique, quelle que soit la 
nature des corps mis en presence. 

2° lies reactions sensibles, comme FejBEet des 
acidas sur la teinture de tournesol, etc., se 
' produisent a plus basses temperatures que 
d’autres reactions tres ^nergiques, sodium 
m^tallique sur Facide sulfurique par exempie. 

3° Bans toutes les reactions ehimiques, nous 
pouvons trouver deux phases suivant la tempera¬ 
tures a laquelle on opere : 

A. reaction lente qui se produit au-dessous 
d’une temperature limite, speciale pour les corps 
mis en presence; cette reaction se manifestant 
sous Finfluenoe de Fetincelle eiectrique ou 
^spontanement suivant Fecart qui existe entre la 
temperature aotueile et cette temperature limite. 

B. La reaction en masse, dans laquelle 
FeMvation de temperature produite par les 
parties qui reagissent, communique aux prjties 
yc^ines assez de chaleur pour les fairs aussi 

' reagir; c’est wm sorte d’embrasement general 
qui n’est modere que par les conditions physiques 
imposees am rapprochement des particules qui se 
: ©ombinent 

Bans la plupart des cas, pour obtenir et con- 
server la reaction lente, il faut enlever par 
. ra^onnement la t^ialeur developpee par la com- 
% :iy^#ison» sans quo! la temperature passe trls 
vite i ia limit© de la reaction en masse. 

4° L’etincelle eiectrique semble etre le meilleur 
exmtant pour provoquer la reaction lente. 

’ ^ li ^ dba^ ©xp^imentaiement constate 
Ip© tout© reaclkm cMaaique commence toujomrs 
un© pe©W© d^energi© negative, c^est-a-dir© 
travail exterieur 
"leur com- 



Le travail chimique appele par M, Berthelot 
travail preliniinaire ou preparatoire, est done un 
fait general dans la iiatme. 

V. 

Apres les confirmations experimentales qui 
precedent et qui n’ont d'autre but que de donner 
quelque poids aux hypotheses einises et adoptees 
comme postulat, nous aliens decrire d’autres 
experiences guidees directement par ces vues 
theoriques et destinees a “ conduire les premiers 
essais de synthese chimique par Femploi rationnel 
des basses temptetures.” 

Les premieres observations ont ete faites pour 
obtenir les composes nitres du toluene, de la 
naphtaline et dn phenol par des reactions a 
basses temperatures. 

Bans les reactions siu* le toluene et la 
naphtaline, nous avons pris des temperatui'es 
suffisamment elevees pour que la reaction se 
fasse spontanement sans le secours d’ 6 nergie 
etrangere. Nous avons introduit par tres 
petites quantites dans un melange de SOgHg et 
NO 3 H le toluene (C^jH^i-CHa). 

Bans la troisieme s§rie d’experiences sur le 
phenol, nous sommes descendus au-dessous de 
la temperature limite pour le depart de la 
reaction en masse et nous avons melange des le 
debut les corps composants dans les proportions 
definies a Favance, apres les avoir refroidis. 

L’etincelle eiectrique a ete employee pour 
provoquer la reaction limite© jnsqu’a epuisement 
des produits. 

Void les resuitats obtenus, sqit aux tempera¬ 
tures ordinaires d’environ -1-30° a +35° soit aux 
basses temperatures entre -50° et -55°. 

On sait que le toluene forme deux derives 
isomeres lorsqu*on le soumet a Faction de Facide 
nitrique, partageant du reste cette propriete avec. 
toms les produits contenant le groupe CHg en. 
chaine seoondaire. 

Ces deux derives sont: 

1° L’ortho-nitrotoluene liquide aux tempera¬ 
tures ordinaires et bouillant a + 222 °, 

2° Le para-nitrotoluene solide jusqu’a +54° 
et bouillant a la temperature de +237°. 

Ces deux produits sont tres difficiles a separer 
par rectification h> cause du voisinage de leur 
point d’ebullition. 

Un de ces deux groupes doit siirement corre- 
spondr© au travdl maximum de Fenergi© de 
constitution, un de ces derives doit etre le 
resultat’ du “ timvail par la plus grande pente 
chimique,” 

oe derive, ^rtainement que nous devons 
accroitre en faisant.la reaction aux basses 
temperature; 
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Plus nous operons a basse temperature, plus 
ce produit doit Temporter en quantity relative 
sur 1’autre. 

La loi chimique detenninant la position des 
groupes entrant dans le noyau, suivant la com¬ 
position mol6culaire deja esistante, est formeUe; 
nous ne pouvions guere nous attendre a voir 
intervenir d’autres groupements atomiques mais 
bien une difference dans le poids des produits 
obtenus. Sur 100 parties en poids traitees, 
nous trouvons aux temperatures de +30° +35°. 
Orthonitrotolu^ne . . 60 p. 100 

Paranitrotoluene . . 40 p. 100 

Total . . 100 parties. 

Pour operer aux basses temperatures, c’est 
goutte a goutte que nous avons laisse tomber la 
solution de toluene refroidie k -50° -55° dans 
le melange froid de SO^H.^ aveo NO^H. 

Nous avons ^nergiquement remu6 pour 
r^pandre le liquide introduit dans la masse et 
apres la reaction finie laquelle n’a pas pu Clever 
la temperature d’une fa§on tres appreciable, vu 
la marche continue des appareils frigorifiques, 
nous avons precede a la separation fractionnee 
dans le vide. 

Nous avons alors obtenu:— 

Ortbonitrotoluene . . 86 p. 100 
Paranitrotoluene . . 15 p. 100 

Le rapport en poids des deux derives s’est 
done totalement modifie oar nous avons : 

A +35° 1*5 d’ortbonitrotoluene par rapport 
au paranitrotoluene; a —50° nous trouvons 
5*5 pour la proportion relative des memes 
produits. 

La seconde serie de syntheses a porte sur les 
composees de la nitronaphtaline. 

Nous avons pris les methodes qui, aux tem¬ 
peratures ordinaires, ne donnent que ce produit 
pur, aveo seulement des traces des autres com¬ 
poses paralieies; I’influence des basses tempera¬ 
tures degagerait le sens des plus grandes 
affinites. 

Nos previsions n’ont point ete deques et les 
reactions a basses temperatures ont fait 
apparaitre des combinaisons toutes nouvell^ 
dans un semblable milieu. 


au-dessous de —50°, vers —90° environ. Le 
rayonnement suffit pour enlever toute la chaleur 
produite, 

Voici les resultats curieux et nouveaux 
obtenus: 

Nous n’avons que: 

20 p. 100 d’x-nitronaphtaline au lieu de 100 
p. 100 obtenus 4 haute temperature. Ce corps 
fond a +61°, 

28 p. 100 de x-dinitronaphtaline et 

40 p. 100 de y-dinitronaphtaline dont le point 
de fusion est k +144°. 

12 p. 100 de naphtaline non transformee, 

Jusqu’5, present on n’avait obtenu la y-dinitro- ■ 
napthaline que par Temploi transitoire de la 
dinitro-x-naphtylamine. n est int6ressant de 
Favoir obtenue par voie direct© et en si grande 
proportion. 

Cette reaction donne done a ce produit une 
place special© au point de vue des ajfiimt^s mises 
en jeu. 

La troisi^me s4rie d’exp^riences a ^te faite par 
Femploi de F^nergie auxiliaire de FdtinceUo. 
61ectrique. 

Nous avons op4sr6 sur le ph4nol par Facide 
nitrique. 

Afin de bien constater Fefifet des basses tem¬ 
peratures nous avons commence par chercher 
exp6rimentalement le point oh la reaction en 
masse des deux produits a encore Heu. 

Faisant d’abord la reaction a 0°, nous avons 
m516 ensemble progress!vement 160 grammes 
d’acide nitrique de 1*34 comm© density, 6tendu 
de son double poids d’eau, avec 80 grammes do 
phenol fondu, le ballon et ses annexes 4tant 
toujours maintenus dans la glace pilde. On lave 
le liqrude obtenu, et on distiHe par Femploi du 
vide et des vapeurs d’eau. On s^pare. ainsi les 
deux produits: ForthonitropMnol du paranitro- 
ph6nol. 

En operant deuxfois: la premiere ainsi qu’ii 
vient d’etre dit, la second© en plongeant le ballon 
k —40° seulement, nous avons constat^ que la 
reaction a -40° 4itait assez vive pour fair© 
remonter subitement la temperature a -20° 
dans le ballon d^ veire. La reaction en masse 
se produisait encore k -40°. : 


L’op^ration a consists a refroidir a -55° un 
melange d’acide sulfurique concentre et d’aoide 
nitrique fumant. Puis on laisse tomben dans le 
Kquide p4teux de la poudre fine de naphtalii^ 
refroidie. En agitant fortement, la r^aa^on 
s’op^re et Fon empeehe F€4vation de temp4®af 


ture pa^ le jfenctiemnem^t des appi^eik |i^ri- 
fiques qui maiib^eniueiit' 



Les deux essak, dans oes conditions, ont 
foumi la mdme quantity de paranitropMnol * 
environ 6 grisUih^ \ « 


Apr^s cet essri nous avons fait le suivmt^ 
Nous avons 'pris',160 gramme d’aciie' 
d’une density/dq.J,*34 hen ^ 

'Now avoim fidt 
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froides ii ne se passa pas de 1‘eaction imm^diate- 
ment, mais apres quelq^ues instants nne veritable 
explosion chassa le contenu du vase jnsqa’an 
plafond duiaboratoire, la reaction en masse venait 
de se produire. Par centre le temps perdu entre 
le melange et I’explosion prouvait que nous 
etionsbien pres de la temperature limitecbercbee. 

Cette experience nous amena au dernier essai 
suivant: Reduisant de nioitie les quantites 
engagees, nous congelames 80 grammes d’acide 
nitrique, densite 1*34, a la temperature de —50® 
a - 60® et 40 grammes de phenol fondu, repandu 
progressivement dans la masse sous forme aussi 
divisee que possible. La temperature basse etait 
rigoureusement conservee. Aucune reaction ne 
se manifesta, nous etions au-dessous de la tem¬ 
perature de reaction en masse. Alors nous 
servant de retincelle eieotrique, nous avons fait 
traverser le melange par le courant en ayant 
soin de ne jamais exag^rer A la meme place le 
passage des etincelles. 

La reaction totale a eu lieu progressivement 
sans aucune elevation de temperatnre apparente, 
vu ces precautions. 

Apres la distillation et la separation metho- 
dique par rectification des denx produits, nous 
avons trouve 15 grammes de paranitroph^nol, 
soit une preparation cinq fois plus forte si on la 
compare aux poids des composants mis en 
presence aux temperatures normales. 

Outre ce produit nous avons fait a haute et 
bas^ tem^rature le m^tanitroph4noL 
.. En passant par le dinitrobenzene et la meta- 
mtraniline sous Faction de Fhydrogene sulfure 
dans un© solution ammoniacale, puis ©n dia- 
zotant la mdtanitraniline, les reactions obtenues 
4 basse temperature out donnd un rendement 
double comparativement aux resultats des 
operations similadres a la temperature ambiante. 

II resulte de tons c^ faits que, par le choix 
cemvanabie des basses temperatures, nous avons 
modifie d’une fa^n profonde toutes les reactions 
eoncemant la nitrification du toluene, de la 
naphtaline et du phenol. 

Nous sommes ooeupes 4 completer ces travaux 
de chimie synihetique pour en degager des lois 
numeriques, ave« meeure des parametres, afin de 
presente sous un© forme pratique et imme- 
diatement utilisables dans les laboratoires. 


Ce que nous venous de dire suffit pour nous 
permettre d’esquiss^ la premiere charpente 
^^ore rudisM^^^ methode generals 

HMtothese 





d’exposer d’une 
t completement 


Fespoir que nous avions de voir les phenomenes 
ebimiques transformes et modifies par Femploi 
rationnel des basses temperatures. 

Nous allons tocher de resumer les consequences 
qui deconlent, tant des hypotheses emises que 
des verifications deja faites, pour asseoir les 
premiers jalons d’une methode operatoire 
permettant d’obtenir par voie synthetique et 
certaine tons les corps de la nature. 

En prenant tons ies corps simples connus et les 
pla 9 ant en presence aux tres basses temperatures, 
nous savons qu’ils ne reagissent pas Fun sur 
Fautre. 

II faudra commencer par faire la table experi- 
mentale des temperatures auxqueHes les reactions 
commeneent, toutes les autres conditions restant 
du xeste les m^mes (melange, pression, edaire- 
ment, etc.). 

11 faudra de meme etudier au-dessous de cette 
temperature tous les efiets ebimiques dus aux 
divers excitants connus; etincelle electrique, 
corps chauds, reactions auxiliaries, etc. 

On formera ainsi la 1"® table de dynamique 
chimique: le chemin de plus grande pente des 
elements ebimiques. On saura par cette table 
a quelle temperature exacte il faut porter un 
corps en presence d’un autre pour n’avoir qu’une 
seule solution au probleme chimique. 

On passera ensuite aux composes binaires, 
reunis a un corps simple et Fon operera exacte- 
ment de la mtoe fapon que precedemment, 
Ce sera la 2“ table dynamique. La 3® table 
dynamique donnera Fordxe des reactions des 
corps binaires en contact avec les corps binaires 
a tontes les temperatures, etc. 

Lorsque le nombre de ces observations sera 
considerable, les lois de ces reactions apparaitront 
avec la mdme nettete que oelles que Fon connait 
aujourd’hui. Ces lois du reste en font partie, 
seulement d’une fa^on confuse puisqu’elles 
precedent du melange de toutes les tables 
dynamiques. 

Nous pouvons done operer plus tard ainsi. 
que suit: 

Nous voulons produire un corps ayant par 
example; A atom© d’hydrogene, B d’oxygene, 
C d’azote, et D de oarbone, etc. 

Nous oonnaissons dejh par les tables le noyau 
le plus ancien, c’est-4-dire celui qui se forme 
4 la tenapdrature la plus basse, se rapproohant 
du corps demande. 

Pour ajouter 4 ce noyau de Foxygdne, du 
catbone ou de Fazote, connaissons les 
rdactioim C8^||ristiques. provoquant ces 
reactions et minima neoessair^e, 

pour n© peru^^te'que oelles-la. 
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Nous utiliserons successivement toutes les 
tables et les lois c^ui les accompagnent pour 
grossir la molecule primitive de tous les affluents 
que nous voulons lui faire reoevoir. En em- 
pecbant les reactions en masse, en ne produisant 
que des reactions limitees et precises, la conduite 
des operations presentera le caractere de neces- 
site puisqu’il sera toujours le fidMe 4cho de la 
ligne de plus grande pente des composants. 

II est clair qu’une semblable etude embrasse 
des annees de reobercbes prebminaires. Il faut 
classer des milliers de phenom^nes qui se succe- 
dent degre par degre ; tous les facteurs les plus 
varies interviennent. 

En somme, nous decrivons une metbode 
syntbetique reposant sur la serie ascendants des 
pb^nomenes dus a I’affilnite par ordre de date, 
si le temps croit en fonction des temperatures. 
Le ebemin est unique et ne doit nuUe part 
presenter d’ambiguit6. 

Le role des basses temperatures est double ; 
d’une part elles paralysent toutes les reactions, 
sauf ceUe que Ton veut produire, d’autre part 
en enlevant aufur et mesure qu’ebes se forment, 
les quantites de cbaleur dues a I’affilnite trans- 
f ormee en cbaleur, elles empeobent la temperature 
de s'eiever et de favoriser des reactions perturba- 
trices que Ton ne pourrait plus maitriser. 

On deduit de ces faits une r^gle qui doit 
diriger la construction des appareils a reactions 
cbimiques syntbetiques. La puissance frigo- 
rifique de ces appareils doit etre considerable 
et leur fonctionnement modifiable a volonte, 
soit comme temperature, soit comme efiet en 
calories enlevees. 

De plus il faut pouvoir introduire dans 
Tinterieur des masses refroidies, soit sous forme 
liquids, soit sous forme de poudre, mais en 
quantites reglables les corps servant de reactifs, 
refroidis eux-memes au prealable. 

Bnfin les excitants ” doivent pouvoir 
operer dans I’interieur des ** cbambres froides ” 
et leur action doit etre aussi facilement reglable. 
que la marcbe des appareils frigorifiques. 

Avec une pareille disposition, Tetude syn¬ 
tbetique des pbenomenes cbimiques peut entrer 
dans une voie parfaitement metbodique,. bien 
que longue et complexe, 

Lorsque dans un laboratoire aux temperatures 
ordinaires on melange les divers reactifs ensemble, 
il est solvent tr^s difflcile de prevoir Tissue de 
la combinaison, Obaque reaction eiementa&e 
apporte Aveo elle son energie qui n’^i^ pas 
eiiminee et permet 4 d^autres reactions pJu§| 
complexes ne se mardf^ter, oeUes-la, elles 
.ipterviennentpO'mr etabJir de nouvellas.f#fey6^' 


dynamiques entre ces substances diverses en 
voie de formation; et de ce conflit general, de 
cette confusion mecanique, sort le plus souvent 
un melange contenant un peu de tout ce qui a 
pu se former en route 1 La temperature s’est 
quelquefois elevee de plus de 100°, Tetat naissant 
de certains corps associes aux energies calorifiques 
disponibles fait de la reaction totale un vrai 
cbaos ; bien babile le cbimiste qui peut prevoir 
dans ces conditions ce qu’il trouvera dans son 
creuset! 

Nous pensons avoir demontrd par tout ce qui 
precede que la cbimie trouvera dans Tetude 
parallMe desreactionset des conditions tbermiques 
qui les sollicitent, un terrain d’une fecondit4 
inattendue et qui permettra de diriger les 
reobercbes d’une fa^on tout a fait in^thodique. 
Avec les basses temperatures rdglables a volonte, 
on obbge tous les agents cbimiques a garder le 
silence, on les musele ; en laissant progressive- 
ment remonter la temperature et en portant 
dans le milieu refroidi une source d’energie sous 
forme d’un excitant, on permet a cbaque corps 
d’op6rer k son tour, par ordre de puissance. 

Les combinaisons s’op^rent ainsi d’une £a§on 
rationnelle et prevue. On part d’un noyau 
primitif pour arriver au corps cbercbe, sans 
oraindre des d6g4ts produits accidenteHement 
par le conflit cbimique. 

Nous croyons que le role des basses tempera¬ 
tures pour les syntheses cbimiques ressort 
clairement des bypotbeses que nous avons 
exposees au d^but de ce travail et qui semblent 
de plus en plus se confirmer par Tetude experi- 
mentale. 

vn. 

Apr^ avoir suivi notre bypotbfee et etudie 
ses consequences en astronomie, physique et 
cbimie, nous devons, toujours par les mfemes 
m6tbodes, poursuivre nos investigations dans 
Tensemble des ph4nom6nes biologiques. 

Nous avons vu que les pb6nomenes tot aux 
de la matiere morte peuvent ^tre ramenes a 
T^quation de Newton, complet^e par les lois 
de Tattraction de la matiere ponderable s’exer- 
^ant sur T^tber. 

La vie et ses manifestations caraot^ristiques 
peut-elle rentier dans le cadre de ces con¬ 
sequences syntbetiques, decoulant direotement 
de notre hypotbese fondamentale . . .. c’est 
la question. 

Precisons le probieme en fixant nettement Im 
pbenom^es spe^uanx, dislaijguant TappariMon 
" non.'vie. ‘ La somme de ces' 
s^vira de d^n^on 4 la vie., 
plants'Oaanima^s^*', 
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nous apparaissent sous forme de types speciaux 
appeles espece=5. Le nora de I'esp^e doit 
accompagner n’importe quel etre conmi, vivant 
ou inort. 

L’etude des transformations auecessives des 
especes, ou le darmnisme, ne fait qu'illustrer 
ce fait general. 

2' Ciiaque individu represente toujours une 
unite ayant une valeur intrinseque. 

3° La conscience de sa propre existence par 
rindividu n'est pas necessaire ; chez les aniukaux 
superieurs et chez riiomme en particulier, elle 
est le fait normal. 

4° Les ph^nomenes physico-chimiques qui se 
passent dans la profondeur des tissus des etres 
vivants paraissent constituer comme resultante 
un etat cV^quilibre stable qui correspond a la vie 
normale des etres et garantit leur individualite 
centre la somme des forces ext4rieures. 

5° La vie normale des etres represente 
toujouis trois phases: la naissance et la crois- 
sance jusqu’a Tage adulte, la vie normale, la 
vieiUesse se terminant par la mort. 

6° Les maladies, dans le sens le plus general 
du mot, sont produites par toutes les influences 
queleonques qui troublent T^quilibre stable des 
- phenomenes vitaux, au del4 des limites qui 
peuvent etre assignees comme normales. 

7° Les ph^nom^nes vitaux eux-m^mes, 
ramen4s a leur expression la plus simple, sont 
toujours caracterises par des phenomenes 
chimiques et pas physiques. 

Pour les plantes on trouve la cellule absorbant 
sous Finfluence de la lumiere Facide carbonique 
de Fair ou de Feau et le d4composant en carbone 
fix4 et en oxygene rendu a Fexterieur. 

Pour les animaux, on distingue aussi la cellule 
aijsorbant Foxyg^ne de Fair et le fixant aux 
substances qui s’introduisent dans cette meme 
• odWe pa^ mdosmose. 

La nutrition et la respiration des cellules, 
vmla ks deux plkaaorndnes constants chez tous 
les tees vivants. 

Tous les mouvements volontaires ou non, 
tout^ les perceptions sensorielles dues au systtoe 
n^veux, sont des c^^t4res variables et peuvent 
c^pl4tonent falre d4faut sans que la vie puisse 
^ tee considkipee comme absente ou eteinte. 
r Apr4s avoir rapp^, dans ce qui pr4c4de, les 
„ £a||e^ qui nous paraksent dominer la biologie et 
^qui doiveat partout et en toute occasion se 


Dans les experiences progressives du froid 
sur la serie des diflerentes especes animales il 
faudra noter Fordre dans lequel les principales 
fonctions se modifient. 

Pour les etres superieurs on devra en par¬ 
ticulier enregistrer avec soin: 

1*^ L’etat mental, Faction de la volonte, de la 
memoire, les perceptions diverses, la vitesse des 
mouvements reflexes, la valeur de Ferreur 
personnelle pour Fhomme, les variations dans 
Fintensite des sensations, les limites du pouvoir 
musculaire, Fanesthesie progressive de la peau, 
etc. 

2° Pour les etres chez lesquels le controle des 
phenomenes psychiques est impossible, il faut 
surtout s’attacher aux mouvements observables 
des diiferents Elements mobiles ; cils vibratiles, 
mouvements reflexes dus a la doiileur et aux 
excitations eleetriques, dilatation de Firis, 
mobihte des membres, mouvements peristal- 
tiques de Fintestin, etc. 

3° Autant que possible, il faudra aussi 
enregistrer les effets produits par le meme 
milieu refroidi au m4me degre sur le meme type, 
type d’animal pris dans les trois phases caracte- 
ristiques de sa vie, jeunesse, ^ge mur, vieiUesse. 

On constatera ainsi les points faibles de 
ohaque phase et Faction sp4cifique des basses 
temperatures sur Forganisme s’accentuera encore 
davantage. 

4® Au fur et k mesure que Fon descend dans 
la serie des etres, les mouvements vitaux se 
simplifient pour en arriver aux actions chimiques 
elementaires des ceUules. On touche aux 
infusoires et aux microbes, 

,Leur developpement sous Finfluence des 
basses temperatures doit etre surveill4 avec tout 
le soin que comporte aujourd'hui la micro- 
biologie; Feilet du froid sur une longue s4rie 
d’dtres, tous soumis k ces influences perturba- 
trieas, peut etre entrepris, gr^ce a Fextraordinaire 
rapidite de la reproduction de ces germes, 
baciUes et microbes ! 

Les spores, les diatom4es dess4chees, les 
foraminif^res, et tous ces etres qui jouent un 
role analogue a celui des graines dans le regne 
vegetal, peuvent dohner lieu aux exp6riences les 
plus concluantes sur certains probkmes de la 
vie, que nous exposerons comme conclusion de 
ce memoire, 

ExPtoENCHS STO LBS VlVAJiTTS. 


'ii»»i|||ester,,pour qu’onpuisse dire avec certitude, 
fc;il,,y., Vitaly nous .ailons voir 

oa. pent' lu^anisea’ les reeh^hes 
tOT^p^ratures 


De mtee que pour les animaux, nous devons 
tracer , le cadre des experiences concefnant les 
plantes et toml^ v4g4taux. 

Four chaque piante, depuis le sommet de 
FeoMLe, avec ^^dtootyiedonesj les marronniers. 
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les chenes, au bas de Fetage des cryptogames et et de leur emploi methodique en cMmie et en 
des algues, il faut examiner avec precision les biologie. 

variations des pbenomenes vitanx dus an Nous aliens d’abord exposer les resnltats 
refroidissement. generaux obtenus durant des recherches qui 

Dans cette categorie d’etres on trouve les remontent deja a bien des annees et s’ecbelomient 

memes regies et les memes faits qua pour les de 1869 a 1891. Une partie de ees experiences 

animanx : ont ete faites en collaboration avec IVEVL Casimir 

Les, plantes mnnies de lenrs fenilles et en de Candolle, Edouard Sarasin et E. Yung, 

pleine floraison sont aussi frileuses, si ce n’est du Bois-Reymond, Berlin, Susani, etc. 
plus, que les mammiferes les plus deHcats I D’autres, toutes recentes, completent quelques 

Si on les plonge, meme un peu de temps, dans termes de la serie. 

Fatmospb^re glacee, elles perissent avec une 

Vitesse efErayante. E^sottats EXPiBiMEXTAOX. 

R est done n^cessaire de graduer le froid et Mammiferes sup 6 rieurs. Le chien a ete Fanimal 
son intensity avec non moins de precautions que cboisi pour quelques recherches. 
pour les animaux. Un cbien de taille moyenne pesant 8 kilo- 

L’observation simultanee de Faction de la grammes et demi environ, a poils ras, est place 

lumiere du soleil sur la cbloropliylle et celle de dans le puits frigorifique refroidi a—90®, — 100 ®, 

la chlorophylle sur Facide carbonique au meme les appareils fonctionnant de teUe sorte que 

instant, est de la plus haute importance, oar cette temperature est constant©, 

e’est le ph^nom^ne capital caracterisant la vie Le chien est plac 6 sur un fond de bois garni 
v 6 g 6 tative des plantes. L’observation des efets d’un sac de toile, Sa queue et son museau 

du froid sur les racines, les bourgeons, les fleurs, ne touchent pas les parois m^talliques du puits, 

F 6 vaporation, etc., devra Itre consignee pour tendues a Fint^rieur d’un cylindre de toile form^ 

les di:56rents 6 tats d’4ge des v4g4taux. Enfin par les parois d’un grand sac relev^s tout autour 

une etude toute specials de Faction des grands FanimaL 

froids sur les graines permettra de rapprocher Dans cette expMence un thermom^tre est 
dans une m^me s 4 rie d’observations les v6g4taux dans Faine du chien, dont la patte d© 

a leur origin© et les animaux en germes. derri^re est solidement fix^ centre Fabdpmen 


J’ai pens 6 qu’il eonvenait, avant d’attaquer 
ces probldmes en coupe r^gl^e, de faire ce que 
Fon fait pour les mines, on force des puits de 
sondage en difEerentes places pour connaitre la 
puissance du filon ; ensuite on ouvre les galeries. 

En tete du questionnaire que chaque homme 
porte comme bagage, toute sa vie durant, on 
trouve toujours quelque question ayant un 
caraetdre philosophique, sur le confin de la m 6 ta- 
physique et.de la science pure. Une de ces inter¬ 
rogations puissahtes est celle-ei: Qu’est-ee que 
la vie ? D’oh vient-elle ? Est-ce quelque principe 
special tomb 6 , on ne sait d’oh, spontan^ment 
sur terr© et qui, tout a coup, a organist la 
matidre, cr 66 ces types divers, donn 6 a chaque 
etre ce pouvoir myst^rieux de procr^er lui-meme 
de nouveaux etres semblables a lui 1 

La vie peut-elle 6 tre appel^e spontan4ment 
dans la mati^re inert© ? 

La vie a-t-elle pour em^i^me ce feu sacr 6 des 
vestales brulant toujours sur Fautel ? 

Si ce feu vient a s’dteindre,, comment le 
rapllumer ? 

Ce probldme de la vie un des plu^ ancler^ ; 
il r^te toujours un de plus modemes; on peut, 
dire cepend^ut que la solution i lait iun 
avant'SOUS Finiuence-'des basses, 


avec plusieurs doubles de flanelle. 

La peau ayant 4t6 ras 6 e, un excellent contact 
est 6 tabli entre le reservoir du thermometre, 
ayant une forme cylindrique, et la circulation 
generate de la bate, la flanelle et la position du 
chien font que le reservoir du thermom^tre 
oocupe k peu pr 6 s la position central© du puits 
frigorifique et qu’elle se trouve tr^s pro^g4© 
centre le rayonnement. La tige du thermomfetre 
est assez longue pour permettre des lectures 
continues a 35 centimetres au-dessus du chien. 

Voici maintenant les observations gen^rales 
recueillies. Nous ne donnons pas de chiffres 
d© details, nous en tenant seulement k la march© 
des phenomenes. 

La temperature du chien etant normal© et 
Fanimal ayant idMige deux heures avant 1© 
debut de Fexperieno©, on iutjxduit le chien dans 
le puits refroidi k , 7-92®. 

, Des la prepmto minute on observe un© 
augm©ntiati^j.pregre^lve de la rapidite de la 

pouls. 

„;,q 0 S s’acousimt p^d^t' 

n |@,constate 

" un'domi-4^' ' ' ■' 
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Apres 25 minutes, la temperature est lentement 
revenue a son point de depart. 

Le chien mange avec avidite du pain qu'il 
refusait peremptoireinent avant le debut de 
1 ’experience. 

La respiration e»st toujours ties active, 
frequente et profonde. 

Apres 40 minutes les extremites des pattes 
sont tres froides, mais la temperature s’est 
maiutenue a peu pres constante, oscillant 
avec deux a trois dixiemes de degre pres autour 
de +37“. 

Apres 1 beure 10 minutes, le ebien ne marque 
plus d’agitation sensible, mais respii-e fort et 
tend a faire quelques mouvements avec les pattes 
maintenues par les cordes, efforts suivis de 
cabnes complets, sauf la respiration. 

La circulation est mi peu plus rapide que 
pr^cedemment, on sent les pulsations du eoeur 
bien nettes a Fartere carotide. 

Les extremites se refroidissent encore plus. 

Pendant la demi-heure suivante la bete 
a mange environ 100 grammes de pain et les 
conditions generales indiqu^es pins haut ont 
varie. La temperature s’est abaiss4e d’un demi- 
degr4 tout au plus. 

Tout a coup, en quelques instants, la respi¬ 
ration se ralentit, le pouls devient fuyant et la 
temperature s’abaisse avec rapidity. 

Vers 22° on retire Fanimal sans connaissance 
du puits et tons les solas pour le rappeler a la vie 
sont inutiles. 

L’extr^mit6 des pattes est deja gelee. 

Le chien est mort en moins de deux heures 
par rayonnement de sa chaleur, et pax les effets 
p^rturbateurs causes par ee refroidissement 
excessif. 

D^'autres animaux, chiens et cocbons d’inde, 
ont toujours manifesto d^ leur entree dans le 
puits frigorifique, eette augmentation dans la 
frequence de la respiration et des battements 
du omur; dans les eas observables, une legere 
elevation de la temperature interieure s’est 
toujours produite. 

Nous pouvons conolure de 1^ que Tequilibre 
stable des mammil^?es vivaiits provoque dans 
Forganisme normal, en face de ce facteiir subit, 
une reaction formidable. Lorsque Findividu 
menac4 perd sa cbaleur par rayonnement avec 


une telle ^nergie, ii semble que la conservation 


pi iwtomatique de F 


provoque une absorp- 


d’oxygene plus.^^ nonnale; ha fonctions 
1^, digestion repar^^fe avec...a^iUeur et, 4 la 
im effets du impendent 

il inverseWi^.surproducMon de 


Probablement que les tissus connectifs, 
graisses, etc., se reabsorbent rapidement pour 
donner au sang les principes hydro-carbures 
attaques par Foxygene; Fapparition de la 
faim a toujours ete signalee apres un quart 
d’heure d’experience. 

Lorsque la deperdition de chaleur devient 
toujours plus considerable, Findividu organise 
inconscient fait le sacrifice des membres peri- 
pberiques. La circulation s’arrete dans toutes 
les extremites, elles sont mortes les premieres. 

Puis, presque tout a coup, la circulation 
centrale s'arrete elle-m^me, lorsque Fabaisse- 
ment de la temperatures est a 8° a 10° au-dessous 
de la normale. La chute finale brusque indique 
et prouve Fenergie du combat engage par 
Findividu vivant contre le facteur qui vient 
perturber F^quilibre vital. 

Une etude approfondie de oes phenomenes 
reste ^ faire, car elle est d’un enseignement 
capital relativement a certaines fonctions du 
systeme nerveux centra], et sur les causes de la 
combustion lente dans la circulation sanguine, 

Refroidissement d’un Obgane. 

J’ai essays sur moi-meme Feffet du refroidisse¬ 
ment de la main par rayonnement. 

J’ai plonge le bras nu jusqu’au-dessus du 
coude dans le puits frigorifique maintenu k 
— 105° sans toucher les parois m4talliques. 

On sent sur toute la peau et dans toute 
Fepaisseur des muscles une impression tout k 
fait caracteristique et sp6ciale qu’auoune descrip¬ 
tion ne pent faire entendre. On dprouve une 
sensation, pas d6sagreable d’abord, mais qui 
le devient peu a peu et dont le si^ge a Fair 
d’etre Fos central ou le perioste. 

Le mot “ se refroidir jusqu’a la moelle ” 
semble prendre une signification nouvelle et 
vecue. Au bout d© 3 ^ 4 minutes la peau du 
bras est un peu violac6e, mais la douleur devient 
forte et gagne surtout les parties profondes. Au 
bout de 10 minutes, aprds avoir sorti le bras du 
puits frigorifique, on 4prouve en g^n^ral une 
forte reaction avec caisson superficielle de la 
peau. 

En maniant longtemps de la neige avec les 
bras nus, la r4action cutan4e subs4quente 
ressemble, en plus affaibli, a cette caisson qui 
apparait a la fin de Fexp^rienoe d4crite. 

ExpjIriehce Sue les Poissons. 

, Les poissons rouges,les tanches et g6n4ralement 
les poissons d’4taEgs d’eau douce peu vent etre 
compl4tement .gel4s puis d4gel4s sans mourir, 
L’exp4ri©nce demMide eependant k 4tre faite 
avec management* 
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Si Foil congMe lentement, dans une atmosphere 
de —8° a —15°, des poissons de cette categorie, 
en ayant eu la precaution de laisser ces poissons 
quelque vingt-quatre heures dans de Fean a 0°, 
on pent former un seul bloc compact de cette 
eau et des poissons qu’elle contient. 

En brisant une partie de la glace et mettant 
a nu un de ces animaux, on constate qu’on pent 
le casser en petits morceaux comme s’il etait 
lui-meme fait de glace. 

On peut done admettre que tons les poissons 
du meme bloc ont la meme apparence interieure 
et qu’ils sont tons geles au meme degre. 

En laissant lentement fondre cette glace et les 
poissons qu’elle renferme, on voit ceux-ci nager 
apres comme avant sans auoun signe de malaise 
apparent. 

Au-dessous de — 20° Fexp6rience ne reussit 
plus avec les poissons rouges et les tanehes. 

Nous n’avons pas examine encore la s6rie des 
poissons a cet egard. 

Experiences sur les Batraciens. 

Les grenouiUes subissent un refroidissement 
et une congelation de -28° sans orever. 

A -30° et -35° la plupart oessent de vivre. 

, EXPtoENOES SCR LES OpHIDIENS, 

J'ai refroidi un serpent commun des champs 
appel6 vulgairement lanwoui, k -26°, il a 
surveou, mais, refroidi a -35°, il est mort. 

ExpjSriencbs sur les Scolopendres. 

J’ai refroidi a -40° trois scolopendres qui 
ont parfaitement r^sist^ au traitement et ont 
vecu une fois degel6s. 

Soumis k -50° ils ont aussi resiste. 

Refroids une troisitoe fois a —90° ils sont 
morts tons les trois. 

Experiences sur les Escargots. 

Ayant refroidi trois escargots, fournis par 
M. le prof. E. Yung de FUniversite de Geneve, 
dont deux pr4sentaient quelques fissures a la 
plaque fermant leur coquille, nous les avons 
refroidis a -110° k -120° pendant bien des 
jours. 

Les deux escargots 16g^rement fendus sont 
morts, celui qui 4tait intetet a surv^eu au traite¬ 
ment et a eohapp6 k la mort, gr4ce probablement 
a son opercule intact. 

EXPilBIENOBS SUR LBS !®UPS b’OiSBAUX. V 

Tons les oeufs d’oiseaux refroidis au-deSspus 
de -2° k -3°^: m^urenf; et^ ne peuvent 6tre . 
couv^s; siph ne les.relae^^, 

'ilS',survi^i ' 


Experiences sur les CEups de Grenouillbs. 

Ces oeufs, refroidis lentement a -60°, peuvent 
revivre et donner eclosion aux tetards. Si le 
refroidissement est brusque ils nieurent. Il est 
tres essentiel de mettre au minimum plusieurs 
heures pour obtenir Fabaissement complet de la 
temperature. 

Experiences sur les (Eues de Fourmis. 

Ces oeufs, pris pendant la saison chaude, sont 
tres sensibles au froid. 

Suivant Fetat d’avancement de la larve de 
Finsecte dans Foeuf, le refroidissement peut etre 
plus ou moins grand, 

Entre 0° et -5° tous les oeufs ont ete tues. 
Nous avons eu aussi des oeufs avances, tues par 
une temperature de -^5° maintenue quelques 
heures. 

Experiences sue les (Exjfs de Ver-a-Soie. 

Nous avons fait un tres grand nombre d’expe- 
riences, grace a une installation industrieUe que 
nous avons organisee en Italie septentrionale, 
pour la conservation des graines de ver-lL-soie. 

Ces oeufs sont assez resistants, surtout si des 
la ponte ils n’ont jamais eu de commencement 
de developpement. Lorsque ces oeufs pondus 
sont places immediatement dans la chambre 
froide, on pent les refroidir a -40° sans leur 
faire perdre leur pouvoir de developpement. 
Il se passe m^me dans ce cas un phenomene 
interessant: les oeufs refroidis, puis soumis aux 
conditions de temperature normale pour leur 
edosion, des que le printemps a garni les muriers 
de leurs feuilles, ne presentent presque jamais 
les maladies si frequentes aux oeufs de vers- 
a-soie abandonnes a eux-memes et subissant 
plusieurs mois durant les fluctuations des tem¬ 
peratures ambiantes. 

Les parasites de toutes espeoes, vrais microbes 
des oeufs du ver, ne trouvent pas, dans ces con¬ 
ditions, un terrain favorable a leur developpe¬ 
ment, et la chenille sort indemne. de tous ces 
accidents si redoutables pour elle et si redoutes 
par toute Findustrie de la soie. 

Le refroidissement artificiel des oeufs de ver- 
a-soie est entre* d^hs la grande Industrie, vu ces 
avantages bien positifs. 

Lu reste tout oe travail ddcoule directement 
des belles reotekto de Pasteur sur les vers-a- 
soie, / 

ExpI^ibi^cts sue les Inbuscubi®. 
rotif^es, et toute la ©erie c^fdinaire des 
infosoir^ qui ^ d^ipeloppent normsdement f>ar 
le se|otir de dur6e de v6g4taux 

■ if^ dsas' Feau oh ils 
afealsses k''' ^ et - 90° 
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A cette temperature, mamtemze pendant pres 
de 24 iieures, une grande partie des habitants 
sont moxts. 

A -60°, au contraire, ils ont tons vecu, ant ant 
que lenr denombrement etait passible. 

Une demiereexpMence faite a -150°,-160" n’a 
plus laisse dans Teau degelee qne des cadavres. 

Experiences see les Protozoaires, les 

lillCROBES ET les GraINES, LES 
Diatomees, etc. 

Grace a Fabligeance de M. Casimir de Candolle 
et de quelques aulres natmulistes, j’ai pu me 
procurer a differentes reprises des graines seches 
en bon etat d"mie foule de plantes diverses. 

De meme, grace a plusieurs zoologistes; 
IVIM. Fol, !Mignel, E. Yung, MjVI. Pasteur et 
Roux de Paris, M. le Professeur Koch de Berlin, 
etc., j"ai pu rasseinbler une collection complete 
de microbes, de diatomees, de microcoques, de 
baoilles, de spores, dont la nomenclature serait 
ici fastidieuse. 

Plus de 30 a 35 espies de microbes, un plus 
grand nombre de graines, de diatomees, etc., 
ont et6 soumis, dans une s4rie d’experiences, a 
des temperatures de plus en plus basses. 

Une partie de ees reeherches ont d^ja ete 
publiees dans les archives, les demi^res expe¬ 
riences faites a Berlin sont encore inedites. 

Dans toutes ces reoherches, sans exception 
aucune, les refroidissements les plus exeessifs 
et les phis prolong6s ont donne des resultats 
n^gatifs; c’estA-dire que les germes, graines, 
microbes, spores, bacilies, diatomees, micro- 
coques etc., se sont tons d4velopp6s apres ces 
refroidissements comme ils ie font normalement, 
sans aucune difference appreciable. 

Les spores ont donn6 naissance a tout© la s4rie 
de leurs bacilies, les diatomees ont 4mis leurs 
filaments protoplasmiques on pseudopodes, les 
graines oht germ6 et pouss^ des bourgeons et des 
plantes vigoureuses, etc. En un mot, les 
graines et les ceufs des animaux, qui leur servent 
de parallMes dans Fautie r^gne, semblent defier 
froids les plus intenses, 

Dans la demi^re s4rie d’exp^riences, les 
graines et les badlles ont et6 places i pr^ de 
-200° dans TairliquM^ et se sont d^veloppes de 
la memo fagon qt^ ies memes graines et germes 
ooBserv^ aux temperatures exterieures. 

Lee oils vila^tils du palais des grenouihes, 
soumis aux m&mm experiences, ont oesse de 
idbrer jbraque lejbt>id a depass^ -S0°. Unefois 
rechauHes et ife jm>mmen^ent 4 

.'leur immveineut pendulalre. 

a©i& et euitures connues sous 
de toutes ies 


substances organisees, semblent beaucoup souf- 
frir des grands froids. Les vaceins devienneiit 
steriles. 

On salt du reste que les vaccins ne eontieiment 
pas de microbes ni de spores. 

Llnfluence des basses temperatures trace ainsi 
une ligne de demarcation intmcssante entre ces 
grandes classes de substances virulentes : les 
microbes et les vaccins. 

CONCLrSIONS. 

D se degage de cette premih*e serie d’observa- 
tions, encore bien incomplete et rempHe de 
lacunes, quelques consequences generales que 
nous essayerons de resumer ici : 

1° II est certain que plus on prend les 
phenomenes vitaux a leur origine, dans les 
organismes les plus simples et les plus primitifs, 
plus le refroidissement peut etre pousse loin, 
sans amener plus tard de modifications appre- 
ciables dans le developpement des individus 
refroidis. 

2° En formant une echelle des 4tres, depuis 
les plus inf^rieurs jusqu’aux mammiferes, on 
constate qu’une echelle analogue etablit les 
temperatures minima que ces etres peuvent 
supporter. 

Au fur et a mesure que rorganisation se 
complique, les froids intenses deviennent plus 
a redouter pour Tindividu. 

3° CJhez les animaux superieurs le refroidisse¬ 
ment brusque dans un bain d’air froid provoque 
une reaction ^nergique, ties caracteristique et 
qui pourra peut:6tre conduire a des methodes 
tMrapeutiques utiles a Fhomme dans certaines 
maladies. 

4° Enfin une conclusion d’un ordre philo- 
sophique se degage de cet ensemble de faits 
relativement aux idees generales qu’on peut se 
fair© sur la vie. 

Nous avons demontr6 qu’aux basses tempera¬ 
tures voisines de -100° tous les phenomenes 
chimiques, sans aucune exception, sont aneantis 
et ne peuvent plus se produire. Done les 
actions chimiques qui, par principe inerae et 
definition, doivent se manifester dans la pro- 
fondeur des tissus, pour que nous puissions y 
reconnaitre la presence de la vie, sont sup- 
primees tp$o facto 4 -200° dans tous les germes, 
graines, spores, etc. 

Nous nous trouvons ainsi au moment oii Fon 
rechauffe ces organismes refroidis a -200°, 
dans d’exc^entes conditions pour caracteriser 
un des efites principaux de la vie, a savoir si 
elie prend naissaiu^ spontanement dans un 
organism© mort preexistant. 

Si la vie, sembhible au feu des vestales, devait 
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disparaitre ^ jamais de Forganisme ime fois 
qu’on Faiirait laiss4e s’eteindre, ces germes une 
fois morts (et ils le sont a - 200 °) devraient 
rester morts 1 Au contraire, ils vivent, ils se 
developpent comme si ce refroidissement n’avait 
pas eu lieu. 

Lone la vie est une manifestation des lois de la 
Nature au meme titre que la gravitation et la 
pesanteur.' EUe est toujours la, elle ne meurt 
jamais, elle demande pour se manifester Forgani- 
sation preexistante. Celle-ci obtenue, chaufiez, 
mettez Feau, la lumiere, et de meme qu’une 
machine a vapeur dans ces conditions se met a 
fonctionner, le germe vivra et se developpera. 

On sait que jusqu’a ce jour, ni spontanement, 
ni artificiellement, Fhomme n’a jamais vu sous 
ses yeux se former ce premier organisme ou la 
vie jaillit comme d’un puits artesien. Pour 
creer cet organisme, il faut necessairement 
^ s’adresser a la vie, et voila pourquoi le cercle est 
encore vicieux, la question reste ouverte. 

Si Fon pouvait cr 6 er de toutes pieces une 
structure organisee morte, les conditions physico- 
chimiques sufdraient pour y developper tous les 
ph 6 nomenes vitaux de la vie v6g4tative. 

L’4tude des ph^nom^nes vitaux par Femploi 
m^thodique des basses temperatures permet 
done de faire rentrer la vie au nombre'^des 
forces constantes de la Nature. 

VIII. 

Nous en arrivons maintenant 4 Fexamen des 
ph4nomenes psychiques. 

On pent affirmer qu’aucun pli 6 nomene sen- 
soriel conscient caracteristique du monde 
psychique ne peut s’observer sans Fexistence 
preexistante d’un systeme nerveux cbez 
Findividu observe. Les arbres, les muscles, 
les oils vibratils memes sont le centre de pM- 
nomenes biologiques mais nous ne retrouvons 
aucun symptome de pens^e. 

Les animaux seuls et surtout les animaux 
superieurs, les mammiferes sont le sidge constant 
de ces phenomenes sensitifs et psychiques. 

Nous savons que tous les organes des centres 
nerveux congel4s a baase temperature, ne 
presentent plus aucun phenomene psychique; 
toutes les reactions sont supprimees totalement 
endormies. 

Par Fexamen direct des animaux soumis a de 


puis reohauSe ; mais nous constatons aussi des 
modifications profondes et traumatiques dans 
la structure elementaire des elements constitutifs 
des tissus. 

Les cellules ont eclate par congelation et au 
rechaufiement suivant les basses temperatures, 
elles n’ont point ete reparees, 

Ainsi Forgane ayant ete maltraite, la question 
de la suppression des phenomenes psychiques 
ou de leur reapparition dans un organe sain 
d’une faQon spontanee apres le rechaufl^ement 
reste ouverte. Pour les serpents, les escargots et 
les infusoires et en sonime une foule d’especes 
d’animaux inferieurs, Fintensite des constations 
psychiques est plutot faible, mais ils ont des 
sens d 6 jh assez developpes et des instincts tres 
surs. Outre eela ils savent se diriger, choisir 
leur chemin et montrent souvent des combi- 
naisons tr^s intelligentes dans leurs actes. 

Si on peut done affirmer que la vie intellectuelle 
ou psychique de ces etres a repris spontanement 
aveo la reprise des phenomenes physico- 
chimiques qui se passent dans la profondeur 
des centres nerveux, il faut admettre qu’ils 
sont plus resistants que ceux des etres superieurs 
et ne se laissent pas desagreger par les basses 
temperatures. 

Par induction, mais sans auoune certitude, 
on pourrait en conclure que si un homme 
pouvait etre refroidi ^ - 200 ° et ensuite 
rechaufie sans avoir perdu la vie vegetative, les 
phenomenes psychiques se representeraient 
comme en temps normal et cela en proportion 
de retat indemne dans lequel on retrouverai: 
les centres nerveux. La vie psychique, e’est-a- 
dire Fime, reprendrait possession de son centre 
naturel avec tous ses oaracteres. 

A ce sujet il est important de ne laisser aucune 
meprise se glisser dans ces consequences tirees 
d’exp 6 riences scientifiques. 

Nous affirmons hautement ici que Fame est 
une personnalit4 pensante habitant un milieu 
special, mais n’est paa le milieu. 

L’4me n’est pas une chose, mais nous ne la 
oonnaissons que lorsqu’elle se manifeste dans 
une chose: le.oeweau. 

Voici une comparaison qui fera bien oom- 
prendre toute notre pens^. 

Voyez ce t^i^saphe automatique tel qu’on 


tr^ basses temperatures qudques uns seuls ont ie rencontre daaas tons les hotels Londr^ et 
repris yie. * Les escargots, quelques serpents, ailkure; voi^^^t^dez un d6©Hc et 
les oeufs ^ papiilons, ^ se met It mi^btre;.sur;TOie 

ontgurv^om;' ^ 

Npus’P 0 UT<ms:d^e alfemer que la mort’^ela ^ 
vie inie!iecth#le'et ^ 
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Ce sens habite dans Fappareil, est compris 
dans les caracteres et Foutil merveilleux qni 
imprime les lettres des phrases. Mais le sens est 
imponderable, invisible, compris seulement par 
Fetre immateriel qni habite en nous. 

Si le telegraphe est detraque le sens ne sort 
plus on sort mal avec des erreurs, des omissions, 
des fautes. 

.Si le tMegrapke est refroidi il ne marche plus, 
\ient on a le rechauSe il repart, alors le sens des 
depeches reparait dans le texte. 

L'anie est aiissi ime manifestation perpetnelle- 
nient presente dans son organisme en bon etat. 

La manifestation est syncbrone avec le bon 
fonctionnement de Fappareil, mais a nne essence 
absoinment difEtente. 

Telle est la conclusion qni se degage de cet 
ensemble d’experiences. 


Conclusions GEniiEALBS. 


Resnmons maintenant les grandes Hgnes de 
Fetude des phenomenes cosmiques que nous 
venons de rappeler. 

Tons les phenomenes sont ramenes k etre 
fonction d’une seule variable, la distance qni 
s6pare les elements mat^riels qui constituent 
tous les corps connus. 

L*4ther enveloppe tous ces elements et permet 
tous lea mouvements oseiilatoires et vibtatoires 
des particules physiques et chimiques des corps. 

Aus grandes distances on etudie les ph4no- 
meaes astronomiques dans lesquels Fether 
ne perturbe pas la loi de Newton. 

Avec les points critiques en astronomie on 
pr6cise au millimetre, Fellipse d’une com^te 
p^riodique on d’une pian^te, et la trajectoice 
hyperbolique qui permet d’affirmer que Fastre 
est une voyageuse sans retour. 

Aux distances petites. Father intervient et 
permet aux mouvements oseiilatoires des parti- 
cuies de represented h mode d^ phenomenes 
caloriiques et luzmneux. 

L^analyse spectrale nous renseigne sur les 
qualites essentieiies des particules en mouve- 
nmtut, car par k spectre nous avons les longueurs 
d’ea^ks lumineuses provenant d’atomes ou de 
ittcd4mil^ ayant un certain poids et une attrac¬ 
tion eorrespondant k kur volume et k kur masse, 

Chaque wp a done son spectre. 


: Le poini de fusion dm corps solides est equi- 

point critique en astronomie. Les moM- 
mJbs sondes devkoj^nt Hquides en abandonnant 




syst^e ri^de aui(| 0 ^ elte appartemdent. 
ties ie dilatation^ de conducti- 



Les chaiigements d’etat liquids en etat de 
vapeur nous domient un autre point critique 
pour la rupture de la molecule liquids et sa 
transformation en molecules ou atomes gazeux, 

L’experienee demontre surabondamment la 
precision des distances ou des temperatures 
eorrespondant a ces points critiques des liquides. 

Enfin nous sommes arrives aux phenomenes 
chimiques qui prennent naissance par un effort 
negatif exterieur forgant les particules a penetrer 
plus avant dans kur sphere d’attraction. 

La molecule ou Fatome absorbe toujours de 
Fenergie pendant la premiere partie de cette 
contraction, Fatome passe par nn etat d’6quilibre 
instable et tombe spontanement dans la position 
acquise apres la reaction en produisant de 
Fenergie. Les reactions se partagent ainsi 
toutes en reactions exothermiques, produisant 
de la chaleur et en reaction endothermique, 
e’est a dire absorbant de la chaleur. 

Les basses temperatures arretent toutes les 
reactions sans aucune exception. 

Ce fait devient done k crifee special qui 
permet de distinguerun phenomene chimique 
d’un phenomene physique. 

. Le phenomena physique, chute d’une pierre, 
eiasticite d’un ressort, conkur, etc., continue 
malgre les basses temperatures. 

Les reactions chimiques ont kur point critique 
aussi marque que les points critiques astro- 
nomiques et physiques. Les phenomenes vitaux 
sont perturbes mais pas snpprimes par Fappli- 
cation des basses temperatures aux etres vivants 
non abimes par la congelation. 

Les phenomenes psychiques survivent aux 
basses temperatures lorsque ks organismes 
resistent. 

Ainsi en prenant la theorie de Newton et en 
lui appliquant ks effets de Fattraction de la 
matiere pour Fether aux faibles distances on 
reconstitue une immense Astronomie moleculaire 
aussi precise, aussi exacte que Fastronomie 
astrak. 

J’ai ete rhumble ekve des Newton, Kelvin, 
Helmholtz, Clerk-Maxwell, et je vous ai apporte, 
Messieurs et chers GoUegues, le resultat de mes 
meditations sur le grand probkme du monde 
dans kquel nous vivons, souffrons et mourons. 


The Ghaibson said it would be 'agreed that 
this was not an occasion for a discussion; but 
a pleasant duty remained to be performed, especi¬ 
ally as M, Hckfe .had travelled all the way from 
Berlin to be presi^t on this ocoasion, namely, to 
propose a veiy hearty Vote of thanks to him for 
his eloqumit la^re. ^ 
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Sir William Ramsay, F.R.S., seconded 

the vote of thanks. It had been most interesting to 
hear the Professor expound those fundamental 
ideas. If there had been time it would have been 
of interest to ask him if he could not extend his 
ideas not only to the attraction between element 
and element to form compounds, but to the attrac* 
tions which formed the elements themselves. All 
would join in expressing the gratitude of the 
Society to the lecturer for his excellent exposition. 

The resolution was carried and the meeting 
terminated. 


EXAMINATION FRAUDS. 

At Bow-street, on Saturday, the 13th inst., 
two cases were heard before Mr. Curtis Bennett, 
in which certain teachers were charged with 
improperly obtaining prizes in the Society’s 
examinations. 

The first case was that of James T. Hughes, 
aged thirty-five, of Birkbeok-avenue, Acton, who 
was summoned for obtaining a silver medal and £2 
from the Royal Society of Arts by false pretences 
with intent to defraud; and the second was that of 
W. E. Frasee, of Ampton-street, Gray’s Inn-road, 
who was summoned for obtaining £1 and a silver 
medal by similar means. Both defendants pleaded 
guilty. 

Mr, Bodkin appeared to prosecute on behalf 
of the Director of Public Prosecutions, and Mr. 
Travers Humphreys appeared for the defence, 
while Mr. J. B. Matthews held a watching brief 
for Mr, Clark, of Clark’s College. 

Mr. Bodkin, in opening the case, said it had 
been undertaken by the Public Prosecutor for the 
reason that it was of considerable importance to a 
large section of the community, and because of the 
standing of the Society. The defendant, James T. 
Hughes, had been for some time a tutor in arith¬ 
metical subjects at Clark’s College in Chancery- 
lane. The Royal Society of Arts, which was the 
body primarily to suffer, had for some fifty years 
or more instituted under their charter a system of 
examinations in subjects connected with com¬ 
mercial life ; and in’ connection with those exami¬ 
nations, and similar examinations of other bodies, 
there had grown up of recent years colleges or places 
where commercial education was mainly given, 
and amongst those colleges was the college to which 
the defendant had been attached. For the con¬ 
venience of candidates the Society had localised 
their examinations at numerous places in the 
country; and occasionally, when there was a large 
number of students, the colleges were made local 
examination centres. A number of rules had been 
framed for the purpose of securing absolute pro¬ 
priety of conduct on the part of the candidates 
entering the examinations, and of ensuring that 
only real and genuine candidates should compete/., 
and be... entitled, if successful, to the prizef .whlc^. 


the Society of Arts offered to those who attained 
the highest standard.. One of the rules, most 
clearly expressed, was that no teacher in any 
institution where an examination centre existed 
would be admitted to examination at that centre, 
and another was that -no person who had given 
instruction to any of the candidates in any subject 
of examination could serve as a superintendent of 
the examination, and no member or ofi&cer of a com¬ 
mittee oonld be admitted to examination. The 
committee referred to was the local examination 
committee appointed for the particular examina¬ 
tion held in accordance with the Society’s rules. 
In connection with the examination of 1910, held 
at Clark’s College, the usual committee was 
appointed, and amongst the number appeared the 
name of the defendant, “J. T. Hughes, Tutor, 
15, Birkbeok-avenue, Acton.” In addition to the 
names of the committee, who appeared largely to 
be persons interested in education, there was the 
name of the Secretary to the Examination Com¬ 
mittee, “R. Sydney Fry, 1, 2 and 3, Chancery- 
lane.” 

From every candidate entering the examinations 
a nominal fee was required—a fee that barely 
covered the actual outlay necessitated by the 
examination—and those fees were collected at the 
local centres, and, together with the number of 
candidates in each particular subject, were for¬ 
warded to the Royal Society of Arts; and from 
that return the Society knew exactly the number 
of examination papers to send to the local centres* 
In 1910 the Society duly received the fees and 
particulars, and, in pursuance of the rules, for- ' 
warded to Mr. Fry, under a sealed cover, the exact 
number of examination papers required. When 
the candidates entered the room, persons had to be 
present to see to the maintenance of order, to 
distribute the papers, and at the proper time 
collect them from the students. On the, day of 
the examination, April 12th, 1910, a Mr. Bird also 
acted as superintendent of the local centre at 
Clark’s College, and the defendant Hughes and 
others representing the local committee were in 
the room. On that occasion it was evident that 
one or more students failed, either from illness or 
some other cause, to atteud, and the defendant, 
in assisting in distributing the examination papers, 
helped himself to the paper of an absent candidate, 
took it into a room adjoining the examination 
room, and sat down and worked it out in the name 
of Harold Nelson.” According to the rules ot 
the Society, at the end of the allotf^ time the 
examination papers hM to he ooUected and 
initialled by the sgperintendent of the exami¬ 
nation, and, U ,tc^*Iat6 to post that evening, 
preserved until ttfen€s:t morning and then posted 
back to the Society. On the oeoasion in ^uestios^ 
the superintendent .apparently did not initpd all 
the examination^ he. wa® m a hurey to' 

catch a tra^v' Sajpefeed Ike W in 

room for wd l^feween that 'Umm an4tihe 
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papers of the genuine competitors. In June the 
paper was awarded marks which earned for it 
a silver medal and a prize of £2. Under their 
rules the Society took an additional precaution. 
Before the prize or medal was given, the Society 
sent to the secretary of the local examination 
centre—in this case Mr. Pry—certain names of 
persons on whose papers the examiner had made 
awards, and amongst those names was that of 
•“Harold Kelson.” The document, whicii was 
signed by Sir Henry Wood, the Secretary of the 
Society of Arts, contained the following: “I 
shall he obliged to you if you will be so good 
as to let ms know on the form attached whether 
the candidates at your examination centre whose 
names are given below are eligible for a medal or 
prize under the Society’s regulations.” And then 
followed the regulations in q^uestion, amongst 
which were: “No prize or medal in any subject 
will be awarded to anyone who is now acting, or 
has acted, as a teacher in that subject,” and “Ko 
prize or medal in any subject will be awarded to 
any person over the age of 23 whose profession or 
occupation is connected with that subject, unless he 
or she has been a regular attendant at a class for 
instruction in the subject for examination during 
the twelve months preceding the date of examina¬ 
tion.” Then followed the entry : “ Royal Society 
of Arts Examination, 1910, Clark’s College; Kama 
of Candidate, Harold Kelson; Age, 22; Subject, 
Arithmetic,” and then, in the column for- the 
reply,was written by Mr.Ery, “ Eligible.” After that 
certificate of eligibility was sent back to the Society, 
the results of the examination were printed and 
published, and the name of Harold Kelson appeared 
among the list of prize-winners, and in September a 
cheque for £2, signed by Sir Henry Wood on behalf 
of the Society, and payable to “ H. Kelson,” was 
sent to Mr. Ery, together with a silver medal, 
engraved “ Harold Kelson, Advanced Examination, 
1910, Arithmetic.” If Mr, Fry, before he sent in 
the certificate of eligibility, had made the least in¬ 
quiry, that certificate of eligibility would never have 
ton sent, te. Fry handed to Hughes the cheque and 
the medal for presentation to Harold Kelson,” but, 
of course, they remained in the possession of the 
defendant. Since the summons had ton issued, 
the medal, together with two sovereigns, had been 
returned to the director of Public Prosecutions. 
The cheque received from the Society was endorsed 
by the defendant Hughes in the name of the payee. 
It was not for one moment suggested that the head 
of Clark’s Collie was in the slightest degree 
cognisant of what had been going on; in fact, he 
was away in India when the examination took 
- place, ai^ it was not until the beginning of 1911 
, tbai he was apprised of what ha|^d been going on. 
Hr. Clark, the proprietor of the college in Obanoery 
I^e, was aJso the proprietor of all the many 
' brancb^ set forth in Ms prospectus, and there was 
ho qu^tion that Mr. Clark knew nothing whatever 
.about a very large number of students entering 
branches'in di0eren4 parts of london. But 
[Mte legitimately—of advertising 


the advantages of the college, a prospectus was 
published annually, and in that prospectus, under 
the heading of: “The Brilliant Display of Clark’s 
College Students at the Last Examinations held, 
showing how the College made practically a clean 
sweep of the Highest Honours in the Commercial 
Examinations, and gained the Highest Awards 
open to Competition in these Examinations,” was 
a list of “Prizes and Medals gained by our 
Students.” This list included “ H. Kelson, Medal 
and Prize £2, Arithmetic, Society of Arts, 
1910.” Counsel went on to point out that 
in the previous year—1909—under precisely 
the same conditions, the defendant, in the name 
of “Hugh James,” worked and sent in another 
examination paper, for which he gained the first 
prize of £3 and a silver medal, and in the pro¬ 
spectus of Clark’s College for 1909 the name of 
“ H. James ” appeared under the heading of: “ The 
Brilliant Display of Clark’s College Students.” 
The prosecution was not undertaken because the 
Society of Arts felt any grievance at parting with 
silver medals or money; they felt that their 
examinations should be preserved absolutely 
inviolate so far as possible. Hitherto the regula¬ 
tions had been considered to be perfectly satis¬ 
factory, but it was possible they might have now 
to be reconsidered. If tutors were able to take 
part in the examinations, genuine competitors, 
whose future in life perhaps depended upon, their 
getting particular diplomas, were placed at a great 
disadvantage and ousted from that chance. When 
the matter was discovered, the Society determined, 
on advice, that the only proper course open to them 
was to deal with the matter publicly; but they had 
no feeling in the smallest degree against the 
defendant individually, and no other desire than 
to show that people were not allowed, either by 
the rules of the examinations or by the law, to 
compete in examinations in a manner which was 
dishonest to other candidates. The proceedings 
were taken, in fact, to make it clear that it was a 
criminal offence, and, having gained that object, the 
Society respectfully asked the magistrate to deal with 
the case in such a way as not to make the future of 
the defendant harder than it otherwise would he. It 
was understood that Mr. Clark, as soon as he had 
been communicated with by the Royal Society of 
Arte, made full inquiries, and acted in the most 
drastic way, discharging the defendant there and 
then. Therefore the defendant, in one sense, had 
been punished, and the prosecution asked his 
WorsMp to give the fullest possible weight to that 
punishment in the decision he might come to, 
whatever it might he. 

Mr. Travebs Humphbexs, on behalf of the 
defendant, admitted the seriousness of the ofience, 
but pleaded that the appeal of the prosecution 
should be taken into consideration, and that the 
hi gh character which the defendant had always 
home, apart from the particular offence, should be 
allowed to have%ill weight. He admitted' that 
the facte were extotly as stated by Mr. Bodkin, but 
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said the defendant had no intention of acting 
fraudulently. He had only in mind the certificate 
which anyone might obtain, and which he thought 
would assist his advancement in the department in 
which he was engaged. He was greatly surprised 
to receive a money prize and a medal in 1909. 
Having found how easily it could he done, he 
entered again in 1910, but on that occasion 
was not so successful, as he only obtained 
the second prize, the first being obtained 
by a student at the college. He asked the 
magistrate to take the view that the ofience 
was not committed for the sake of the small 
monetary prize, but with the view—^improper, of 
course—of securing his own advancement with 
Mr. Clark. Should the magistrate take a lenient 
view, there was a chance that Mr. Clark would 
take the defendant back into his employment, or 
assist him by such references—of course, apart 
from this matter—as would enable him to obtain 
some other employment in the future. 

Mr. CuETis Bennett said the defendant had 
done not only, as counsel said, a very mean thing, 
but a very dishonourable thing. Defendant was 
quite old enough to appreciate the results of his 
actions and deeds, and he (his Worship) could not 
for a moment think he did not know from the very 
—^from the time he began to put his pen to 
paper—that he was doing something he had no 
right to do, and that, in obtaining something he 
was not entitled to obtain, he was depriving other 
people who had gone in for the examination from 
obtaining what was due to them. The prosecution 
had been very properly taken up by the Public 
Prosecutor, because if such things were allowed to 
go on, the value of the examinations would be at 
an end. The Public Prosecutor, through Mr. 
Bodkin, had pointed out 'in detail all the wrong 
which naturally followed from the course of 
conduct the defendant had adopted. It was 
probable that the mere value of the money prize 
was not so attractive to the defendant as 
the academic value of the honour of obtaining 
a 'medal and being in the list of prize-winners, 
and^that seemed to explain the loss of the 
defen(ia*3it’s power of appreciating between right 
and wro39g. The learned counsel for the prosecu¬ 
tion had\not only pointed that out, but had in 
exceptionkil terms asked that as lenient a course as 
possible s^feould be taken in the ease, and Mr. 
Huniphr^k had mentioned that if a lenient view 
were not it would have the eSect henceforth 

of depriving t^ defendant of the means of obtain¬ 
ing a living in fjhe only profession in which he had 
been edu^i^i©dA^iiaely, that of teaching. It had 
been ^ . learned counsel that justice 

having be^ donAuy bringing the defendant into 
Court, there might a possibility df hndii^ ssme 
employments^!! hinr|by which he could eium a 
livelihood. ts^,^^Slicent\years an enormait| char^ 
had taken place in thS awardi^, 

Years ago, when he w^ tot 
sentences of penal seryit'^de and of loii^ 


imprisonment were very common; but during the 
last twenty-five years there had grown up a system 
by which, instead of sentencing people to terras of 
imprisonment, an endeavour was made, if possible, 
to lead them to their own reformation while on 
probation- During the time he had been a 
magistrate he had, from the very commencement, 
on all occasions taken that course where he thought 
it was probable the result would be that the person 
charged would not again give way to temptation, 
but would lead an honest, honourable, and straight¬ 
forward life. He had been assured by defendant’s 
counsel that the defendant had determined, what¬ 
ever sentence was passed upon him, he would never 
again be tempted to obtain that which he had no 
right to obtam, and would never again be guilty of 
a dishonourable action. It was but right that the 
public should know that such conduct could not, 
and would not, be tolerated, and that, should it 
unfortunately occur again, the present case would 
he remembered, and the punishment would pro¬ 
bably not be the same as he was about to award 
the defendant. Taking all those facts into con¬ 
sideration, he should order the defendant to find 
two sureties in £100 each, and to enter into his 
own recognisances of £200 to come up for judgment 
if called upon within the next two years. If the 
defendant’s actions in future were what they 
should be, he would hear no more of the matter, 
but should he give way again, he would have to 
appear before the Court, when it would be his (the 
magistrate’s) duty to pass sentence upon him. 

The recognisances were entered into at once. 

The second case was that of William Edward 
Stuart Eraser, Tutor, of Ampton-street, Gray’s 
Inn-road, who pleaded guilty to a charge of 
obtaining a cheque of £1 and a silver medal from 
the Boyal Society of Arts by false pretences in the 
year 1909. 

Mr. Bodkin outlined the case, which was of a 
somewhat similar character to the last. The 
defendant was employed at Clark’s College, in 
Chancery-lane, as a tutor in arithmetic, and was 
also a member of th6 local examination committee, 
and sent in an examination paper under the name 
of “ W. E. Stuart,” and as “ W. E. Stuart ” was 
advertised under the heading of “ The Brilliant 
Display of Clark’s College Students during 1909,” 
Counsel thought the cases of both Hughes and 
Eraser showed there was very gross carelessness at 
the college, seeing that certificates of eligibility 
were issued with regard to fictitious students, and 
names published in the prospectus of the college’ 
of persons who vsto never*-students at ali. He did 
not wish to make the slightest suggestion wi% * 
regard to- Mr. Ctek himself, who necessarily Imi 
todeatejin' such a very large business, the 
ot'Jeparteents. ' Mr, Clark'had 
^ 'proper'course of canceffing'the 

. 'Hfe' for 19^^ 

■ *’, aai ■ 
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appeared in eonnectiou with other esaiainations 
in the prospectus for 1911, and it was quite wrong 
to continue to publish the names of two paid 
tutors of the college as having gained successes 
as students. He hoped that would be remedied. 
!!Mr. Bodkin made the same appeal for leniency on 
behalf of the present defendant as he had made on 
behalf of the defendant Hughes. 

Mr. Travebs Humphrevs said when the 
defendant entered in 1909 for the examination, he 
had no idea that he would obtain anything more 
than a certificate, and it was to his credit that, 
having done it in that year, he did not take the 
opportunity of doing it again in 1910. 

Mr. CrsTis Bestsfjti said the defendant was in 
Court, and heard the decision in the last case, and 
he need not repeat what he had then said. The 
sentence would be of a similar character to that 
which had been passed upon Hughes, but having 
regard to the somewhat lower position the 
defendant occupied, he should he content to hind 
him over for twelve months on the defendant’s 
own recognisances in the sum of £50 and one surety 
in £50, or two in £25. Beferring to Mr. Bodkin’s 
remarks with reference to Clark’s College, he desired 
to say he entirely agreed with those observations. 
From the way in which Mr. Clark had behaved in 
the matter, he felt sure he would see at once that 
all reference to the success of students so far as the 
two defendants were concerned would be deleted 
from advertisements appearing in the papers. 

The recognisances were entered into. 

Mr. CuBTis BEinsfETT said he understood the 
money had been returned, and he would make an 
order that the medals should be returned also, 

Mr. J. B. Matthews asked permission to make 
a statement on behalf of Clark’s College. On Mr, 
Clark recc^ising the deplorable negligence on the 
part of one or two officials, they were dealt with 
very promptly by being removed from their 
]^itiions,aad the two defendants were immediately 
discharged. The college at present had over 6,000 
stadente, and naturally there was opportunity for 
irregularities to occur without the personal know¬ 
ledge of the head of the collie, who had to 
trust his subordinates. He desired to assure 
the public that there would be nothing lacking on 
the part of the college in future to see that no 
opportunities of the kind occurred again. With 
regard to the prospectuses, they would be at once 
corrected, so that no false impressions might be 
given, Mr. Clark beii^ very insistent that nothing 
should be put in the prospectuses which wm in the 
slightest d^rec misl^kding, 

Mr, BonKiK believed the undertaking would be 
esarried out in the thorc^h spirit in which it was 
given, but said tfc^ ^ould &ere be any Mlure— 


which he did not believe would occur—the Eoyal 
Society of Arts would have very carefully to 
consider whether Clark’s College could remain a 
local centre for examinations in the future. 


THE RUSSIAN TIMBER INDUSTRY. 

The Russian Empire occupies the first place 
among the nations of the world in the extent of 
its timber resources, the value and quality of two- 
thirds of which are practically unknown. The 
total area of the Russian Empire is 8,647,657 
square miles, or about one-seventh of the entire 
laud area of the globe, and 39 per cent, of the 
surface of the Empire is under forests. Those in 
European Russia cover an area of 474,000,000 acres; 
Finland, 50,500,000; Poland, 6,700,000; Caucasus, 
18,600,000; total, 549,800,000. In the Ural provinces 
forests cover 70 per cent, of the area; in the 
northern provinces 68 per cent., and in the four 
lake provinces 57 per cent. The Government owns 
65 per cent, of these forests, possessing in European 
Russia, 285,598,941 acres; Caucasus, 12,826,387; 
Asiatic Russia, 360,519,435; Amur region, 
288,742,000; total, 947,686,763. Twenty-three per 
cent, of the forests belong to the landed proprie¬ 
tors, and 9 per cent, to the peasantry. It is 
estimated that in western Siberia alone there are 
465,000,000 acres in virgin forest, and eastern 
Siberia, although not quite so rich in timber, has 
sufficient forests for the world’s supply of timber 
for years to come. According to the American 
Consul at Moscow, the largest timber districts in 
European Russia are in the north. The four 
Governments of Olonetz, Archangel, Vologda and 
Viatka, comprising a total area of 650,000 square 
miles, are almost entirely covered with timber, but 
the greater part has never been explored by 
civilised man, though expeditions are now being 
formed for the purpose of investigating the 
immense resources of the country. The State 
forests, during a recent year, yielded 1,235,560,000 
cubic feet of lumber, the Department of Forestry 
realising in round numbers for the sale oE timbe/r, 
rent of lauds, etc., £6,500,000. The expenditp:re, 
including £1^,000 for cutting trees and sanving 
logs, amounted to £1,400,000, thus leaving^ profit 
to the State of £5,100,000. It is stated /officially 
that the reafforestation of State lands provides for 
more than the amount cut from the fojrests each 
year. The above figures do not include bhe timber 
lands owned by private parties in European Russia. 
They are divided as followsImperial appanages, 
14,274,500 acres; private landowner^, 151,072,000; 
peasants, 29,210,000; joint - stoqlk companies, 
factories, wor^, churches, etc.,^,853,500 acres. 
The Russian timber industry comprises 1,428 
factorii^ saw-iq^, planing establishments, 
■TOoden-box fastori^^, piana/faefeories, etc., the 
number hands empioy^/being 80,000, and the 
v^ue oi . the mmut £16,000,000. This 

industry is om of Ifee gr^^est in the Empire, and 
offers ni«y|ei^jilitiei|^ which should not be 
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neglected by mamifacturers, of requisite machinery. 
In a recent year Enssia imported saw-mill machinery 
and wood-working machinery to the value of 
£17,600 and £66,000 respectively. Timber ranks 
second in the exports of Eussia, preceded only by 
grain. 


THE MANUFACTURE OF POTATO- 
SPIRIT IN GERMANY. 

The immense production of potato-alcohol in 
Germany is due largely to the agricultural advan¬ 
tage of the potato crop for rotation purposes, 
and the efforts of the Government to favour the 
business by the remission of taxes. Over 77 per 
cent, of the total production of German alcohol 
is obtained from potatoes, but only a compara¬ 
tively small portion is sold in the form of beverages, 
for the reason that other kinds of alcohol are 
better adapted to the manufacture of liqueurs and 
brandies. The alcohols of wine, cider and cherries 
possess an agreeable aroma, whereas all alcohols 
produced from beets, grains, molasses and potatoes 
must be rectified, before they are available for 
consumption, in order to free them of their un¬ 
pleasant natural taste. As to potatoes, the 
resultant alcohol possesses an oily flavour, which 
would be particularly unpleasant it not eradicated 
by rectification. Potatoes intended for conver¬ 
sion into alcohol are first provided in the average 
proportion of 900 kilogrammes (1,984 lbs.) of raw 
material for the production of 26 gallons of 
lOO-degree theoretical spirit. According to the 
American Consul at Hamburg, the potatoes are 
first washed, and then steam-cooked for the 
reduction of the starch to a state easily convertible 
into sugar- This steaming is commonly performed 
in a conical device, in which the tubers are boiled 
until soft- This soft material is next pressed 
through a grating provided with sharp edges, into 
the mashing-tub. As this first mashing is insuffi¬ 
cient, the material is more completely disintegrated 
in the mashing-tub under a cylinder, or in a mill 
placed between the cooking machine and the 
mashingrtub. The malt is generally added in a 
eiushed form, and further crushed into the potatoes. 
The fermented diastase in the malt converts the 
pqtatc-»starch into sugar in about thirty minutes, 
the most favourable temperature for this conversion 
being F. Formerly a temperature of 150® F. 
was^deemed necessary in order, to destroy the 
schizomycetes inimical to the process of fermenta¬ 
tion,destruction is now secured by adding 
fiuoriie of a^um, or fiuor acid, in small quan- 
titiesj to the ferment. The sugared mass is now 
cooled down by water and air, after which artifibiad 
This addition produces afermei^- 
the sugar is converted into alcohbl 


The crop of potatoes in Germany in 1909 amounted 
to 47 million tons, which was exceeded only by 
the crops of 1901 and 1905 , 49 million tons and 
48 million tons respectively, during the last eleven 
years. The production of alcohol from potatoes 
in Germany in 1908-09 amounted to 75 million 
gallons. 


HOME INDUSTRIES. 

Pqpulatio7i in Scotland ,—^It is only natural that 
the figures of the Scottish Census have caused not 
only surprise but something not unlike alarm. 
The estimate of population to be found in the 
Statistical Abstract of the United Kingdom gives 
Scotland a population in 1911 of 4,929,251. Accord¬ 
ing to the preliminary returns, the population given 
to Scotland by the Census is 4,759,521. Instead of 
an estimated increase of 400,000 in the decade, the 
actual increase is only 287,418- The gain in the 
decade represents an advance of 6*4 per cent., or a 
little more than one-half per cent, per annum. 
This is the lowest percentage, save one, recorded 
for more than a generation. Until the returns 
have been analysed the distribution of the increase 
cannot) be precisely stated, but enough is known to 
make it safe to say that those from the rural dis¬ 
tricts are the most disappointing. In some rural 
districts there has been actual depopulation, while 
the urban figures—after all allowance is made for 
the alteration of town boundaries, and for the 
movement outwards so characteristic of every great 
town—do not show the increase that was expected. 
The explanation of this general decline in the 
percentage of increase, and actual decrease in some 
county districts, is not far to seek. The rural 
districts have sufietred from the migration to the 
towns which has been going on for many years, and 
still more by emigration to other countries. In the 
last ten years there has been a great exodus from 
Scotland. In the United Kingdom we have now 
active Government official agencies for drawing 
population from our shores, which are becoming 
very efficient in sugg^ting to the working popula¬ 
tion that the United Kingdom is a poor place for 
lads of spirit. The Dominion Government is 
spending enormous sums in what may be called 
the literature of emigration, and the CJommonwealth 
is beginning to follow suit. In these circumstances 
it is not strange that emigration grows apace, more 
esj^ially when it is remembered that although 
the wealth of the United Kingdom has increased 
enormously durii^ the past decade, the wages of 
workmen haye not only not advanced but sho-w a 
sHght decline. The distribution of the increased 
wealth is- exferemetyrttneven, swid never was the 
Biblced sayii^ **nBto him who hath shaE he 


in the wooden njash4ub, Th^e tubs aarernlade 
of oak or fir wood.' As tt^'h^amuf^cture .of aMhbi 
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improved. The magic of property, however small 
the holding, may suffice to keep him with us; it is 
doubtful whether anything less potent will do so. 
The facilities of travel, the spread of education, the 
emigration agencies, all tend to make the peasant, 
and in a lesser but still considerable degree the 
townsman, dissatisfied with his lot in the old 
country. Scotland has not reached the stage where 
population has become stagnant, but if the present 
tendency continues it may soon do so. As it is the 
population still grows, but year by year the country¬ 
side is becoming more depopulated. The big towns 
swell, but the land under cultivation shrinks. That 
is not a healthy state of things, and if no remedy is 
found for it the natural well-being must be greatly 
affected. 

The Insurance Bill .—It may be said without 
much fear of contradiction that it would be difficult 
to name any Bill of first-class importance that has 
been received by the House of Commons with the 
general welcome and commendation extended to 
the State Insurance Bill. But without expressing 
any opinion upon the general merits of the BiU, 
it is to be feared that if it becomes an Act it will 
afiect many persons in a way not contemplated 
or desired by its authors. Take, for example, 
that section of the Bill which deals with a very 
humble hut numerous section of the community, 
the domestic servants. The proposal of the BUI 
is that each servant shall be required to affix three 
stamps to a card each week, and the employer 
another three. That gives the servant in case of 
sickness free doctoring and medicine, and an allow¬ 
ance of Is. 6d. a week for the first three months 
and 5s. a week for the next three months. But, 
assu m ing that this is fair return for the money, and 
it is by no means certain that better terms might 
not be got from existing agencies, is there not a 
iml danger that many employers will get rid of 
their servants rather than pay the 13s. per annum? 
It must be remembered that in an immense 
number of households it is a hard struggle to keep 
a servant, it is only possible to keep one to whom 
low wages are paid, and the additional 13s. may 
well turn the balance against keeping any at all. 
When the Workmen’s Compensation BiU was 
before Pa^Uament, and it was decided to include 
, domestic servants, it was believed by the framers 
of the Bill that they were helping one of the most 
helpless of the classes. The contrary-has happened. 
Although it is possible to insure against risk for a 
very small sum, two or three shillings, and this 
insurance relieves the assured of aU responsibility 
trouble, it has been found that in a large 
, number of oases mistresses of the smaUer sort— 
and they constitute the great majority of the house¬ 
holds of the kingdom—have either ffispensed with 
the charwoman and the general servant altc^ether, 
or refused to employ any person not in the prime 
of life.. %at h^ worked, great hardship amongst 
wonkn paftici^isdy requiring assistai^ But now 
that timse same m^kesses are asked to pay a weekly 
^ .to maajy of may mean a good, deal. 


and also to be at the trouble of pasting stamps on 
every week, it is more than likely they will prefer 
to be without a servant, and once more an Act 
intended for their benefit will actually injure some 
of the more helpless of those it was intended to 
assist. That may be an inevitable consequence of 
any system of State insurance that the wit of man 
can devise, but whether or not, it is a difficulty to 
be considered. It may weU be doubted, too, whether 
the proposals of the Bill as they afiect the doctors 
who are to attend those to be benefited by the Act 
can be worked without grave injustice, and in some 
cases positive ruin, to medical men whose practice 
is practically confined to what are called the 
working-classes. Fortunately, there is no reason 
to suppose that the .authors of the Bill will be un¬ 
willing to amend it upon cause shown. On the 
contrary, the Chancellor of the Exchequer has 
invited criticism, and promises to regard it with an 
open mind. 

Malingering .—^Among the less desirable conse¬ 
quences of the Bill, should it become law, 
malingering is likely to have a prominent place. 
And here, it is to be feared, the danger will not 
only he real but formidable. It is weU known that 
the Workmen’s Compensation Acts have greatly 
encouraged malingering. Men who in the days 
prior to these Acts met with accidents, sought to 
get well and to work again as quickly as possible, 
since anything like long illness meant calamity to 
the home. But the incentive to recovery will he 
greatly weakened if a man is to be able to rely 
upon 10s. a week for three months, and 5s. for 
another three months. These allowances, though 
modest enough in themselves, may be sufficient to 
lead feo a serious spread of malingering. It may be 
that the Government will be able to devise some 
scheme of supervision which will prevent anything 
like serious imposition, but it is not easy to see 
how it is to be done. The Bill threatens something 
like a return to the state of things disclosed by 
the Poor Law Commission of 1834, and that is 
not a prospect that can be viewed with anything 
approaching equanimity. Every clause of the 
Bill calls for esiaustive discussion, but none mom 
than the clauses which threaten to encourage the 
loafer. 

Froduce of Crops .—The Eeturns of Produce of 
Crops in Great Britain, just published by the 
Board of Agriculture and Fisheries, show that 
in the case of every crop the average yield for 
Great Britain was higher, and in some cases 
considerably higher, in 1901-10 than in 1891- 
1900. To England, considered separately, the 
same observation applies, and except for potatoes 
in Wales, and barley in Scotland, it would apply 
to those countries also. As Mr. Rew points out, 
inor^ksed yields per acre as between one period and 
another inay he regarded as indication of more 
fifevourable seasons, and as re^esenting larger gross 
relnnas to the «Stivators of the soil. They do n6t 
neoesasrilyctmi^le in toi^ production from 
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the land, unless the area cultivafced remains at least 
equal in extent. The average annual production 
of wheat in Great Britain in 1901-10 was over half 
a million (547,042) quarters less than in 1891- 
1900, while that of barley was a million. quarters 
less. The production of peas was 66,000 quarters 
less per annum, and of turnips and swedes more 
than a million tons less, while the output of hops 
fell from an average of 469,000 cwts. in 1891-1900 
to 397,000 cwts. in 1901-10. On the other hand, 
the annual production of oats increased by 
700,000 quarters, of beans by 154,000 quarters, of 
potatoes by 338,000 tons, of mangolds by2J million 
tons, and of hay (of all kinds) by nearly a million 
tons. The home production of wheat has declined 
even more markedly in relation to demand than is 
indicated by the actual figures of diminished crops. 
In the first decade of the present century the gross 
production of wheat—which is, of course, not all 
brought into the market—in Great Britain was 
equal to 1*37 bushels per head of the population. 
In the preceding decade the gross production was 
equal to 1*66 bushels per head. For the six years 
ending with 1890—the official returns of crops do 
not go further back than 1884—the total wheat 
crop was equivalent to 2 *26 bushels per head of the 
population at that time. The home supply of 
potatoes appears to have kept pace more nearly with 
the demand. The total hypothetical value of the 
corn crops in 1910—£31,550,000—was £4,600,000 
less than in 1909, but a reduction, the extent of 
which cannot be estimated, must be made from 
the total value of the 1909 crops, on account of 
inferior and unmarketable corn. The value of the 
potato crop—£11,127,000—was £1,200,000 more 
in 1910, on account of the rise in prices, while the 
additional bulk of the hay crops was of an 
estimated value of £3,100,000. The total value 
of clover, etc., hay in 1910 was £13,710,000, as 
against £12,478,000 in 1909, and of meadow hay, 
£22,608,000, as compared with £20,643,000 in the 
preceding year. 

CORRESPONDENCE. 

\ IMPROVEMENTS IN THE TRANS- 
{ PORT AND DISTRIBUTION OF 
I ” GOODS IN LONDON. 

f lam sorry that I had to leave before the dis¬ 
cussion on Mr. Gattie’s paper on the 5th inst. 
concluded. 

I venture to think Mr, Gattie has not covered 
the points I raised. Any modern improvements 
that save time and relieve congestion should be 
heartily welcomed, but, as 1 understand the matterj 
“ The New Transport Company, Ltd.” look to 
continuous working throughout the day as one 
of the essentials of ;iheir scheme^ and, it would 
seem that their figures need some modificaMon. 

It may be taken for granted that the bulk of 
orders coming by airfve by fhe es^ly, 
deliyeri^.' onSeffe’''tae A^lt 


course of the day, and are ready towards evening 
for collection in order to be sent to various parts. 
Similarly, in the provinces orders executed during 
the day are put on rail for the evening trains to 
London, and arrive here in the early morning. 
After being dealt with by the Clearing House, it 
is not clear how these trains could immediately 
be reloaded, as the bulk of the outgoing traffic 
would not he ready until the late afternoon. 

Every business housQ is desirous of receiving 
goods, if possible, by 9 a.m., and it would, therefore, 
appear that, although the provision for rapid 
handling in the Clearing House is on a fairly 
extensive scale, it would need still further exten¬ 
sion to provide for this. If it requires five hours 
to dispose of the two hundred and ninety trains, 
it is obvious that quite a large proportion of the 
packages would not be delivered at their destination 
until lunch-time, and from the standpoint of 
congestion in the streets it is also desirable that 
all heavy wagons should be unloaded not later 
than 9 a.m. 

With regard to documentation, Mr. Gattie does 
not clear up the point I raised. I quite agree that 
electric carriers can act—^with human intelligence 
at each end—^with greater accuracy than the 
“ man with a truck,” but I do not suppose even 
Mr. Gattie would claim that they can make out 
documents. The Hollerith tabulator, which does 
such marvellous work, does not read the invoices 
and punch the cards from which results are 
summarised. 

The cases I have in mind are those where, after 
the documents are checked from a container, the 
goods are wheeled round, say, from the G.N. to the 
L.B. & S.G. Railway section of the building. In 
such cases a document can he handed to the man 
who wheels a truck, and he in turn can hand the 
same to the recei^g man and obtain his initial in 
the book provided. The electric conveyor cannot do 
this, and as a large number of packages in transit 
would be going to small towns and villages, where 
present arrangements would have to continue, it 
would he necessary that the documentation should 
be in the usual form, and not, say, in the form 
of cards punched for electrical contacts which 
would be unintelligible at such places. 

With regard to the distribution of goods, in 
order to accomplish rapid delivery in the early 
morning, and speedy collection in a lirdited time 
towards evening, I am inclined to think that the 
number of wagons mentioned by Mr. Gattie 
would have to be considerably augmented. He 
appears to be rather regarding the total volume of 
business on the assumption that he can keep a 
more or les^ even load throughout the day, which, 
for r^ons given earlier, seems quite out of the 
question. 

I hope that |Cr. Gattie will see his way to 
^piain clearly and /uily hpw he proposes to get 
. over the . difficul^es as doubtless ther^ are 

jnaaay . othem Jb^ldeB myself who found ;^e 
mMs’pa^ ‘ 

■ "...’S.Gfic&PBaAiir. 
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In reply to !^Ir. S. Chapman, reference to the 
working time-tables of the various railway com¬ 
panies shows that goods trains arrive in London in 
varying numbers ail through the day and night. 
They are arranged to fit in with shunting require¬ 
ments, and much valuable time is wasted as a con¬ 
sequence of this shunting. There are also hundreds 
of goods trains, plying between London’s seventy- 
four goods stations, which would be rendered quite 
unnecessary under Clearing House conditions. 
But even under existing conditions Mr. Chapman’s 
difficulties are hard to appreciate: e.g., the London 
and South-Eastern Bailway have thirty goods 
trains coming into London between 8.20 p.m. and 
2.40 a.m. By what black magic would the Clearing 
House be disabled from unloading and reloading 
those thirty trains ? 

What Mr. Chapman says, in effect, is this: ** The 
Clearing House is all very well, hut suppose a 
time-table got in the way ? ” 

The question is reminiscent, and the answer to 
it is; “ So much the worse for the time-table.” 

With regard to Mr, Chapman’s question of 
documentation: On a labelled bale of goods being 
received at the Clearing House it would be 
removed from the container in which it arrived 
and checked off against the list of the contents of 
that container. It would be put on to a tray and 
sent to the necessary bay. On arriving at that bay 
it would be weighed,'charged and entered, and put 
into the container provided to take it to its 


destination. 

It is sufficiently obvious that any documentation 
possible in a goods station must be equally possible 
in a Clearing House, but, as indicated above, Clear¬ 
ing House documentation would be very simple. 
Bach item, or group of items, would be booked in, 
and booked ml, in exactly the same way as is 
]^aetised in the Bankers’ Clearing House. 

Let us oompafe the simplicity of the Bankers* 
Clearing House method with that of the railway 
companies. 

A case of ^xwds weighing a little over one 
hundredweight was despatched from Tottenham 
to Bristol. It was collected at 12 a,m. on Thurs- 
and taken to Tottenham Hale, thence to 
B^opsgate, thence to Birmingham, thence to 
Berby, smd thence to Bristol, where it arrived one 
week aft®: the date of despatch. Here the con¬ 
signee refused to accept delivery~a second 
con^nment having been ” expressed ” by G.W.R. 
•passenger kadn. Fifteen days after, the G.B.B. 
wrote to ^ eonrignor that the goods were lying 
ai his risk at IMrbj, and demurrage would be 
(teamed. Another week elapsed, and after further 
ecmi^Oiidenee the returned the goods to 

the made no charge whatever, and ^d 


' ThS'the Clearing House sj^em is, 
a -aeiBdldmee of errors fori a 
te and by its application to - 

m the abovewhuld be 


A. W. OATim, 


NOTES ON BOOKS. 


Old Clocks and Watches and their Makers. 

By P. J. Britten. Third Edition. London: 

B. T. Batsford. 155; net. 

In the third edition of his well-known work, Mr. 
Britten has added a considerable amount of fresh 
matter and over a hundred further illustrations, 
and the book is now a very complete historical and 
descriptive account of the different styles of clocks 
and watches of the past. Starting with a brief 
account of early time, recorders—sundials, wick 
and lamp time-keepers, sand-glasses, etc.—the 
author passes on to weight-clocks, portable time¬ 
keepers, and pocket - watches. An interesting 
chapter is devoted to short sketches of the lives 
and achievements of the most famous makers, from 
Tompion, “ the Father of' English Horology,” to 
the end of the eighteenth century. The next 
section deals with French clocks and cases, and 
this is followed by a chapter on English domestic 
clocks, including a very fuhy illustrated portion on 
“grandfathers.” The last chapter includes a 
series of hall-marks, which is very useful as a 
guide in determining dates. An appendix contains 
the names and some biographical details of 11,000 
former makers. It is interesting to note that 
thirteen of these received medals or other rewards 
from the Society of Arts, for various improvements 
in clocks and watches. The book is profusely 
illustrated throughout, and will still further 
enhance Mr. Britten’s reputation as an authority 
on the subject of horology. 


GENERAL NOTES. 


Chinese Tea Exports. —^The total quantity of tea 
exported from China in 1909 was 199,792,400 pounds, 
a decrease of over ten million pounds as compared 
with 1908, This reduction was due principally to 
a decreased demand for common black teas due, 
according to the American Consul at Shanghai, to 
the abundant supply from India and Ceylon of the 
low grades used in cheap mixtures. Steps are 
being taken to regain in some measure the trade 
in Ning-chow teas. The Viceroy and Governor of 
Kiangsi has been asked to supply the growers of 
these teas with fertilizers, as their decline is largely 
due to farmers having neglected to clean the ground, 
turn it over and fertilize it. In the Kaeman dis¬ 
trict, where strict attention has been paid to these 
matters, ihe teas produced have attained great 
popularity, and the production, which amounted to 
20,000 half^h^ts a few years ago, reached 95,000 
half-chests in 1^. Owing to , the abtence of 
suitable storage laddltfes for the crop, especially 
that of the Stokow variety, whioh is stored in 
junks and sut^t^ te aU kinds of weather, 
the been petitioned to build a 

at least 200,000 half- 
ehesis'tea., 



May 19, 1911. 


JOITENAIi OF THE EOYAL SOCIETY OF ABTS. 




Gersiais Eresh-water Pearl Fisheries. —The 
once famous fresh-water pearl fisheries in the river 
known as the White Elster, in the Plauen district 
of Saxony, have steadily declined in importance. 
Although the fishing is carried on under the super¬ 
vision of Government inspectors, and every care is 
taken to foster the growth of a variety of pearls 
well known on the market, the yield has so 
dwindled that during the past year only six good 
pearls and seventeen of second quality were found. 
This is a contrast to preceding years, when large 
quantities were obtained during the fishing season. 
From 1861 to 1900 nearly 4,600 pearls of all grades 
were found. Some of the best years were during 
the middle of the seventeenth century, but owing 
chiefly to the increase of factories along the banks 
of the stream, contaminating the water, as well as 
to the destructive agency of floods and ice-floes, 
the historic pearl fisheries are now threatened with 
extinction. 

Commercial Schools ix St. Petersburg.— 
There are in all twelve commercial schools in 
St. Petersburg, though none of these is strictly 
limited to commercial branches. General instruc¬ 
tion is given to students from the age of nine to 
nineteen, and special instruction from sixteen to 
twenty-one. It is the special instruction only 
that contains commercial branches. For the two 
leading schools, for example, the curriculum in the 
special or commercial instruction is as follows:— 
Book-keeping and commercial correspondence, 
technical chemistry, political economy, juris¬ 
prudence, commercial law and law proceedings, 
history of commerce, commercial geography and 
statistics, commercial arithmetic, and the Bussian, 
French, German and English languages. In the 
Imperial school the children of Russian merchants 
are admitted without pay. All other students, 
either Bussian or foreign, pay £20 per annum if 
non-resident, and £45 if resident. In the Petrovski 
school all classes pay from £15 to £17 per annum, 
the lower scale being in the case of children of 
local merchants. An examination is required for 
admission to both schools, to be conducted in the 
Russian language. There are at least five other 
commercial schools in the city conducted by persons 
receiving authorisation to do so from the Minister 
of Public Works, where, in addition to the fore¬ 
going curriculum, the adult pupils, male and 
female, are taught stenography and typewriting. 

International Oongress oe Applied Chemis¬ 
try. —The Eighth International Congress of Applied 
Chemistry will he opened by the President of the 
United States, at Washington, on September 4th, 
1912; the other meetings, business and scientific^ 
win he held in New York from September 6th-13th. 
The Congress will be divided into‘twenty-three 
seoMons an^ snh^seotions, including every branch 
of Applied Ohemisky. Papers for presenta^on or 
pnblioalldn s^omtd Jje in &e hands et the American 
Cormmtleeoa'or 



Uruguayan Ostrich Feathers. —The feather 
industry is of considerable importance in Uruguay, 
and the ostrich is one of the nation’s valuable assets. 
The native ostrich or “nandu” of Uruguay and 
Argentina resembles the African bird in a general 
way, but is smaller, of a mixed grey colour, and has 
three toes, whereas the larger species has only two. 

A still smaller species is found in Patagonia, and 
seems to range much farther north, the males each 
having five or six females with them, generally keep¬ 
ing together in flocks of fifteen to thirty. These 
are foimd roaming throughout the open country 
of Uruguay. The average height is five feet, and 
the weight SO to 100 lbs. each. Several females lay 
their eggs in one nest, which is merely a hole found 
anywhere in the ground. The eggs weigh about 
two i)ounds each, aud are sat upon and hatched 
in forty days solely by the male. To secure the 
feathers, which have become an important article 
of export, the birds, at the time the plumage is 
full, are driven into previously-arranged nets and 
their feathers pulled out. The majority of the 
feathers are very fine, sometimes equalling, and 
even excelling, the Africafli in quality, but smaller. 
This is remedied by joining three feathers length¬ 
ways. Some years ago there were nearly 100,000 
native ostriches in Uruguay, but this number has 
recently fallen off, owing to the migration of the 
ostriches to Argentina. 

The Production of New ZeaijANd Flax,— 
Phormium tenax, or New Zealand flax, is in¬ 
digenous to the country, and is found growing in 
low or swampy ground in all parts of the dominion. 
The plant grows from five to ten feet high, and it 
takes eight or nine tons of leaves to produce one 
ton of fibre. The method employed for cleaning 
and stripping the leaves is as follows:—The leaves 
are first put through the stripper to bruise the 
fibre and prepare it for washing, which is imme¬ 
diately done. This removes much of the woody 
matter. Then the material is spread on the grass to 
bleach, after which it is put through the scutcher, 
which cleans it and removes the coarse and broken 
parts called tow. The flax is then put into hanks 
and baled, when it becomes ready for market. A 
new machine has just come on the market, which 
antomatically strips and washes the fibre in one 
operation. 

Sericulture in the Province of Oomo.—A 
small quantity of selected “seed” (silkworms’ eggs) 
has been placed, as an experiment, at the disposal 
of the Prefect of Como, for free distribution 
amongst the sericuiturists of the province this ^ 
season. The “ seed,” which is of three kinds, viz., 
Chinese and indigenous producing cocoons of * 
yellow colour, and idso a cross-bred variety, was 
obtained from ,th© moths of silkworms reared last 
season on leaves that had been tmated wi^ a. 
solution of ehloridie of silter. This solution Is used 
a® a ^ disease to the mulberry tree 
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MEETINGS OF THE SOCIETY. 

Ordinary Meeting. 

Wednesday evening, at 8 o'clock;— 

May 24.— Frank M. Andrews, “Architecture 
in America.” Sir Aston Webb, C.B., R.A., 
F.E.LB.A.. will preside. 


Indian 'Section. 

Thursday afternoon, at 4.30 o'clock:— 

May 25. —W. R. H. Merk, G.S.I., LL.D., 
“The North-West Frontier Province of India.” 
The Right Hon. the Earl of Minto, K.G., 
G.C.S.I., Ct.C.M.Ct., Ct.G.I.E., will preside. 


Cantor Lecture. 

Monday Evening, at 8 o’clock:— 

Alfred E. H. Tutton, M.A., D.Sc., F.R.S., 
“ Rock Crystal: its Structure and Uses,” 
Four Lectures. 

Syllabus, 

Lecture IV.— May 22 .—Scientific and Indus¬ 
trial Uses of Bock Crystal. Its Thermal and 
Electric Properties, and its Transparency to Ultra¬ 
violet Rays—The Construction of Prisms and 
Lenses (including spectacles) of Rock Crystal, and 
their Advantages over Glass—The Use of Quartz 
for Balance Weights and in connection mth the 
Interferometer—^The Artistic Use of Quartz for the 
Carving of Vases and other Objects—Destruction 
of the Crystalline Structure by Fusion, and the 
Uses of Fused Silica in Fibres aud Scientific 
Apparatus. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, May 22...ROyAL SOCIETY OF ARTS, .Tohn-street, 
Adelphi, W.O., 8 p.ni. (Cantor Lecture.) Dr. A. 
1. H. Tuthju, “ Rack Crystal: its Stmcture aud 
Uses,” (Lecture IV.) 

Chemical Industries Exhihitiuii, Agi-icultural Hall, 
Islington, N., 4.30 p.m. Mr. T. Tyrer, “ Industriul 
Spirit.” S p.m. Mr. L. Gaster, “Progress in 
Modem Illuminants and their Industrial Appli- 
GaMm.*' 

Geographical, Burlington-gardens, W., 3 p.m. 
Anniversary Meeting. 

British Architects, 9, Conduit-street, W., Sp.m. 
Mr. R. Anning Bell, “ Painted Relief.” 

Victoria Institute, 1, Adelphi-teirace House, W.U., 
4.30 p.m. Rev, Canon J. A. MaeCulloch, “The 
Beecent into Hades; a iStudy in Coniinarative 
Theology.’* , , 

TWIMAW, Mat 3S.„Fapaday Sixdety, at the Institution of 
Sleekmal fe^ineers, Victoria-embankment, W.C., 
^ 8 p.m„ 1. Dr. Arthur L. Day, “ Recent Advances 

la Gas Thenaaometry." 2. Dr. J. A. Barker, “ The 
Ifemperatur© Equii»aent at the National 
3. IMr. H. C. Greenwood, 
“The od Metals.*’ 4. Mr. A. 

Biackie, **3^ Rdbavioiir of Siliiss at Hi|dJ 
Tempeaiiftei^ St, Oommiimcatlons will be read 
from' Pmiteiseif(Hanover) “On the 
Temperatures,” 
^ ** Pysmaetry.” 


Royal Institution, Albemarle-street, W,, 3 pm. 
Profesaor F. 'W. Mott, “ The Brain and the Hand.” 
(Lecture II.) 

Chemical Industries Exhibition, Agricultural Hall, 
Islington, X., 8 p.m. Mr. R. W. Sindall, “Paper 
and Pulp.” 

Zoological, Regent’s Park, X.W., S.30 p.m. 1. Dr. 

J. Stuart Thomson, “ The Alcyonaria of the Cape 
of Good Hope and Xatal.” 2. Dr. H. W. Marett 
Tims and Mr. A. Hopewell Smith, “ Tooth-Germs 
in a Kangaroo.” 3. Dr. R. Broom, “On the 
Structure of the »SkuIl in Cynodoiit Reptiles.” 

4. Rev. A. Miles Moss, “On the Sphingidse of 
Peru." With a Pi-eface by Dr. Karl Jordan. 

Wed.vesday, Mat 24...ROyAL SOCIETY OF ARTS, Johu- 
street, Adelphi, W.C., S p.m. Mr. Frank M. 
Andrews, “ Ai’chitecture in America." 

Geological, Burlington House, W., S p.m. 

Chemical Industries Exliibitioii, Agricultural Hall, 
Islington, X., S p.m. Mr. C. Han-ap, “ Chemistry 
of Lithography." 

Concrete Institute, 296, Vauxhall-bridge-road, S.^V., 
5.45 p.m. Mr. R. W. Vawdrey, “ Reinforced- 
Concrete." (Lecture V.) 

Mining and Metallurgy, at the Geological Society, 
Burlington House, W., S p.m. 

THCR8DAY, May 25...ROYAL SOCIETY OF. ARTS, John- 
street, Adelphi, W.C., 4.3U p.m. (Indian Section.) 
Mi‘. W. R. H. Merk, “ The Xorth-West Province 
of India.” 

AntiHuaries, Burlington House, W., 8.30 p.m. 

Linnean, Burlington House, W., 3 p.m. Anniversary 
Meeting. 

Chemical Industries Exhibition, Agricultural Hall, 
Islington, X., 8 p.m. Mr. W. J. Dibdin, “ Sewage 
Disposal.” 

Royal Institution, Albemarle-street, \V., 3 p.m. 
Dr. W. X. Shaw, “ Air and the Flying-Machine." 
(Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Dr. A. Abrahams, “ High - Speed 
Photography." 

Friday, May 26...Municipal aud County Engineers (Sc«>ttish 
District Meeting), Govau and Loch Arklet, 12 noon. 
1. Discussion on Paper by Mr. F. G. Holmes, 
“The Main Drainage and other Municipal Works 
of Govan." 2. Discussion on Paper by Mr. W. C. 
Easton, “The Treatment of Govau Sewage.” 
3. Inspection of Burgh Works, cto. 

Royal Institution, Albemarle-street W., 9 p.m. 
Professor Gilbert Murray, “ The Greek Chorus as 
an Art Form,” 

Chemical Industries Exliibitiun, Agricultural Hall, 
Islington, X,, 8 p.m. Mr. Noel Heaton, “ Artificial 
Production of Precious Stones.” 

Saturday, May 27...MiiniGipal aud County Engineers 
(Metropolitan District Meeting), Town Hall, 
Wellington-atreet, Woolwich, 12 noon. 1. Mr. ,f. 
Rash Dixon, “Woolwich and some of its Works 
since 1906.” 2. Mr. B. H. Tabor, “ Description of 
the Woolwich Footway Tunnel under Thames." 
3. Visits to Council Works, etc. 

Ch^nical Industoies Exhibition, Agricultural Hall, 
Islingt«te, X., S p.m. Dr. F, M. Perkin, 
“ Apphcations of Electro-Chemistry and Electro- 
MeMaigy/’ 

Royal iiit^bation, Albemarle-street, W., 3 p,m. 
Mr. W. “ Phases of Bird Life i Migra- 

n.) ^ ' 




NOTICES. 

CANTOR LECTURE. 

On Monday Evening, May 22nd, Dr. Alfred 
E. H. Tutton, M.A., P.R.S., delivered the fourth 
and last lecture of his course on Rock Crystal: 
its Structure and Uses.” 

On the motion of the Chairman, Sir William 
H. White, K.C.B., F.R.S., a vote of thanks was 
accorded to Dr. Tutton for his interesting course. 

The lectures will be published in the Journal 
during the summer recess. 


INDIAN SECTION. 

Thursday Afternoon, May 25th, The Right 
Hon. The Earl of Minto, K.Gr., G.C.S.I., 
G.C.M.G., G.C.I.E., in the chair. A paper on 
“ The North-West Frontier Province of India ” 
was read by W. R. H. Merk, C.S.I., LL.D. 

The paper and discussion will be jiubiished in 
a subsequent number of the JournaJ, 


APPOINTMENT OF DELEGATES. 

The Council have appointed their Chairman, 
Sir John Cameron Lamb, G.B., C.M.G., to 
represent the Society at the celebration of the 
Five Hundredth Anniversary of the Foundation 
of the University of St. Andrews, in September, 
1911. 


CONVERSAZIONE. 

The Society’s Conversazione will be held, by 
permission of the Trustees of the British 
Museum, in the Galleries of the Natural 
History Museum, South Kensington, on Tues¬ 
day Evening, May 30th, from 9 p.m. to 12. 

The Reception, by Sir John Cameron Lamb, 
.C.B., C.M.G., Chairman, and the other Mem¬ 
bers of the Council, will be held in the Central 
Hall from 9 p.m. to 10. 

A Selection of Music will be performed by 
the Band of H.M. Royal Artillery, in the 
Central Hall, commencing at 9 o’clock. 

A Vocal and Instrumental Concert will be 
given in the Fish Gallery and, a Miscellaneous 
Entertaimnent in the Shell Gallery, under the 
direction of Mr. Patrick Kirwan, commencing 
at 9.30 p.m. 

The following portions of the Museum will 
be open:— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; Adaptation of 
Colour to surrounding conditions; Protective 
Resemblance; etc. Also specimens illustrating 
the Food of Fishes, and the Life History of the 
Eel (East of staircase). 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavilion, * 
at the West end, an exhibition of the Land and 
Fresh-water Vertebrate Animals of the British 
Isles. 

The Fish Gallery, containing the Great 
Basking Shark, the grotesque Deep-sea Fishes 


Sir Boverton Redwood, D.Sc., F.R.S.E., has 
been appointed to represent the Society at 
a joint meeting to be helcl under the auspices 
of the Society of Chemical Industry, for the 
purpose of securing a full attendance of British 
Ohemists and a goOi supply of original papers 
at the Ahnuid ,Ck>ngress ,of ^Apppifed 

; Ohembtry; in ■ Wa^tiioigton and;' New. ; 


(case 44), the Tunny (case 38), the Tarpon and 
Angier-fish (case 27), and the Lemon-Sole 
(case 30), etc, 

The Gallery, including a life-size model J j 

of a Giant (Newfoundland), and of 

Giant"(fMiforina), 

The'!^^ and''West Ccnridci^s on 



714 


JOUBNAL OF THE ROYAL SOCIETY OF ARTS. 


May 20, 1911. 


Light Refreshments will be supplied at 
Buffets in the North and South Corridors on 
the First Floor of the Museum, and at the end 
of the Bird Gallery. 

Visitors travelling by the District Railway 
(or other underground railways in connection 
therewith) will be allowed free use of the 
company’s subway, which leads from South 
Kensington Station direct into the grounds 
of the Museum. 

Each member is entitled to a card for himself 
(which will not be transferable) and a card for 
a lady. (These cards have no'w been issued.) 
In addition to this, a limited number of 
Tickets will be sold to members of the Society, 
or to persons introduced by a member, at the 
price of 5s. each, if purchased before the day of 
the Conversazione. On that day the price will 
be raised to 7s. Qd, 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretary at the Offices of the 
Society, John-street, Adelphi, W.C. In all 
cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the ai'rangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping th® 
sale of tickets or of raising the price, if it is 
found necessary, in order to restrict the number 
of visitors within reasonable limits. 

Further particulars as to the musical and 
other arrangements will be given in the Pro¬ 
grammes, which will he distributed on the 
evening. 


PROCEEDINGS OF THE SOCIETY* 


COLONIAL SECTION. 

A Meeting of the Colonial Section was held 
on Tuesday, May 9th, 1911, His Grace the 
Duke of Argyll, K.T., G.C.M.G., G.C.V.O., 
in the chair. 

The Chairmjln, in introducing the reader of the 
paper, said the bank with which Mr. Williams 
Taylor was connected was as well known, as any 
.,; bankin the district of the London Adelphi. Mr. 

Taylor himself had had a very varied 
' in Canada, throughout which he had 


proved his metal. He was bred in the maritime 
province of New Brunswick, but gained his great 
experience as a banker in Ontario, especially in 
connection with the lumber trade. Then, for a con¬ 
siderable space of time, he lived in Chicago (and all 
who knew that city would know what that meant 
in the way of hard work), and he had also spent 
many years in Quebec and Montreal. During the 
past three years there had been such a rush to 
Canada that a new world had developed in the West, 
and it was greatly owing to the assistance which the 
Bank of Montreal had extended to settlers in the 
way of advancing them capital that that vast new 
prairie country had been developed. So great had 
been the emigration from this country to Canada 
that many landlords had started abusing Canada for 
depopulating their country districts. He pleaded 
entirely guilty to the charge; he had always told 
every sturdy man he had met in the British Isles 
that if he had a little capital and energy he would 
do much better by emigrating to Canada. After 
all, the rush to Canada could not go on for ever, 
and he did not think there would be the slightest 
fear but that this country would receive back a 
goodly number of its people in very much better 
health and fettle. 

The paper read was— 

CANADA AND CANADIAN BANKING. 

By F. AYilliams Taylor. 

I trust those who have honoured me by their 
presence to-day have not been lured within the 
precincts of this hall in the expectation of being 
edified by a learned discourse of a teolinical and 
. theoretical nature. If so, they are doomed to 
disappointment; and I therefore preface what 
I am about to say with iny apologies for per¬ 
mitting the Royal Society of Arts to have used 
a too imposing and perhaps misleading title for 
my modest effort. My only claim to a knowledge 
of the subject before us is that in my residence 
of forty years in Canada—my birthplace—I 
spent twenty-five thereof in the service of that 
great banking institiition which I now have the 
honour and privilege of representing in London, 
whilst as an inspector of the institution in 
question I visited and revisited every city and 
town of importance, and was thus afforded un¬ 
equalled opportunities of acquiring information 
of every practical description. 

It is not my intention, nor iny inclination, 
to deal with the subject of banking in Canada 
technically and theoretically, but rather to 
present to those who are not conversant with 
the facts, or who have not visited our Dominion, 
or studied its banking equipment and system, a 
brief survey of the country—the natural re¬ 
sources thereof, the industries which have 
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followed in sequence, and the practical side 
of banking as applied to the financing of such 
industries, and providing financial accommo¬ 
dation generally in a new country where 
conditions necessarily differ greatly from those 
X^revailing in this old centre of civilisation— 
followed by some general comments on our 
banking system and its salient features. 

Before proceeding further, I may perhaps be 
permitted to interpolate that we have fewer 
banking theorists in Canada than in most 
countries, and, curiously enough, w^e manage 
to get along quite vrell without them. As a 
rule, Canadian bankers are too fully occupied 
in the practice of their profession to indulge 
in theorising. I remember one of our most 
successful bankers once expressed to me his 
satisfaction that he had no official in the 
employ of his . institution who indulged in 
essays on the theory and practice of banking. 
The remark was called forth by an historic 
adjudication that the head of a certain bank— 
now defunct—who had been in the practice of 
emitting serial discourses on banking manage¬ 
ment, had been sequestrated from his fellow- 
citizens for a term of years in the provincial 
penitentiary for malfeasance of office. 

Thirty-four years ago Canada was consti¬ 
tutionally a vast disjointed territory stretching 
from the Atlantic to the Pacific, and from the 
international boundary line north, to a land of 
which it has been said “ the mountains are 
nameless, and the rivers, all run God knows 
where.” Under the ever-memorable adminis¬ 
tration of Sir John Macdonald, the process of 
political integration known as Confederation 
was inaugurated in 1867, and presently the 
whole country became welded into the Dominion 
of Canada, 

In addition to British Columbia, which com¬ 
prises the spacious area between the Bookies 
and the Pacific Ocean, Canada has been divided 
by Nature into tw'o countries, an East and a 
West, separated by Lake Supeiior and Georgian 
Bay, water areas bigger than Scotland, and by a 
stretch of wild rough country north thereof 
some six hundred miles in width, largely un- 
cultivable and therefore ill-adapted for settle¬ 
ment. It is true that north of the Height of 
Land^—say, roughly, one hxxndred miles north of 
the great bodies of water referred to, and south 
of James’ or Hudson’s Bay—there is well- 
timbered territory and land more or less suit¬ 
able for agricultural purposes, but it is highly 
improbable that this district can or will support 
more than an exceedingly sparse population 


for many years to come. The far-seeing fathers 
of Confederation recognised the potential wealth 
of our Western prairie country, and the vital 
necessity of linking it to British Columbia on 
the Pacific Coast, and to the eastern provinces 
—hence the Government support accorded the 
construction of the Canadian Pacific Bail way, 
the creation of which railway was one of the 
conditions upon which British Columbia entered 
Confederation. 

I inay interject that for the reasons given the 
natural channel of trade between the western 
portion of Canada and the United States of 
America is north and south, but our good 
cousins to the south of the forty-ninth degree 
of latitude shook off their allegiance to Great 
Britain in 1776, and there has since come into 
being north of that latitude a nation which, in 
order to preserve its political entity, develop its 
resources, and keep flying Britain’s Imperial flag, 
has been compelled at vast expense to create 
highways in defiance of Nature, and thereby to 
divert the flow of trade eastward and westward. 
That Canada has been successful in carrying out 
what thirty-four years ago was by many con¬ 
sidered a mad policy, is a matter of history. 
We can all recall the time when the Canadian 
Pacific Bailway was the subject of heated dis¬ 
cussion in and out of the Dominion Parliament, 
some doubting if it ever would be completed, or 
even kept open if it were, whereas to-day its 
securities vie in popularity with the best in this 
or any land, and it is admittedly one of the 
greatest creations of modern days, with ramifi¬ 
cations undreamed of at its inception, and with 
a future which the least sanguine would hesitate 
to limit. Nor is this all, for presently the 
Grand Trunk Pacific and Canadian Northern 
Bailways will become trans-coiitinental lines. 

Now it will be obvious even to those who 
have not visited Canada, that a country some 
8,500 miles’ in width, and extending from the 
international boundary line to the North Pole, 
must have a variety of climates, of physical 
features, and of natural resources; and in order 
that I may make clear to the uninitiated the 
nature and scope of a banking system which 
provides for the financial requirements of such 
a great territory, I purpose, with your permis¬ 
sion, approaching my subject province by 
province.' 

The Provinces. 

We speak in Canada of the Maritime Pro¬ 
vinces, consisting of Nova Scotia, New Bruns¬ 
wick and Prince Edward Island; of Quebec ; of 
Ontario; of the North-West, comprising the, 
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Provinces of Manitoba, Alberta and Saskatche¬ 
wan ; and of British Colucnbia and the Yukon, 

Prince Edward Island. 

Prince Edward Island, the smallest of the 
maritime group, our baby province, was originally 
discovered by one of the Cabots in 1497 or 1498. 
Jacques Cartier, who followed in 1534, is said 
to have described it as “low-lying, without 
harbours, the most beautiful land it is possible 
to see,” and indeed it is a peaceful, beautiful 
spot, where poverty is unknown and all are 
“ content with their lot, contented and happy 
with what they have got.” It changed hands 
continually in its early history, until finally 
ceded to Great Britain by the French in 1763. 
It has an area of about 2,200 square miles, or, 
say, 1,400,000 acres, of which over nine-tenths 
are cultivated; hence the designation sometimes 
given to it of the “million-acre farm.” The 
surface of the island is gently undulating, and 
eminently pastoral and agricultural. At one 
time it was densely covered with beech, fir and 
other trees, but though still well wooded, the 
forests have, from a commercial point of view, 
disappeared. There are no minerals of im¬ 
portance, and the principal industries are 
agriculture and fishing, with a limited amount 
of manufacturing, as compared with other parts 
of Canada. The island is well populated for its 
size, the inhabitants numbering 103,000, mainly 
of English, Scotch, and Irish extraction, with 
about 14,000 French-Canadians. Those who 
have not eaten Prince Edward Island oysters 
have something to live fori The banking re¬ 
quirements are not extensive, being mainly to ■ 
traders, wholesale and retail houses, and in 
connection with the fisheries. There have been 
several local banks in the history of the pro¬ 
vince, but all have been absorbed or otherwise 
ceased to exist, branch banks having taken 
their place. 

Nova Scotu. ■ 

The Nova Scotia peninsula was the most 
important portion of the old French province 
of Acadia. Its authentic history dates from 
1604, when the fortified town of Port Boyal 
-^the oldest in North America next to St. 
Augustine in Florida—was established by the 
French. Within the next one hundred and 
six years Port Boyal was successively captured 
by the English, restored to France, surrendered 
: to the English, ceded to France, and finally 
captured by the English in 1710. In 1749 
SWifax was founded, and a civil government 
established there to - replace the military 


government of Port Boyal. In 1755, owing 
to the persistent refusal on the part of thd' 
Acadians to take the oath of allegiance to 
England, they were removed. Hence Long¬ 
fellow’s highly inaccurate but charming 
“ Evangeline.” Visitors will have no difficulty 
in finding her home—“ the little village of 
Grand Pre,” where “ still stands the forest 
primeval, the murmuring pines and the hem¬ 
locks.” Between 1776 and 1783 over thirty 
thousand loyalists poured into the province 
from the rebellious States to the south, and 
about the same time there was a large Scottish 
immigration. The present population of the 
province is about 475,000, and is almost 
entirely of Anglo-Saxon descent, with perhaps 
10 per cent, of French-Canadians. Halifax, 
the principal city, has a population of 55,000. 
Its harbour, which never freezes over, is one of 
the best, not only on the North-American 
coa^, but in the world. 

In size Nova Scotia is, rDughly, 350 miles by 
100 miles at its greatest length and breadth. 
Cape Breton, separated from the mainland by 
the Gut of Oanso, has an extreme length and 
breadth of 100 miles ^by 85 miles. The total 
area of both is about 21,000 square miles. It 
was in Cape Breton that the famous fortification 
Louisburg was erected by tbe French Govern¬ 
ment early in the eighteenth century, at a cost 
of some <£3,000,000, and captured by the' 
English in 1758. 

The topographical feature of Nova Scotia is 
au undulating surface, with beautiful fertile 
valleys lying between low mountain ranges 
seven hundred to a thousand feet in height, 
while the country resembles closely in general 
appearance the north of England and Scot¬ 
land; hence its name. Few northern countries 
contain greater inherent wealth and variety of 
natural resources. The most important of these 
is agriculture, with dairying, fruit-growing, 
mining, fishing and lumbering. The coal-mines, 
situated on the seaboard, are practically in¬ 
exhaustible, as are the fisheries, which--like 
those of Newfoundland—have been operated 
for several centuries. At one time Nova Scotia 
had immense quantities of standing timber, 
and tbe province was famous for its wooden 
ships. Much of the timber has disappeared, 
although there are still large and valuable areas 
of small spruce. One of the most important 
industries of the province is the manufacture 
of iron and steel, the plant of the Dominion 
Steel Company at Sydney being one of the 
largest in Canada. Otherwise! manufacturing 
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is on a very moderate scale as compared with 
Ihe provinces of Quebec and Ontario. The 
Annapolis Valley is famous for its fruit—indeed, 
its apples cannot be surpassed, and the industry 
is of great importance. 

A feature of Nova Scotia and New Brunswick 
is that both are most thickly settled along the 
coasts, owing to the fact that the early settlers 
hesitated to venture into the interior, partially 
through fear of Indians, and partially because 
the coast waters and inlets teemed with fish, 
giving a ready supply of food, in addition to pro¬ 
viding a natural means of communication in 
days when roads were non-existent. It followed 
in consequence that the inhabitants took to 
fishing and lumbering—both offering a quick 
retuim for their labours—to the neglect of 
agriculture, and even to-day nothing like full 
advantage is being taken of the agricultural 
possibilibies of Nova Scotia. This applies still 
more to New Brunswick, a large portion c* the 
interior of which province is dense forest, 
visited mainly by lumbermen and fishermen, 
and hunters in pursuit of the famous moose. 

New Brunswick. 

New Brunswick is 230 miles by 190 miles in 
extent at its greatest length and breadth, with 
an area of 2S,000 square miles. It was origi- 
nally a part of Acadia, then of Nova Scotia till 
1784. Apart from the earliest settlers—the 
French, whose descendants now number some 
85,000—the population of about 250,000 is of 
pure British stock, many—as in Nova Scotia 
and Ontario—^the descendants of those loyalists 
who left comfort and prosperity behind them in 
the United States, and came north in 1776 to 
what was then considered the end of the world, 
simply and solely out of loyalty to the British 
flag. Topographically, New Brunswick is much 
more broken, with many more mountain ranges, 
than Nova Scotia. The chief industries are 
lumbering and fishing. There are cotton, fish¬ 
canning and other factories, hut otherwise 
manufacturing is on a smaller scale even than 
in Nova Scotia. In the valley of the St. John 
River, and elsewhere, there are agricultural areas 
with land of the finest quality. The principal 
city, St. John, founded by loyalists, with a 
population of 57,000, has an excellent harbour 
on the Bay of Fundy, 

From lack of local opportunity many of the 
young men of the Maritime Provinces have 
sought their fortunes in other parts of the 
Dominion or abroad, and full credence is given 
to the statement that the Lower or Maritime. 


Provinces have turned out more men of note 
in proportion to their population than any 
other part of the Dominion. This is not due to 
a fish diet, but to the excellent quality of the 
original stock, coupled with an educational 
system which has been good for many years. 
Until the last five years there has been little 
immigration for a century into the Maritime 
Provinces, the tide running more strongly 
towards the ’west, but a fair proportion of 
immigrants are now going in, and the number 
should and will increase. 

Two of our most successful banks are of 
Maritime Province inception — namel^^ the 
Royal Banlc of Canada (formerly the Merchants’ 
Bank of Halifax) and the Bank of Nova Scotia. 
Nor must the Bank of New Brunswick he over¬ 
looked, an institution which came into being in 
1830, and although of modest size, with few 
branches, has a record of which it may well be 
proud. Several Maritime Province banks have 
come and gone. 

In the cities of Halifax and St. John the 
hanking accommodation is somewhat similar in 
character to that required, say, in places of 
similar size in this country, but in the small 
towns—most of which are along the coast— 
hanks are called upon to finance small traders 
who often combine shopkeeping with fishing 
and lumbering operations. Advances are made 
that fluctuate in amount throughout the year, 
but seldom run off, as the loans, for different 
purposes overlap each other. This is not an 
attractive form of loan business, as the banker’s 
capital is thereby tied up, making him some- 
.-^yhat of a permanent silent partner, but it is a 
class of accommodation that , has always been 
demanded by the requirements of the com¬ 
munity, was encouraged in the past by local 
banks, and which it is now difficult to avoid. 
There is little poverty in the Maritime Pro¬ 
vinces, nor is there great accumulated wealth. 
No figures are published showing the proportion 
of bank deposits in the separate provinces of 
Canada, but j[>er oa^nta they are certainly less 
in the provinces in question than in Quebec 
and Ontario. 

These provinces are traversed by the Inter¬ 
colonial and Prince Edward Island Railways, 

„ both Federal G-ovemment roads, the former 
with termini in Halifax and Montreal. In road¬ 
bed and equipment, the .Intercolonial will com¬ 
pare favourably wifch railways in Engla?rd. 
With the aid of an American, charter, the 
Canadian Pacific Railway .outs across the State 
of Maine from Quebec to St. John—its Atlantic 
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winter ^Dort for freight—and it has also running 
rights over the Intercolonial to Halifax. The 
former Company has recently acquired the 
Dominion Atlantic Railway, running from the 
Bay of Fundy, through the Annapolis Valley to 
Halifax. There are other railways, which time 
will not permit me even to mention. 

Quebec. 

Quebec, the next province in geographical 
sequence, has an area of about 350,000 square 
miles. Roughly, the province is about 1,000 
miles east and west by 300 north and south— 
or, say, about three and a half times as large as 
England and Wales. The population is about 
2,000,000, of which some 1,300,000 are French- 
Canadians. I should like to say regarding the 
latter that the process of transforming French¬ 
men into Anglo-Saxons is a slow one—it took 
a good many hundreds of years to accomplish 
this end in England—^but there is no room for 
doubt, not only about the devotion of the 
French in Canada to their counti'y, but that 
they have a keen appreciation of the advantages 
of British rule, which has left them in full 
enjoyment of their civil and religious liberties. 
On the other hand, all broad-minded British- 
Canadians look upon their French fellow- 
countrymen as one of the country’s valuable 
assets. Few countries, if any, have had such 
a respectable class of immigrants as the French 
who came to Canada in the eighteenth century. 
It is true that they are, with rare exceptions, 
seldom conspicuous in great commercial and 
financial undertakings, and as farmers are 
unprogressive; but in striking contrast they 
have given ns many of otir most brilliant 
statesmen and politicians, including Sir Wilfrid 
Laurier himself, of whom Canadians of every 
political and religious creed are proud, while 
in the legal profession they are prominent, and 
in the labour market invaluable. 

In the country districts the “habitants’’retain 
all the charm of their Normandy and Brittany 
ancestors — a simple, hard-working, healthy, 
thrifty people. “On the long winter evenings 
the men still sit before the blazing maple-log 
greasing their, *bottes sauvages,’ while the 
wooden ‘sabots’ of the women click gaily on 
the snow-white pine floor, or their felt slippers 
thud gently to the hum of the spinning-wheel.” 
Truly we English-Oanadians have been singu¬ 
larly indifferent to the, picturesque side of our 
fellow-countrymen. 

, The surface of this province is varied with 
Ihnmxierahle rivers, lakes, streams, forests, lofty 


hills and mountain ranges. Jacques Cartier 
discovered the Sfc. Lawrence in 1535, and in 
1608 Champlain founded the City of Quebec, 
“that stronghold of New France, now the 
antiquarian gem of Canada, where first fluttered 
from the stately glacis the lilies of France on 
their azure field, where the best blood of France 
held sway in citadel, chateau and seigneury.” 
What a roll-call of illustrious dead must haunt 
that grand rock high above the mighty river. 
Surely there is nothing in North America to 
equal it in historical and picturesque interest. 

The capture of Quebec by Wolfe in 1759 was 
an event in English history, the importance 
of which time accentuates. 

It is estimated that some 116,000 square 
miles of the province are covered with 
merchantable timber; the main portion of the 
remaining lands is well adapted for agriculture, 
the soil being rich and loamy. The natural 
resources include timber, minerals, fisheries, etc., 
while its unsurpassed water-powers are of the 
utmost value for manufacturing and lighting 
purposes. 

At various periods in the history of Quebec 
we have had French-Canadian banks of some 
importance, but these have not been so suc¬ 
cessful as their Anglo-Canadian competitors, 
and only three now remain, namely, La Banque 
d’Hoohelaga, La Banque Provinciale du Canada, 
and La Banque Nationale—all of good stand¬ 
ing. In the matter of manufacturing, the 
province of Quebec comes second to Ontario. 
Montreal, with a population of 500,000, is the 
commercial, financial, railway and manufactur¬ 
ing centre of the Dominion, and is situated at 
the head of sea navigation. 

The Bank of Montreal was organised in 1817, 
the Quebec Bank in 1818, and the other existing 
banks which originated in the Province of 
Quebec are the Merchants’ Bank of Canada, 
Molsons’ Bank, the Union' Bank of Canada, 
and the Eastern Townships Bank. 

Ontario. 

Ontario—-formerly called Upper Canada—was 
partially explored by Champlain in 1615, but 
French settlements did not follow as in Quebec, 
the warlike Iroquois Indians holding sway over 
the province for many years; therefore, the 
founders of the province may be said t6 have 
been the loyalists who emigrated from the 
United States after the American War of In¬ 
dependence. The province of Ontario has been 
called the “backbone of Canada,” and the ex¬ 
pression is not inapt, situated as it is midway 
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between the east and the west, and occujpied by 
a prosperous community, with an unadulterated 
population of between two and three millions 
of people overwhelmingly of British extraction, 
devoted adherents of Anglo-Saxon laws, religion 
and traditions, The area is 260,862 miles, of 
which 40,354 miles are water, and approxi¬ 
mately one-half the whole province is still 
covered with timber. The surface generally is 
an undulating plateau, without great elevations. 
The province is rich in minerals, timber and 
agricultural lands, and the lake fisheries are of 
great value. The timber resources of Ontario 
consist principally of pine and spruce of un¬ 
excelled quality, of which the annual cut is 
about 600,000,000 feet, valued approximately 
at 9,000,000 dollars. 

Its mineral resources include the famous 
cobalt mines, the output for the province being 
valued in 1909 at 32,700,000 dollars. 

Fruit is produced in great quantities—^the 
Niagara Peninsula in particular being famous 
for its apples, pears, peaches, grapes, etc., 
which grow to perfection. The province is the 
greatest manufacturing district in Canada, with 
industries of every description and almost 
limitless water-power, so that it is, in fact, a 
self-supporting community. The province has 
a network of railways, the total mileage aggre¬ 
gating 8,400; also great waterways, extensive 
canals, and splendid inland shipping facilities. 

Toronto, the capital of the province, has a 
population of over 300,000—about the sisse of 
Dublin—and is admirably situated for lake 
navigation. It is the next most important 
manufacturing centre to Montreal, and is a 
well-kept, well-governed city, with as imposing 
buildings and as fine parks as any city of its 
size in the Empire. 

Ottawa, the capital of the Dominion, next in 
size, with a population of 90,000, is beautifully 
situated on the Rivei^s Ottawa and Rideau, and 
forms with its Parliament buildings a picture 
which we Canadians regard with what we hope 
is pardonable pride. With boundless water¬ 
power at its door, it too has become an 
important manufacturing centre, parbioularly 
in those industries allied to the lumber trade. 
The splendid rivers referred to extend far into 
the north, into valleys famous for their white 
pine, which is thereby all made tributary by 
Nature to the city. 

Hamilton, with a population of 75,000, is also 
a busy and growing hive of industry. Other 
important manufacturing points are Brantford 
and Peterborough, while London, with a popu¬ 


lation of 50,000, is an important distributing 
centre of the Niagara Peninsula. There are 
innumerable other towns of varying importance, 
each with industries in veiy many cases operated 
by water-power, all—with rare exceptions— 
active and progressive, not overlooking Fort 
William and Port Arthur, strategically situated 
at the head of inland navigation. The climate 
is very similar to that of the Eastern Provinces, 
but with a more open winter along the St, 
Lawrence, the Great Lakes, and the Niagara 
Peninsula. 

Fur-bearing animals and game abound in the 
northern portions of the Province. 

The hanking requirements of a territory with 
such varied resources and industries are natu¬ 
rally unlimited, and the best evidence thereof is 
that no less than twelve of our existing twenty- 
nine banks originated in and have their head¬ 
quarters in Ontario, among them the Canadian . 
Bank of Commerce, the second in size and 
importance of all our banks. 

North-West Provinces. 

The North-West Provinces, comprising 
Manitoba, Alberta, and Saskatchewan, formerly 
called “ Rupert’s Land,” extend from a short 
distance west of the head of Lake Superior into 
the Rooky Mountains, say about a thousand 
miles in width and extending from the American 
frontier into the frozen north. They have a 
combined area of about 2,500,000 square miles. 
The geological formation of the north-west 
differs from that of any other of 

Dominion, the whole territory having at one 
time been a great inland sea, which accounts 
for the richness of the soil, probably the most 
fertile in North America. Prior to 1811 the 
territory had no written history beyond the 
brief records of the Hudson’s Bay Company. 
In 1670 a monopolistic charter was granted by 
Charles the Second to “the Governor and 
Company of Merchant Adventurers trading into 
Hudson’s Bay ”—^by usage abbreviated to the 
“Hudson’s Bay Company”—to so vast and 
unknown a territory that it could not be 
sx)ecifically defined, but as the actual wording 
was “ the bays, rivers, lakes within the entrance 
to Hudson ‘Streights,’ together with all the 
lands, countries and territories upon the coasts 
and confines thereof,” the Company legitimately 
exercised administration over the whole territory 
from Lake Superior to the Rockies and north 
to the Polar regions. Not only so, but their 
tenacious hold enabled them subsequently to 
secure grants westward to the Pacific coast, 
including what is now British Columbia. At 
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that time the only inhabitants were Indians 
and Hudson’s Bay Company traders. In 1811 
Lord Selkirk obtained from the Hudson’s Bay 
Company a grant of 116,000 square miles, con¬ 
ditional upon the establishment by him of 
a colony and upon supplying the Company 
with men. The headquarters of his settlement 
were near the present site of Winnipeg, and, by 
the way, I have been told that wheat has been 
grown continuously, without fertilisation, on 
land in the Selkirk—or Red River—Valley ever 
since. In 1836 the Hudson’s Bay Company 
repurchased for i6S4,000 the 116,000 miles pre¬ 
viously granted to Lord Selkirk. In 1867 the 
Canadian Government claimed'the whole Hud¬ 
son’s Bay Company’s territory by right, but by 
agreement gave the Company Jg300,000 in cash, 
with a right to one-twentieth of aU lands sur¬ 
veyed for settlement within fifty years, accom¬ 
panied by certain guarantees against undue 
taxation. The main portion of the whole region 
in question is rolling prairie country, admirably 
adapted for agricultural purposes, and particu¬ 
larly for wheat; in fact, it has become the 
most famous wheat area in^ the world, as 
regards both quality and extent. Obviously, 
therefore, agriculture is the all-important in¬ 
dustry ; though there are great areas of coal of 
fail' quality, and a small amount of standing 
spruce, cedar and tamarack in the most eastern 
and northern districts. The North-West Pro¬ 
vinces have 7,600 miles of railway. 

Winnipeg is the great distributing centre 
of the West, and its growth is one of the 
wonders of the day. In 1870 the population 
was 215; in 1901, 42,000; while to-day it is 
estimated at 152,000. The population of the 
whole north-west has likewise increased by 
leaps and bounds, namely, from 43,000 in 1871 
to (estimated) 1,100,000 in 1911. An idea of the 
development of the north-west may be gathered 
from the fact that in 1870 there was not a 
chartered bank in the whole district. To-day 
- there are 592 branches of various banks. The 
population is somewhat mixed, as a result of 
immigration from the whole world, but the 
great majority are of Anglo-Saxon origin, and 
the sentiment—thank Providence and good 
government—is British to the core, and we 
believe will always so remain. 

The banking accommodation required is 
almost entirely to the grain trade, to wholesale 
and retail traders and to farmers and cattle 
breeders. There is one local bank, formed in 
■ 1905, the Northern Grown, with its head office 
in Winnipeg. . 


British Columbia. 

British Columbia, the Maritime Proviuoo of 
the Pacific, extends from the summit of the 
Rockies to the Pacific Ocean, and is, roughly, 
700 miles by 400 miles in size. Its southern 
boundary is the United States of America, run¬ 
ning north to the sixtieth parallel of latitude. 
Its area is about 385,000 square miles, of which 
less than 100,000 miles is said to be cultivated 
or capable of cultivation. In addition to the 
Rockies there are three other mountain ranges, 
with valleys between, more or less suitable for 
agriculture, the Okanagan Valley notably so. 

Sir Francis Drake is supposed to have sighted 
Vancouver Island in 1578; in 1592 the Spanish 
explorer Juan de Fuca gave his name to the 
Straits, and explored the waters between Van¬ 
couver Island and the mainland. In 1778 
Captain Cook, under instructions of the British 
Government, explored the coast. In 1792 he 
was followed by Captain Vancouver. It is a 

■ fair statement of fact that the credit belongs to 
thQ Hudson’s Bay Company of keeping the 
British flag flying in the early days of this 
territory, for the Government of the day took 
no interest in the matter. In 1867 British 
Columbia entered Confederation, the primary 
stipulation being that it was to be connected 
by rail with the Eastern Provinces; hence, as 
previously stated, the Canadian Pacific Railway. 
The climate is salubrious on the coast, coxtc- 
sponding closely with that of the south-west of 
England, and has proved attractive to all, but 
particularly to English people. The population, 
estimated at 200,000, is essentially Anglo-Saxon, 
and British in sentiment. The most important 
natural resources are minerals, lumber, and 
fisheries, all of immense value. There are also 
rich agricultural and fruit areas, the latter un¬ 
surpassed—in fact Nature has been prodigal, as 
British Columbia contains the greatest areas of 
merchantable timber in North America, coal 
which seems in inexhaustible quantities, unsur¬ 
passed fisheries, a wonderful climate, free from 
extremes of heat and cold, a commanding sea¬ 
board position, and some of the grandest scenery 
in the world. A large proportion of the province 
is a sea of mountains, many parts thereof rich 
in minerals, most of it unfit for cultivation, but 
all picturesque to a high degree. The cultivable 
areas are extremely, fertile, and admirably 
adapted to fruit growing and mixed farming. 
There is only a limited amount of manufacturing, 
apart from lumber. Salmon-canning is an 
important industry. In natural resources there 

■ is a great similarity between British Columbia 
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and the Maritime Provinces. The growth of 
Vancouver, the principal city, has been ex¬ 
traordinary ; less than forty years ago it was an 
unbroken forest; in 1901 it had a population of 
27,000; to-day it has 100,000 at least. The bank¬ 
ing requirements are mainly in connection with 
the financing of the products of the forest, the 
field, the mines and the fisheries, and the whole¬ 
sale houses and retail dealers. The Bank of 
British Columbia, incorporated in 1862, an insti¬ 
tution of importance and of excellent standing, 
was absorbed in 1900 by the Canadian Bank of 
Commerce. Its shares were largely held in this 
country. A small local bank called the Bank 
of Vancouver has recently been established. 

Resume, 

Now those who have had the patience to 
follow me so far will be better able to fonp. an 
idea of the nature of the banking facilities 
required by a country so vast that it is equal 
to an aggregation of countries. There are 
different climates, different resources, and some 
mixture of nationalities, and various provincial 
governments, but only one flag, and the entire 
country is united in its respect for Anglo-Saxon 
laws and institutions, and in devotion to this 
Mother Country. The whole territory is served, 
and admirably served, by twenty-nine banks 
with about two thousand five hundred branches, 
the combined paid-up capital and reserve being 
about ^£88,000,000. 

Eakly Banking. 

But I must retrace my steps, and first touch 
lightly upon the early history of banking in the 
Dominion. 

Prior to the capture of Quebec by “Wolfe in 
1759 there is no record of any form of ba*aking, 
and there was probably little need for banking 
institutions, though the Intendant Bigot in¬ 
dulged in forms of high finance coupled with 
unadulterated corruption which have not been 
equalled in modern days—not in Canada, at 
any rate—and which resulted in 1768 in a 
sentence which offers certain points which I 
confess I do not regard with disfavour. As 
Dr. Doughty, the historian, relates, the finding 
of the courts against this eighteenth-century 
financier was as follows :—“ In reparation, the 
said Francis Bigot is condemned to make the 
amende honor able before the principal gate of 
the Tuileries, whither he shall be escorted by 
the public executioner in a tumbril, having a 
rope about his neck, and bearing in his hand a 
lighted torch of yellow wax two pounds in 
weight. On his chest and on his back shall be 
placed a placard with the inscription—‘The 


Public Administrator, Perfidious Thief,’ and 
then kneeling bare-headed and with bare feet, 
clad only in his shirt, he shall declare in a 
loud and intelligible voice that during his 
administration of New France, in peace and in 
war, he has been guilty of the frauds, extortions 
and thefts set forth in the indictment.” In¬ 
cidentally, he was condemned to execution, 
which was, however, commuted to confiscation 
of his ill-gotten wealth and banishment from 
the realm. Who shall say after this that Louis 
Quinze had not a sense of justice ? 

In 1792 the Canadian Banking Company was 
organised by certain English merchants, but its 
existence was brief, and beyond the fact that it 
exercised the function of note issue it left about 
as little record behind as “ the canoe which 
crossed the bosom of some lonely lake a 
thousand years ago.” 

The retirement by the British Government of 
their Army bills issued to meet the expenses 
of the war of 1812 with the United States, 
marked another stage in the course of events, 
and led to the establishment in 1817 of the 
Bank of Montreal. From lack of formal 
legislative authority this bank started busi¬ 
ness under articles of association, though 
the charter was not granted by the Quebec 
Legislature until 182L, nor the Royal assent 
secured until 1822. The Quebec Bank came 
into being in 1818, the Bank of New Brunswick 
in 1820, the Bank of Nova Scotia in 1882, 
others following in due course. Further 
charters were granted about the same time, 
but the institutions securing them have come 
and gone. Those, however, just mentioned, 
remain and have prospered, and it may be said 
that the records of the Bank of Montreal in 
particular embrace the financial history of 
Canada. In the period 'between 1829 and 
1866 Breckenridge tells us that not a single 
chartered bank went down in failure. Since 
that date a good many have appeared and 
disappeared, but the same remark is, of course, 
applicable to England and to other countries. 
The first general Bank Act was passed in 1871, 
four years after Confederation, unifying the 
rights and privileges of each as their pre¬ 
existing charters expired later on. Under this 
Act the various charters were extended to 
1881. Since then charters have been regranted 
decennially, and revision also takes place every 
ten years. 

You will doubtless all agree that it will serve 
no useful purpose on an occasion such as the 
present to recite further in detail the numerous 
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alterations^, additions, restrictions, failures and 
successes wliicli go to make up our banking 
history. To the student and banker the subject 
contains much of interest and a good deal that 
is edifying, and to such I would recommend 
Breokenridge’s “ History of Banking in Canada ” 
—a carefully-prepared work containing an 
accurate recital of the facts. A more recent 
outside but friendly criticism—also American—■ 
of our system, by Mr. Joseph French Johnson, 
Bean of the New York University School of 
Commerce, will also be found interesting and 
instructive, particularly as it comes from a 
citizen of that great and wonderful nation 
occupying the other half of the North-American 
Continent, the banking system of which differs 
so essentially from our own. I shall therefore 
proceed to deal with our system as at this 
date, referring briefly to some of its distinctive 
features, and the application of the whole to 
the financial affairs of the Dominion. 

Canadian Banking System. 

In Canada, as in all countries, the banking 
system is the result of a slow process of 
evolution, but I think I may be permitted to 
state that we started right—thanks to those 
hard-headed Scots, who were not only con¬ 
spicuous in the promotion of our earliest 
banliing institutions, but in commerce and in 
the administration of the affairs of the country. 
Naturally they and thoir English and Iidah 
cousins embodied in their articles of association, 
and in their rules, regulations, and general 
practice, the fundamental principles of the 
institutions of the Mother Country, gradually 
deleting features inapplicable, and modifying 
and creating, in accordance with the different 
financial and trade conditions, the greater area 
of operations, and the needs of the community, 
until a point has been attained where we can— 
without egotism—say that we have a system, 
not perfect, it is true, but admix*ably adapted to 
the requirements of the Dominion, probably as 
much so as the banking system of any other 
country. 

Now, it is the case that the aim on the part 
of the bankers of Canada thus to adapt them¬ 
selves to the requirements of the people—with 
the wise co-operation of the G-overnment, 
between whom there has continuously been the 
closest sympathy—has not only accrued to the 
advantage of the banks, but has been a factor 
in the development of the country, its trade, 
its commerce, its transportation facilities, its 
resources, its financial stability, and in natural 
sequence in, our national credit, particularly in 


London, the imporl.iuitui of whicli is beyond 
computation. Johnson says 0{Viiada,’s system 
“ was not) croa,fccd by lawyers or sia.Uismcii to 
meet the fiscal needs of the (lovernrueut, but 
has grown up gradually under the fostering care 
of experienced bankers, no changes having been 
made until experience proved them necessary 
or advisable,” and I agree, but may truly add 
that the system would never have been In-o tight 
up to its present pitch of excellence had not 
om* Premiers and our Ministers of Finance had 
entire confidence in those bankers. 

Not in any spirit of unfriendliness T venture 
to assert, regarding the United States of America, 
that if they had had a hanking system and 
enjoyed currency laws corresponding with 
Canada’s, it would have made an infinite differ- 
enqp, and the world would not stand bewildered 
and amazed at the financial crises which periodi¬ 
cally convulse that great and rich country—and, 
per contra^ nothing more clearly illustrates the 
richness of the United States and the virility of 
its people than that, in spite of defective banking 
and currency laws, the country has made and is 
making so marvellous a progress that it fills the 
universe with profound awe. 

Our Canadian system is in effect a unifying 
and co-operative one. The bank, acting as a 
medium, receives deposits from the prosperous 
farmers in agricultural districts, where there is 
little demand for borrowed capital, lending it 
throughout the length and breadth of tlie land, 
where it is required by the business requirements 
of merchants, manufacturers, miners, millers, 
and financial houses. The branch banking 
system which afl;ords us this facility, enables ns 
to pay depositors a rate of interest with which 
not only are they well satisfied, but which 
enables the banks to advance to the said 
merchants,' manufacturers, etc., at a more 
uniform and moderate rate than would other¬ 
wise be the case. The rate of interest on what 
we call savings accounts is 3 per cent, 
throughout the whole Dominion, and the rate 
of interest charged on loans varies little—the 
difference being not more than, say, 2 per 
cent, between the rate paid by the trader in 
some remote Atlantic fishing village, the ricli 
merchant or manufacturer in the commercial 
centres, the, lumberman, the miner, even the 
farmer in the north-west, or the tradesman in 
British Columbia. Banks may stipulate for, 
take, reserve or exact any rate of interest or 
discount not exceeding 7 per cent, per annum. 

Again, without any intention of making in¬ 
vidious comparison with rates in the United 
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States, I may say that entirely opposite 
conditions exist across the line. In some of 
the western states, for instance, 9, 10 and 12 
per cent, is paid by borrowers who would not 
be called upon to pay for similar accommo¬ 
dation more than, say, 6 per cent, in Canada. 
It is true the banks in such districts pay a 
much higher rate of interest on deposits than 
with us, but the margin between the loan and 
deposit rates is greater in that portion of the 
United States, and the heavy charge for loans 
is a serious disadvantage to the community. 

Formation of a Bane. 

The Bank Act of Canada aims at protecting 
the public against the creation of weak or 
improperly-managed banking institutions, and 
with this object in view in the first place pro¬ 
hibits the use of the name “ Bank ” except 
under Government charter. In the formation 
of a bank the procedure is then as follows:— 
Bespectable men of substance who are required 
to become important shareholders must agree 
to act as provisional directors, and are obliged 
to secure from the Parliamentary Committee on 
Banking and Finance a favourable report upon 
their project. The Committee proceeds to 
satisfy itself that the enterprise is lond fide not 
only in its inception but in its aims. Should 
the full capital—which cannot be less than 
500,000 dollars — be subscribed, and 250,000 
dollars thereof paid up within one year, a 
meeting of shareholders may be called and the 
permanent directors elected, the latter applying 
in due course to the Treasury Board for permis¬ 
sion to issue notes and commence business, the 
authority being granted only if the requirements 
of the law have been fully satisfied. 

Currency. 

In the early days of Canada the Hudson's 
Bay Company emitted to an extent, and from a 
date unrecorded, a form of paper money, but 
until the middle of the eighteenth century it is 
doubtless the case that the principal money of 
the country consisted of beaver, moose and 
other skins, and probably brandy, developing 
gradually into ‘*card money,” issued without 
restraint in the closing decades of New France, 
followed by British Army bills, and finally by 
the banknote system of to-day. 

The present currency system of Canada is 
essentially elastic, automatically e3q)anding and 
contracting according to the demands of trade 
and variations of the seasons. All banks may 
issue notes of the denominations of five dollars 
or multiples thereof, to the extent of their paid- 
up capital, free of tax or specific security, such 


notes being a prior lien against the assets of a 
bank, and also against a liability on the part of 
the shareholders up to twice the amount of the 
subscribed capital. In addition, note-holders 
are further protected by what is called the 
Gheulation Bedemption Fund — under which 
each bank is compelled by law to deposit with 
the Government 5 per cent, of its average 
circulation, this fund constituting a common 
insurance. There have unfortunately been 
failures of several of the smaller banks since 
this provision became law in 1890, but not 
once has the fund been resorted to. The result 
is absolute confidence in bank-notes as a 
medium of exchange. Along with silver and 
copper coins, they constitute almost the sole 
circulating medium; in fact, there are parts of 
Canada where a gold piece is looked upon with 
a certain amount of emdosity, almost amount¬ 
ing to suspicion. No one thinks,of carrying 
gold for pocket-money. The Dominion Govern¬ 
ment issue notes in denominations of one, two 
and four dollars, and of fifty dollars and 
upwards. In 1908 there was outstanding 
68,000,000 dollars thereof, of which the main 
portion was in denominations of 500 dollars 
upwards, which are entirely held by the banks 
in their reserves. Dominion Government notes 
are secured by not less than 15 per cent, of 
those outstanding in gold; notes in excess of 
30,000,000 dollars must by law be secured by 
an equal amount of gold. 

Banks may issue notes in excess of their 
capital during the usual season for moving the 
crops, viz., from October 1st to January 31st 
following, to an extent not exceeding 15 per 
cent, of their combined unimpaired paid-up 
capital and reserve. On such excess, interest 
at the rate of 5 per cent, per annum must be 
paid to the Government. 

Call Loans and Beserves. 

Some of the leading Canadian banks loan 
largely on call and to the Stock Exchange in 
London and in New York at the rates of interest of 
course prevailing in those markets, which rates 
are usually naturally much lower than for call 
money or for commercial business in Canada. 
In actual practice such Canadiau banks earn 
little more, and may in fact earn less, as a rule, 
on such loans than they pay on deposits in 
Canada for the main portion thereof, which 
seems like bad banking, but the object is 
obvious, namely, to keep their reserves employed 
even at a small rate of interest, rather than 
have the whole amount lying idle in their ^ 
vaults in the shape of bullion. 
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As a safeguard against financial exigencies, 
the policy of the Bank of Montreal for many' 
years has been not to lend on call in Canada, 
but in London and New York, where money 
can be taken off the market without disturbance 
for its own requirements, or for the strengthen¬ 
ing of the Canadian position, should necessity 
arise. This policy, though disadvantageous in 
the matter of interest, is sound not only as 
applied to the institution itself, but to Canada 
as a whole—in fact, a sheet-anchor of recognised 
importance. 

Dividends. 

From the bankers’ point of view, the margin 
in the rate of interest paid on deiiosit and 
received on loans in Canada is satisfactory as 
compared with this country, and you might 
therefore wonder why bank dividends in Canada 
are not as high as in England and Scotland. 
The explanation is that in Canada banks have 
far less free money—^that is, deposits not 
bearing interest—^than in Great Britain, and 
the second reason lies in the fact that in 
Canada, as in all new countries, banks suffer 
more numerous losses than in an old civilised 
centre such as this, where the permanence of 
business establishments makes for more stable 
conditions. 

Warehouse Becbipts. 

One of the conspicuous features and wisest 
provisions of the Canadian Bank Act, and one 
which has enabled banks to an incalculable 
extent to assist in the development of the trade 
of the country, is that relating to warehouse 
receipts. In a new country such as Canada 
capital is scarce, but opportunity, energy and 
ability plentiful. Now for a bank to advance 
the money at its disposal on the security of the 
personal qualities mentioned would be obviously 
unsound banking, but under the terms of 
Sections 84-90, inclusive, of, the Bank Act, 
a bank may lend not only to individuals on the 
security of goods, wares or merchandise against 
hypothecation of warehouse receipts and bills 
of lading, representing such goods in the custody 
of a third person, but they may advance in this 
manner to the actual possessor of the goods on 
his own receipt, such receipts vesting prior in¬ 
alienable rights in the bank from the date of the 
acquisition thereof; in other words, the banker 
acquires a direct unregistered lien upon the 
securities represented by the receipts as against 
all other creditors. The beneficial result of this 
law is that a bank with confidence in the 
probity, ability and energy of a customer, 
readily advances with reasonable margin to an 


extent which would never be entertained other¬ 
wise, and a borrower is thereby enabled to 
carry on a biLsiness largely in excess of that 
which would be possible under other circum¬ 
stances, at the same enjoying all the advantages 
of having his goods in his own possession 
instead of in the custody of a warehouseman. 
Johnson states that this form of security makes 
our banlcs silent partners in our wholesale and 
manufactming businesses, and I suppose this 
is one way of looking at it, with this all- 
important qualification, that the bank of course 
embarks its money against a maximuin profit 
represented by interest of only, say, 5 or 6 per 
cent, per annum. 

It may interest you to have illustrated tlie 
method by which the banker advances to, say, 
a lumber firm, under the Act relating to ware¬ 
house receipts. Let us take the case of a firm 
of lumbermen with a capital of, say, .£200,000 
invested in saw-mills costing £40,000, and 
timber limits £120,000, the balance being repre¬ 
sented by book accounts, bills receivable, and 
manufactured lumber. As the winter approaches 
the firm applies to their banker for a loan of, 
say, £60,000 for forest operations, to be availed 
of over a period of about five months. Concur¬ 
rent with each advance the bimker takes from 
the firm a formal xmdertaking to furnisii security 
on the logs and lumber to bo created. First 
the lumberman buys and sends into the forest- 
shanties supplies for the lurnbonnen or shanty- 
men, and for the horses; also plant, including 
bob-sleighs, saws, axes, chains, ropes, etc,, re¬ 
quired in the operations. In Eastern Canada 
this would be attended to in November, The 
shantyinen arrive in due course, and proceed 
to build their shanties, made of logs. By this 
time the snow is on the ground, which suits 
their purpose, and they proceed to fell the trees, 
which are cut into lengths, skidded, i.e., piled 
in heaps, to' be removed by teamsters on bob¬ 
sleighs along snow *roads sprinkled with water, 
which, freezing hard, gives them solidity, to the 
nearest ice-covered river or lake. • This process 
continues during the whole winter, until pcrliaps 
towards the end of March, the firm receiving 
further advances from time to time from the 
banker. Then with the thawing of the ice this 
stage of the operations ceases; some of the men 
are paid off, while the remainder drive the logs 
down the rivers—one hundred or two hundred 
miles, as the case may be—to where the mills 
are situated. There the logs arrive probably in 
June, when the “undertaking” referred to is 
supplemented by a security receipt, as it is 
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called, . similar in character to a warehouse 
receipt. The process of converting the logs into 
lumber starts forthwith, and usually continues 
during the whole summer months. Towards 
the end of the summer the green lumber is 
ready for the market, and in due course is con¬ 
verted into cash or bills, and the banker repaid; 
but only by gradual process, as almost invari¬ 
ably one season’s operations overlap another, 
viz., the banker is called upon for fresh advances 
before the previous ones are liquidated. 

Another illustration would be the financing 
of the great cereal crop of the West. The 
grain dealer borrows from the bank on his per¬ 
sonal receipt to pay the farmer; presently, 
when the grain is moved east, the railway bill 
of lading takes the place of the receipt. The 
bill of lading is later exchanged for an elevator 
receipt, which in due course is exchanged for 
ocean bill of lading, which accompanies the 
draft drawn on the firms abroad to whom the 
grain is sold, and from the proceeds of which 
draft the banker is reimbursed. 

I have only given you two illustrations out 
of many, from shipbuilding to egg-packing. A 
very large part of the commercial banking 
business of Canada is carried on on such lines, 
but its scope cannot be better described than by 
reciting Clause 3, Section 88 of the Bank Act:— 

“The bank may lend money to any person 
engaged in business as a wholesale manufacturer 
of any goods, wares and merchandise, upon the 
security of the goods, wares and merchandise 
manufactured by him, or procured for such 
manufacture.” 

It is probably as sound commercial banking 
business as can be found in most countries. 
There are occasions when the most gilt-edged 
securities cannot be realised readily, whereas 
the necessities of life can be marketed under 
any conditions. The banker must be careful, 
intelligent, and not too trusting. It is difficult 
for him, often impossible, to know—even by 
observation—whether the goods he has been 
advancing against actually exist to the extent 
hyxDothecated, and a borrower who sets out to 
defraud his banker can usually do so; that is. 
the weak point. Should the borrower come to 
grief, the bank can, after a formal demand for 
payment, step in and take possession of the 
goods, realising them to the extent necessary 
to recoup itself. . There is no registration of 
warehouse receipts, and a warehouse receipt 
cannot be taken to secure a pre-existing debt. 

Bank Inspection. 

Our system of bank inspection corresponds in 
general principles with that prevailing in this 


country, and is highly satisfactory if the duty 
be efficiently performed. The inspector or 
inspectors with their assistants visit each 
branch, unannounced, at least once a year, 
taking possession, for the time being, of the 
cash, securities and books. Balances are struck, 
and each item in the balance-sheet proved, and 
a written report upon each loan account, 
expressing the inspector’s views regarding its 
condition and safety, forwarded to head office. 
This check, following upon the daily audit of 
the business maintained by the chief officers 
of the branch, leaves little room for clerical 
mistakes. The inspector’s report, when it 
reaches head office, is studied by the superin¬ 
tendent of branches, and then placed before the 
general manager and the board. Banli in¬ 
spectors in Canada must be men of exceptional 
intelligence, for they are required to visit 
branches thousands of miles removed from the 
head office, and in many cases theirs is the only 
independent opinion, other than the branch 
manager’s, available for the chief executive 
officers regarding the business generally and 
the loan accounts. If the inspector is wise, he 
visits timber limits, factories, mills, mines, the 
fisheries, the warehouses, or the ranches of all 
important borrowers, so that he can form some 
idea of the practical working of the business 
which his bank is financing. If the inspector 
has superior intelligence, and his bank has 
branches extending from ocean to ocean, he 
should acquire an unequalled knowledge of his 
country, for it is obvious that he must travel 
ten to twenty, or even thirty thousand miles a 
year, in visiting the respective branches, and in 
doing so, meet at the. hotels, clubs and padvate 
houses, and in the railway carriages and 
steamers, practically all the men of importance 
in every walk of life, and in every section of the 
community. 

* Customers’ Balanob-shbets. 

An interesting contrast between the custom 
prevailing in this country and in Canada in 
dealing with commercial customers is that in 
the Dominion it is a dive qtm non that borrowers 
furnish their bankers with detailed informa¬ 
tion regarding their affairs, supplemented by a 
balance-sheet, copies of profit and loss accounts, 
etc., at least once a year. As my banking 
friends who are present are aware, a request for 
such data in England would in many cases be 
looked upon as semi-insulting. It is true that 
in old commercial centres such as this, trade is 
. conducted upon more established lines, and I do 
not presume to criticise, but content myself 
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with stating that in Canada the practice is 
advantageous to bankers and customers alike— 
the latter finding in the former, as a result of 
his confidence, a guide, counsellor and friend. 
Divided bank accounts are rare in consequence. 

Eeal Estate. 

One of the wise provisions of the Canadian 
Bank Act is that banks are not permitted to 
lend on real estate, or upon the security of real 
estate mortgages. A bank may acquire real 
estate for its own use, or may hold and dispose 
of realty to secure a pre-existing debt, or may 
purchase under execution, etc., real estate of a 
debtor, but not otherwise, nor shall any bank, 
having acquired property in the method above 
indicated, hold it for more than seven years— 
mde Section 3 of the Bank Act. There has 
been at various periods in Canada’s history, and 
there is now, much speculation in real estate, 
which would increase if the banks had the legal 
right to finance such operations. 

Bank Failures. 

We have bank failures in Canada, but they 
have’not resulted from defects in our system, 
but from the lack of ability or the dishonesty of 
individuals, against which contingency com¬ 
pletely effective safeguards are difficult to secure. 
Almost invariably it has been incompetence 
coupled with misadventure which has led to 
disaster. When collapse comes, it is usually 
found that false returns have been made to the 
G-overnment, probably for a period of years. 
This experience is, of course, found in all 
countries — I have seen it stated that, the 
accounts of the City of Glasgow Bank were 
falsified for five years prior to its failure. In 
Canada, swift justice is dealt out to the 
criminal—one general manager is only now 
completing a sentence of several years im¬ 
prisonment, and another was sentenced to 
seven years within the last few months for 
making false returns to the Government. 
Altogether there have been nine Bank failures 
in twenty-two years, but they were all in the 
second or third rank as regards standing and 
size, and in no case have the note-holders 
suffered loss, while depositors have lost little. 

Trainer Bankers. 

In Canada, as in this country, general 
managers and managers of banks are trained 
bankers, having invariably been engaged in 
their profession since their early youth. 
In the United States the opposite is fre¬ 
quently—^in fact, usually—the case. I have 
known important executive heads of large 


Ameiican banking institutions wlio have spent 
the main portion of their lives in tlie pro¬ 
fession of medicine or law, or in commercial 
pursuits. 

General Managers. 

In Canada the general manager is from circum¬ 
stances somewhat of an autocrat—the Board of 
Directors rarely having among their number 
men with the time or banking training which 
would enable them to follow in detail the 
course of a bank’s business. The Chairman 
or President does not, as in this country, 
devote his whole time to the conduct of the 
affairs of his bank, nor are there Executive 
Committees. The system has its advantages 
and disadvantages. Autocracy is a simple, 
safe, and effective form of government or 
administration, provided the autocrat is fully 
qualified for his great responsibility. In 
Canada we have been singularly fortunate in 
this respect. 

Conclusion. 

Assuming that I have convinced those.present 
of the important part Canadian banks have 
played in the upbuilding of the Dominion, 
I should, like to add that no section of the 
community appreciates more keenly the vital 
necessity of an uninterrupted flow of capital, 
American capital will be forthcoming, as in the 
past, for the development of private onterpriso, 
and English money for such purposes will 
doubtless follow in ever-increasing volume, 
but the Federal Government, the Provincial 
Governments, the Municipalities and the great 
transportation companies, must be financed in 
London, and that is one reason why the safe¬ 
guarding of the'national credit of Canada in this 
—the greatest of all money markets—has been, 
is to-day, and will continue to be, one of the 
most important accepted duties and responsi¬ 
bilities of Canadian banks, and it also explains 
why wise Canadian bankers with branches in 
London have so persistently declined to stand 
sponsors to doubtful public emissions. 

In the words of wisdom of Mr. B. B. Angus, 
who has had fifty-four years’ banking experience 
in the Bank of Montreal, of which he is 
President:— 

Contributions through the Stock Exchanges and 
money markets of Europe to the financial enter¬ 
prises of Canada have been extremely generous of 
late, and it is eminently desirable that the con¬ 
fidence thus displayed should not be abused. 
Some offerings have been made, it is feared, by 
over-sanguine promoters whose statements it would 
be hard to justify, and in relation to schemes where 



May 26, 1911. 


JOUBNAL OF THE BOYAL SOCIETY OF ABTS. 


727 


the advantages to buyers are not quite apparent. 
It might be well to consider that, while money 
seeking investment is much more abundant in 
some countries than it is with us, there is seldom 
much lack of capital in Canada for participation in 
enterprises that are unquestionably sound. Our 
European friends might reflect that a home market, 
especially in the case of industrial securities, will 
generally furnish some indication of values.” 

In conclusion, may I, as a Canadian who has 
had the advantage of residing in the United 
States, and of knowing that country from end 
to end, who has enjoyed the inestimable privilege 
of living in this parent country, refer to the 
suh-conscious fear haunting every Englishman 
and pleasing dream of every American, that 
some day Canada will become part of the United 
States ? 

As one with an enormous acquaintance in 
Canada, and who has visited and re-visited every 
city, town and section of the community, I tell 
you with pride, my Lord Duke, my Lords, ladies 
and gentlemen, that I do not know one single 
Canadian who believes in such an eventuality, 
who harbours a thought so disloyal to our 
traditions, so contrary to our ambitions. Our 
earnest desire is to live on friendly terms with 
the United States, and to settle by arbitration 
any possible disputes that may arise, but our 
determination is to retain our political entity, 
and our anthem is now, and shall be in the 
ages to come, as it was in 1776, “ God save the 
King!” 

[Maps were kindly lent for the occasion by 
the European Traffic Manager, Grand Trunk 
Bailway S;^^tem, and by the General Passenger 
Manager, Allan Line Steamship Company, 
Limited.] 


DISCUSSION. 

The Chairman remarked that Mr. Williams 
Taylor had told a story of immense progress in 
banking business, founded, as he said, upon 
Scottish caution. His was a delightful tale of 
the conservatism, in its best sense, of Canadian 
banking. He thought one feature which illus¬ 
trated the caution of the manager of the Bank 
of Montreal was that, although he had touched on 
every part of Canada, he had hardly mentioned 
the Porcupine district, where the discoveries of 
gold had lately excited the population of Ontario. 
He had been told that no one would look at silver 
there at the present time, thinking only of gold, 
although a few months ago he had received a 
solid brick of silver from that region, which was 
equal to anything that had ever been found in 
the States. Mr, Williams Taylor, however, had 
only mentioned the North Ontario mines in m 


incidental and passing manner, and had laid all 
stress on the banking system and the recent 
developments in east and west. 

Lord Steathcona expressed his appreciation 
of Mr. Williams Taylor’s paper. As a director 
of one of the principal banks of Canada for the 
last forty years, he knew something of the practical 
working of Canadian banks. He might mention, 
as confirming Mr. Williams Taylor’s comparison of 
the banking system of Canada with that of the 
United States, that one of the ablest of the 
Secretaries of State of the United States had told 
him it would have saved America a great deal of 
finaucial trouble on several occasions if the 
Canadian system of banking had been adopted by 
the United States banks. He thought the Society 
was under a very great obligation to Mr. Williams 
Taylor for the care and consideration he had given 
to the subject. 

Sir Felix Schuster said Mr. Williams Taylor 
had given such a glowing picture of the oppor¬ 
tunities which Canadian bankers enjoyed that 
London bankers could not hut look upon them 
with admiration, and with a certain amount of 
envy. He had rightly laid great stress on the 
commercial development of Canada, and em¬ 
phasised the fact that commerce, itself based on 
agriculture, was the foundation of all banking. 
Where the opportunities of trade did not exist, 
hanking could nob be prosperous. On the other 
hand, hanking to a great extent assisted the 
development of trade, and in that connection 
Canadian banks had been of the greatest service 
in developing the commerce of the country, Mr. 
Williams Taylor, in the first part of his paper, 
deprecated somewhat the theorist in banking, but, 
he (Sir Felix) thought, had disproved his own 
argument at the conclusion of the paper, which 
showed that he himself understood the theory of 
hanking very thoroughly, and that the Bank of 
Montreal and other Canadian banks had worked on 
a sound banking doctrine. It was only by following 
that sound banking doctrine that they had been 
so prosperous. Canadian banks carried on their 
operations under a Bank Act, and practical bankers 
had no doubt been consulted in respect to that 
Act, who, if they had not mastered the banking 
theory to some extent, would not have been 
able to have drafted so successful a statute as the 
Bank Act of Canada had proved. He would like to 
ask Mr. Williams Taylor whether banknotes in 
Canada were legal tender all through the country* 
Could one bank pay their own banknotes by the 
notes of another bank, or had they to be redeemed 
in gold? The same question also applied to the 
notes issued by the Government. He had been 
much struck with the provisions laid down by the 
Canadian Bank Act, which regulated the securities 
on which a Canadian hank could make an advance. 
Such a system did not operate in any way in this 
country, where every bank regulated its own 
transactions according to what it thought was a 
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prudent and wise course. In Canada a bank could 
only lend on certain securities. He should like 
to ask whether the bank could advance money 
without security? 

Mr. Williams Taylob replied in the affirmative. 

Sir Felix Schuster (continuing) thought such 
a state of aHairs was extremely curious; a banker 
could lend to a man without security, but could 
not lend on real estate. He thought the provision 
whereby a Canadian bank could not lend on real 
estate was an eminently wise one, and had no 
doubt saved the banks, and the country at large, 
from an excess of speculation in land, which was so 
often seen in other countries where rapid develop¬ 
ments took place. On the whole, Mr. Williams 
Taylor was quite justified in being proud of the 
banking system of his country. He (Sir Felix) was 
sure that the Canadian bankers recognised their 
duty, and he did not believe that any unsound 
scheme would come from them to this country. A 
great responsibility rested on Canadian bankers, 
but he thought they were fully alive to it. In 
conclusion, he congratulated Mr. Williams Taylor 
on the wonderful progress of the Montreal Bank, 
and also on the marvellous development which all 
industries were making in Canada. 

The Eight Hon. Sir Charles Tuppeb said, 
as a Canadian, he felt deeply .indebted to 
Mr. Williams Taylor for his graphic statement 
of the past and present of Canada. He had 
been reminded by tbe paper of -what had 
occurred some years ago at a time of great depres¬ 
sion and stagnation of trade in the United States 
of America, when one of the most eminent men 
in that country drew the attention of the people 
to the fact that, while in the United States 
millions of people were suffering and 300 hanking 
institutions had failed, in Canada not a single 
bank had failed, and the only way in which 
Canada seemed to he affected was by their con¬ 
tiguity to countries which were suffering as the 
United States were. He believed Mr. Williams 
Taylor’s paper had, to a large extent, illustrated the 
cause of that, namely, that Canada had abetter sys¬ 
tem of banking than the United States. It had been 
a great pleasure to him to notice the presence of his 
Grace the Duke of Argyll, under whom he had had 
the honour of serving as a Minister in Canada for 
several years. He should not be doing Canada 
justice if he did not say that among all the dis¬ 
tinguished men who had represented the Sovereign 
in Canada, no one had discharged his duty more to 
the satisfaction of the Canadian people than his 
Grace. From the moment he first placed his foot 
in Canada, down to the present time, his Grace 
had, never lost an opportunity of advancing the 
interests of Canada. As an illustration of the 
wonderful change which had taken place in that 
country, he might mention that in 1880, as 
Mird^r of Bailways and Canals, he was pressing • 


the construction of a line of railway from the 
Atlantic to the Pacific. Mr. Blake, one of the 
ablest and most distinguished men that tho Liberal 
Party ever had at its head, and who then ooeupiod 
the position of Leader of the Opposition, moved a 
resolution to prevent the railway from proceeding 
any further than the eastern side of the Eocky 
Mountains; and he might also mention that so 
distinguished a man as Sir Wilfrid Laurier voted 
for that resolution. On a subsequent occasion, in 
1884, when the Canadian Pacific Eailway Company 
were obstructed in obtaining means, either in this 
country or in the United States, for the development 
of their line, he was called upon to go to Canada to 
deal with the subject, and when he proposed that 
Canada should go the rescue, by a loan of thirty 
million dollars, Mr. Blake remarked: “ Do not call 
it a loan; you know we shall never see a dollar of 
that money hack.” Nevertheless, the money was 
repaid within four years with interest, and he had 
lived to see the 100-dollar stock of that railway 
appreciate to 240. That was an illustration of the 
enormous progress Canada bad made. As one of the 
men who had been engaged in laying the founda¬ 
tions deep and strong of the federation of Canada, 
which united the separate and scattered provinces 
under one, thereby preventing them falling like 
ripe plums into the adjoining Republic, he might 
say that one of the great objects which his 
colleagues and himself had in view was to hand 
down to their children’s children, for all time, the 
great blessing of British institutions. Ho had no 
hesitation in saying that great as were their ex¬ 
pectations at that time, they had been enormously 
surpassed by what had occurred. On tho occasion 
when he had been called upon to open tho 
Mechanics’ Institute, in St, John’s, New Bruns¬ 
wick, fifty-one years ago, he ex^n'essed the hope 
that he might live to see British North America 
united from sea to sea under one government, and 
presided over by a Prince of the blood. If he was 
spared a few months more, he would see that hope 
realised by the Government of Canada being 
handed over to H.E.H. the Duke of Connaught. 
Canada would expect a great deal from that dis¬ 
tinguished gentleman, because she had enjoyed 
the inestimable pleasure, not only of being presided 
over by his Grace tho Duke of Argyll, but by the 
Princess Louise, who won all hearts and led every 
Canadian to look forward with the greatest prido 
and pleasure to the continuance of Canada under 
the Government of the British Fjmpiro. 

Lord Brassey, as an ardent well-wisher .to 
Canada, said he had the greatest pleasure in moving 
a vote of thanks to Mr.Williains Taylor for his paper. 
It had been delightful to follow the glowing descrip¬ 
tions given by Mr. Williams Taylor and to fill up 
the picture with the intimate knowledge of an eye¬ 
witness. Canada was a country of magnificent 
resources, and it was fortunate for her that her 
banking system had boen^conducted undor tho rules, 
and in the sympathetic spirit, which had boon 
described. The Bank of Montreal had boon 
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singularly fortunate in including among those 
who had the custody of its interests Mr. Williams 
Taylor. 

The Hon. J. L. Griffiths (Consul-General of 
the United States), in seconding the vote of 
thanks, said the only cheerful thing he had dis¬ 
covered in the banking laws of Canada was the 
fact that hankers could loan without security. 
Notwithstanding all that had been said about 
the diSerences in the banking laws of the United 
States and Canada, it was reassuring to hear from 
Mr. Williams Taylor that there were two or three 
Canadian bank managers who were in solitary 
confinement at the present moment studying the 
provisions of the Canadian bank laws, which they, 
through oversight, had violated. It had been his 
pleasure some years ago to meet Mr. Williams 
Taylor. He then discovered that Mr. Williams 
Taylor was a typical banker. He had that air 
of aloofness which he (the speaker) had always 
found in approaching a banker. When he 
persuaded Mr. Williams Taylor that he did 
not want a loan on questionable security, he 
found him to be one of the most congenial of men. 
Mr. Williams Taylor’s description of the progress 
of Canada had sounded more like a fairy tale than 
a record of actual happenings. He (the speaker) 
felt that the prosperity of Canada was due, not so 
much to the men who had come after, as to the 
early pioneers, the men who had endured sacrifices, 
and many of whom had experienced martyrdom to 
make Canada what it is to-day. He had been very 
much touched by the general expression of opinion 
that there was not the slightest possibility of the 
annexation of Canada by the United States. Such 
a thought had never been entertained in America, 
and as he had listened to what had been accom¬ 
plished in Canada, he began to feel a slight 
apprehension that there might be sinister possi¬ 
bilities, deeply concealed in the minds of some 
Canadian statesmen, to annex his country, and 
he wished to enter his protest against any such 
project I He felt it was a great joy that the 
relations between the United States and Great 
Britain are as satisfactory as they are. 

The vote of thanks was then put and carried. 

Mr. Williams Taylor in reply, said he thanked 
the speakers for their very kind and complimentary 
remarks, quite as much as if they had been fully 
deserved. The presence of the Dukiei of Argyll 
further proved, if any proof were needed, his 
Grace’s sustained interest in Canada, which had 
been such an intense gratification to the people of 
the Dominion. Many years had passed since his 
Grace had reigned at Rideau Hall, but time 
merely accentuated the afiectxon and regard 
which he and Her Royal Highness the Princess 
Louise had won from Canadians under the Chair¬ 
man’s ever memorable and gracious administration. 
He. also wished particularly to thank that great 
banking authority, Sir Felix Schuster, for the 


very kindly criticisms he had made, his fellow- 
province man, Sir Charles Tupper, and his friend, 
Mr. Griffiths, from the country beyond the Line, 
the virility and power of which had always filled 
him with profound awe. 


TWENTY-SECOND ORDINARY 
MEETING. 

Wednesday, May 21th, 1911 ; Sir Aston 
Webb, C.V.O., O.B., R.A., F.R.I.B.A., Vice- 
President of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Lambert, Thomas Stoddaut, J.P., 7, Arlington- 
street, Wellington, New Zealand. 

MacAllister, Edward B., Rockland, Maine, U.S.A. 

Pan Wi Yan, 39, Heeren-street, Malacca, Straits 
Settlements. 

The following candidates were balloted for 
and duly elected members of the Society:— 

06t4, Thomas, International Waterways Commis¬ 
sion (Canadian Section), Ottawa, Canada. 

Fonrie, Petrus Jacobus, Jausenville, Cape Colony, 
Union of South Africa. 

Mott, Howard Schenck, 100, Broadway, New Y^ork 
City, U.S.A. 

Piesse, Mrs. Adelaide E., Mountain Ash, Addlestone, 
Surrey. 

The paper read was— 

AMERICAN ARCHITECTURE. 

By Fbank M. Andrews. 

The art of architecture in any country finds 
a twofold source from’the architectural tradi¬ 
tion and the moral and intellectual character, 
political organisation, and mode of life of its 
people. To trace intelligently its development 
and artistic worth, these broad conrlitions must 
be accc>unted for. 

Unlike the sister arts of painting, music, and 
sculpture, it cannot be detached from the 
masses, for it is not a creature of the museums 
or of the private collector, nor of the exclusive 
patronage of the favoured intellectual few, 
isolated as a thing apart, to be sought out and 
found in order to be felt and understood. 

Contrary to tliese, it is the serviceable and 
intimate art of man, insistently a part of his 
familiar daily routine, a creature of his needs 
and circumstances, arousing in even the most 
heedless a consciousness of its existence and its 
power of expression either of beauty or of ugli¬ 
ness, For this reason, architecture artlessly 
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becomes an inevitable exponent of the charac¬ 
teristics of the people it serves, and the unerring 
index of their time and epoch. 

The wisdom of the Greek philosopher was the 
intellectual flower of the human race, belonging 
to all mankind, but the architecture of Greece 
expressed the genius of the Greek alone, indi¬ 
cating the antecedents, environment, and soil 
which nourished' and made possible the Greek 
philosopher. The Gothic cathedral, the feudal 
castle, the walled town, the monastery, and the 
vanished hovel of the common people told 
the story of mediaeval times, of the great 
religious movement and the feudal system of the 
"Dark Ages, with its cloistered learning, its strong 
arm of military and exclusive political might, 
and the subserviency of the masses. Again, 
the readjustment of these conditions, the 
resulting dissemination of learning, and the 
establishment of political and religious freedom, 
are faithfully reflected by the architectural de¬ 
velopment that kept pace with it throughout 
Europe. 

In this brief allusion to a period momentous 
in its importance to the development and up¬ 
lifting of the human race, I am touching upon 
matters entirely familiar to yourselves, yet 
which I wish to emphasise , in order that you 
may appreciate tliat a discussion of American 
architecture must necessarily be approached 
with a similar regard for its political and civic 
development. 

What I have to present to you deals with, 
perhaps, one hundred years of antecedent 
history, and does not exceed four decades 
of. a subsequent movement that possesses any 
degree of architectural signiflcance to others 
than ourselves. Yet as unerringly as in Europe 
we have recorded, in the terms of our art, the 
forward movement of our people. 

Our land, colonised from England, Spain, 
France, and Holland, drawing to itself a 
population from most of the peoples of the 
globe—a land stretching from ocean to ocean, 
having climatic conditions ranging from those of 
Norway to those of Northern Africa—with its 
mineral, agricultural, and other natural resources 
sketched in with a broad and lavish hand, was 
in its inception and early history notable for its 
isolation. This isolation was not only geogra¬ 
phical, but is reflected in a political system that 
is intensely and, jealously individualistic, the 
keystone of its fabric being personal freedom and 
independence. As a new star in the firmament 
of government, it was peculiarly jealous of its 
aym,' brbit, and largely justified its being by its 


very indifference to all European influouoc, 
fearing that therein lay discord and entangle¬ 
ments dangerous to the common welfare. 
Clearly the fundamental concept of this new 
government was the abandonment of the estab¬ 
lished European order of things, with its habits, 
customs, traditions, and conclusions, in so far as 
human determination could effect it. Pomp and 
display, class distinction and the exaltation by 
rank or otherwise of an individual or group, 
which in Europe played so important a role in 
the development of its civilisation, were not to 
find place in this new scheme of things, and, 
as a natural corollary to it, almost tho entire 
vocabulary of architectural thought was auto¬ 
matically abandoned. 

Therefore we ifind in early times but a trace 
of the interesting and inherent architectural 
beginnings such as were characteristic of Egypt, 
'Greece, Borne, and the various European nations, 
nor do we find a place for a receptive disposition 
towards those architectural types which at that 
time prevailed throughout Europe, as its ex¬ 
pression of the power and importance of govern¬ 
ment or of a class. 

A timid concession to traditions, which could 
not he altogether denied, we find reasonably 
applied to the first structure of the national 
capital and in the executive mansion at, Washing¬ 
ton. These structures owed their existence and 
excellence to the interest of Washin gt on, Jefferson 
and Hamilton, the locating of the capital itself 
giving to our most important architectural eflbrt 
of the time a personal significance, corre¬ 
sponding to their influence in the affairs 
of our Government. Throughout the Colonial 
period we find in New England and in Virginia, 
with its sister States, a faithful adherence to 
the manners and customs of the Mother Country, 
its architecture consequently that of the coinci¬ 
dent Georgian period of England, and the word 
for it in our architectural vernacular, ‘ ‘ Colonial, ’ ’ 
With us an architecture of brick and wood, 
severe, simple, and with a certain refined state¬ 
liness, owing its existence as a precedent to 
the influence of our then leaders of thouglit and 
action, and merely reflecting their point of view, 
it ultimately became only a mode or habit 
of construction without architectural force or 
vitality. Its earliest and best examples, pre¬ 
served by a fortuitous circumstance throughout 
a century of neglect and indifference, became in 
the end a helpful educational influence pointing 
towards the true path of artistic excellonco; 
a cudgel with which to belabour a heedless 
utilitarian public but too prone to m martistio 
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display of its swiftly-acquired wealth, and to 
awaken its artistic conscience. 

Again we rediscovered the rare beauty, quiet 
strength, and world of suggestion in the old 
Spanish missions of southern California and 
the south-west. Glowing with artistic spirit, 
in their extreme isolation from the then civilised 
world, they seem a miracle of accomplishment. 
They are the product of minds who loved art, 
and remembered it as of the land of their birth; 
but, forced by environment and conditions to 
a fortunate simplicity, they preserved and 
created for the admiration of our future genera¬ 
tions the essence of all that is good in the 
architecture ' of Spain. To-day this work is 
a powerful source of inspiration to the prosperous 
people of all that region of the United States 
where these good old mission fathers did their 
work of civilisation, leaving behind them 
evidence of their love of the beautiful. These 
then were the slender links that united us with 
the ancient architectural forms, and while they 
were not inherent nor endowed with a spon¬ 
taneous expression of ourselves, nor an indica¬ 
tion of our future development, they for the 
moment served as a borrowed garment, fortu¬ 
nately a good one. 

The story of our departure from these 
standards, and the subsequent period of artistic 
squalor and ignorance, which I may refer to 
as our architectural Dark Ages, was one, how¬ 
ever, not of wilful ignorance nor purposeful 
neglect, but of a condition. 

It is the story of these people isolated by a 
great ocean, and by the greater intellectual 
ocean of abandonment of Em’ 0 |)ean traditions 
and ties; , with the great task of solving an 
experiment in Government on a huge scale; 
with a vast wilderness to subdue and render 
serviceable to man; with the problem of assimi¬ 
lation of an influx of foreign population pos¬ 
sessed of alien thoughts and customs; of a 
country that, as a whole, may be likened to the 
pioneer settler whose log-cabin is reared quickly 
out of the immediate material at hand for con¬ 
venience and shelter only, so that he may the 
sooner set about the task of clearing his land 
and gaining his livelihood. Should accumulated 
wealth later bestow upon him or succeeding 
generations its independence of labour, and the 
opportunity to cultivate the mind, he may then 
observe the stored wisdom of history, and bow 
to its influence and tradition. 

Therefore in our country, in this condition 
to which I have likened it, we find the Colonial 
type of domestic architecture principally 


interpreted, not by architects nor under an 
artistic impulse, but by the builders of the 
period whose personal vagaries and idio- 
syncracies more and more overwhelm the 
meagre examples of this authoritative style. 
Throughout the country, and for the greater 
part of the nineteenth century, these conditions 
prevailed, for we carmot take as essentially 
typical the attenuated architectural movement, 
if it may be so described, that was discernible 
in a few of our more important sea-board cities. 
Broadly speaking, the entire scheme of things 
involved no application of artistic code or 
principle, but was merely the product of the 
builder-craftsman. In the older portions of the 
country we find the more important structures 
reared of brick and stone with a generally pre¬ 
valent application of our own peculiar system 
of wood-construction to domestic requirements. 
Throughout the middle west, in Ohio, Michigan, 
Indiana, Illinois, Wisconsin, and all that region 
w'est of the Mississippi Eiver, the saw-mill was 
king and the carpenter-builder its faithful apostle 
and exemplar. The strictly utilitarian held sway, 
and the rapidly-increasing population of this 
region had neither the time nor inclination to 
consider such matters as art nor the refine¬ 
ments of a wealthy and settled community, and 
thus there became impressed an habitual habit 
of thought, which stood for years as an obstacle 
to artistic growth and development. Build¬ 
ings were an object of pride, and aroused 
interest and appreciation only because they 
expressed in size, in materials employed, and in 
numbers, the growth of a community or the 
prosperity of the individual. These structures, 
with here and there a reminiscent architectural, 
detail, usually crude and illiterate, were devoid 
of architectural sense or meaning, as were the 
people themselves of a proper understanding of 
the codified systems of artistic thought. 

In this connection it does not api^ear to me 
that it is logical or permissible to trace the 
course of that spark of architectural knowledge 
which moved onward from the early Colonial 
days, revealing itself from time to time in 
isolated instances throughout this period, and 
claim that its description is the story of 
American architecture. 

Personally, I prefer to deal with that which 
in its broader sense arises from the people, as 
with the seed that is sown with Nature's forces 
working invisibly and within, until, under 
favouring conditions, its growth and full flower 
appear. Despite their apparent indifference to 
artistic feeling and their devotion, to material 
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development, these people held within them 
the seed of art, and during this period its 
germination and hidden growth was sure, 
aNvaiting! hut the bursting of a materialistic, 
envelope to blossom into a keen love for, 
and appraisal of, the value of beauty and 
art to inankind. Manifestly this must be 
true of them since there were no kings, 
nobles nor courts to patronise the arts, 
no leaders of thought who could arbitrarily 
establish an artistic movement. The accom¬ 
plishment of this could only be through the 
gradual dissemination of knowledge of, and love 
for, the beautiful throughout a people concen¬ 
trated on practical problems, until they, in a 
unity of thought and action, should respond to 
the resulting impulse, thereby making possible 
an architectural epoch in their history. 

It must be borne in mind that we are dealing 
with the development of architecture within a 
democracy, describing a movement probably 
without a parallel in the history of the art. 
Repjubliean Venice in its day of commercial 
supremacy had her traditions of Rome and 
Greece, an old order of things to build upon, 
and an unavoidably inherited environment not 
of its own creation; of an artistic bequest 
authoritative in its derivation, and certain of 
itself. 

We are dealing with a nation in w^hich no 
individual could so dominate as to become a 
mainspring of artistic action, a nation so wedded 
to the formula of democratic simplicity that he 
who would lead must become its consistent 
votary, a nation that expressed this habitual 
attitude architecturally by its wholesale neglect 
of the artistic excellence of its public buildings 
' of this period. 

Passing over the time of the Civil War, the 
reconstruction days and the panic of 1873, we 
find architecture at its lowest ebb concurrently 
with the renewal of the energetic development 
of'railroads and of other fundamental industries, 
a consequent rapid increase in accumulated 
wealth, and of the power of the individual as 
well as of communities to assert their im¬ 
portance by a material display. The individual 
respected no architectural authority, save that 
of his own taste, under the guiding influence of 
the carpenter-builder. The architect was a 
negligible quantity, ,a. mere speck in the back¬ 
ground ; and, in fact, the name had small signi¬ 
ficance except only when applied to the builder. 
An architect was a dubious being at best, 

' who insistently expounded impi’actioable and 
useless theories about art and other effete 


things of European origin that were quite 
inimical to the interests of the local dealers, 
building trades, and their political henchmen. 
These were the controlling influences, and this 
was the day of diluted Eastlake and whimsical 
variations of Victorian Gothic, of jig-saw 
ornament, and of cast-iron tortured into night¬ 
mare semblances that to this day can scarcely 
be traced to their remote ancestry even by an 
expert. Under this authority, and with this 
vernacular, the residential architecture of the 
time was created, and cities and states so 
announced their power and importance in their 
institutions of learning, their capitols, court¬ 
houses and other public structures. 

Thus we have before us the spectacle of 
democracy, with its growing newly-acquired 
wealth and leisure, embarking 'without rudder 
or compass to range aimlessly the broad un¬ 
familiar stream of traditional art. Many 
souvenirs of this extraordinary excursion still 
remain with us, but, fortunately, the greater 
portion of the work of that day has vanished to 
make way for better things. The climax of this 
era occurred in the Exhibition buildings in 1876 
in Philadelphia, and the greater part of the 
succeeding decade was required to mark its fall. 

As a youth, the writer witnessed the fullness 
and the decline of this period, the begmning of 
the reform movement, the rising appreciation 
of proper standards, the sure but slow education 
of popular interest and taste, until .to-day it may 
be justly claimed that the fundamental elements 
of our peculiar American type of architectural 
expression are discernible. Its precise formu¬ 
lation may not yet be possible, but it 
is a vital and growing thing, plastic, 
perhaps restless and unsettled, yet reflecting 
our rapidly-crystallising characteristics as a 
people. As an art, it has unquestionably 
found itself, and its underlying purposes 
and tendencies are capable of analysis and 
discussion. In method it is bound to no exact 
tradition nor architectural style, but does 
acknowledge the underlying principles and 
authoritative precedents that energise them all. 
For the present it is transitional in character, 
and, as to detail, is essentially an architecture of 
adaptation, wedded, as I have said, to no par¬ 
ticular style, but seizing for the purpose at hand 
any suitable architectural form that ax^plies to 
our situation and environment, and controlled 
by a trained art intelligence* 

The thin skirmish-line of architeots—whioh 
stretched across this artistic wilderness from 
the century of Bulflnoh, Hogan, L’Enfant, and 
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others, to the century of Hunt, Root, Richard¬ 
son, and their contemporaries, men who bravely 
maintained their loyalty to artistic purity, and 
devoted pursuit of art under all discouragement— 
has now broadened into an army of architects 
and artists, the product of schools of art and 
architecture both at home and abroad. These 
men are insxnred by exceptional opportunity 
and an appreciative x)ublic. In their numbers, 
and the power of their collective influence upon 
the civilisation and development of their 
country, they exceed that of any similar grouj) 
of men of a single generation to be found in any 
recorded period of the world’s art develo]pment. 

Here, then, 'we have the interesting example 
of an art movement rather typically American, 
wherein the love of the beautiful and the desire 
for its intelligent expression is not due to the 
stimulus of the patron towards the artist, but 
on the contrary has flowed from the artist to 
the patron, or rather, from an entire group of 
artists to an awakening public. Democracy 
having solved its fundamental problems, now 
encourages intellectual and artistic growth with 
a lavish patronage, that in its aggregate volume 
and result will some day be viewed with deep 
interest by the world at large. Even from the 
standpoint of historical analogy, the forces ate 
at work and the material exists out of which 
to fashion this result. 

The entire material equixment of this country 
which served its x)urx)ose throughout a X)eriod of 
transition and development must be, and is being 
recreated in permanent and enduring form, 
thereby affording an extraordinaiy volume of 
architectural opportunity. A X)ractical people, 
accustomed to quickly grasping and solving 
broad problems by concerted action, they have 
realised that beauty and art are vitally hn- 
porfcant things, and that to be acquired as a 
national asset their guidance and direction must 
be assigned to that group of men whose training 
and experience entitle them to it, and whose 
active propaganda are but reflected by this 
conclusion. 

The educational influence now at work within 
us is as wide as the nation itself, proceeding 
primarily from the group of men referred to, 
also from schools of art, which are to be found 
in every important city in the laud, from the 
regularly-established schools of architecture in 
our various colleges and universities, from the 
active and alert efforts of ]the lay press, and the 
intelligent and interesting art* criticism and 
discussion of . the popular magazines and the 
technical journals of the profession. 


In this scheme of education Europ)e may be 
regarded as one great laboratory, in which the 
practical application of the theories and influence 
of this educational movement are tested and 
apxflied. The thousands of Americans who, 
year by year, cross the Atlantic and travel 
about Europe have, regardless of their imme¬ 
diate motive, both consciously and unconsciously, 
absorbed the spirit, the grandeur and nobility 
of its artistic achievements, and have at last 
perceived that, besides the material wealth of a 
country, there must be a spiritual and intel¬ 
lectual wealth which art alone can express, and 
without which no nation can be truly great 
nor the full fruition of a people’s destiny be 
accomplished. 

I believe that these influences have resulted 
in a public sense of discrimination and a 
sound professional analysis of the art and artistic 
influence of Europe, and from this I reason 
that there will ultimately appear in America 
a characteristic American style that will be 
grounded ux)on the varieties of architecture, 
sincerely expressing the organism, use and 
}purposes of omr structures, yet not insisting 
upon the forced and unnatural adaptation of 
motifs and detail in arohceological reproduction 
of other styles not siiited to ourselves. The 
day has passed in my country when the ideas 
and so-called originality of the individual are to 
be tolerated as a worthy substitute for the 
time-honoured forms and concrete conclusions 
which represent the cumulative authority of 
the many minds of the past striving for truth 
and beauty of expression. 

That our growth and development will be to 
a large degree homogeneous, is to be expected, 
because of the ease of intercommunication and 
consequent habit of travel between our various 
states and cities. While interesting variants 
may appear, due to the Colonial influence of 
which I have spoken, there will be none of 
those phenomena that have in the past arisen 
from restricted intercommunication, isolation 
of cities, division of languages and customs 
which so strongly individualised and restricted 
the art and thought of European groups, and 
which so comprehensively affected the formation 
of its various styles of architecture. Speaking 
one language, and existing under one govern* 
ment, with facile and established habit of 
intercommunication, we are not subject to, 
in any given locality, the possible provincial 
outlook nor the requirements of local materials 
or customs peculiar to that locality, as is the 
case in Europe, 
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Undoubtedly the greatest, if not the prima^*y, 
stimulus of the present artistic development 
of the United States is to be found in the 
Columbian Exposition of 1893 in Chicago. It 
was here that the profession for the first time 
found itself in possession of a theme monumental 
in its scope and dignity, and of that peculiar 
quality and complexity which put it beyond 
the capacity of the la;^mian or of the builder to 
control; resulting, therefore, in its assignment 
to a profession now become powerful enough to 
assert its right to assume direction within its 
own domain. The initial moment in our art 
history that requked the united action of a 
group of properly-trained men, it was the first 
time when they had to deal with a problem in 
which architecture was the dominant note; 
recognised as the visible and vitally-important 
expression of the dignity and scope of the 
enterprise. The interest of a great public 
was to be aroused, and a situation of charm 
and beauty was to be created as a functional 
part of the display itself, and for this pur¬ 
pose the business men in charge perceived 
that good architecture was indeed a practical 
necessity. For the first time the ability 
of architects accustomed only to separate 
individual efibrt was to be gathered together, 
synchronised and welded into unified action, 
wherein the individual tendency must be sub¬ 
ordinated to the requirements of all while 
(Jealing with a grandiose plan, the grouping 
of buildings in harmony of mass and outline 
conforming to a central governing ideal. 

For the first time on American soil there was 
to be produced in orderly triumph the majestic 
splendour of ancient Rome, of Italy, of the 
dreams of France, and these architects, recruited 
from the field of conventional daily routine, 
thus found in their grasp the opportunity to 
display to a great people the possibilities and 
meaning of the art of architecture. 

To-day it is a thing of the past, ephemeral in 
its material existence, but everlasting in its 
message and impression upon the nation. With 
difficulty can you, to whom the traditions of 
your own land and the storied riches of Europe 
are familiar things, realise the revelation con¬ 
tained in this work of art, and its stimulus to 
our people. 

Its direct influence is manifest in every im¬ 
portant city of our land, by local agitation for 
civic beauty, by established and projected con¬ 
trol, and direction of the art expression of 
.. individual enterprises by the popular demand 
; :., forthe beautifying of streets, the monnmental 


groupings of public buildings, and the con¬ 
stantly moreasing intelligence of popular archi¬ 
tectural criticism. 

A hitherto unknown language to the masses, 
this enterprise aroused in them a spirit of 
inquiry and appreciation, that with one great 
sweep of thought elevated the profession of the 
artist and architect into a plane of equality with 
all of the utilitarian pursuits of a practical 
money-getting age. With a public thus in¬ 
structed, characteristically eager to inform itself 
of new thoughts and ideas, we find a typical 
response thereto through the columns of the 
daily press, the advertising of the Fair itself, 
and the pages of our popular magazines. 

Alert in their department of public activity, 
they were keenly alive to this demand for know¬ 
ledge, and, in turning over the files of the popular 
prints of the day, one may be surprised at the 
volume and importance accorded to this subject. 
For the first time the profession found itself a 
firmly-established part of -the general scheme of 
things, a factor of public interest, upon which 
rested the responsibility of interpreting the 
intellectual and material growth of a community 
while subjected to intelligent scrutiny and 
analysis of its work, and in a position to deal 
successfully with the influence of ignorant 
Philistinism. 

These people of iiractical and materialistic 
habit of thought responded promptly to tho 
realisation that here indeed was a now field of 
development, that paid big dividends in its efifect 
upon the physical and moral welfare of both 
the present and future generations. 

Search as you may the current files of thirty 
years ago of the press of any community in our 
land, and no reference will be found therein to 
architecture or any other art as being of public 
import or interest. To-day our important 
metropolitan newspapers maintain a regularly- 
established department devoted to illustration 
■mid comment upon the current arohitootural 
products of their vicinity, and the newspapers of 
the smaller cities display a keen interest in their 
local art movements. 

To me this is a fact of deep significance, 
knowing as I do the power of the public press 
in our land, which not only leads and formulates, 
but likewise reflects public opinion. From this 
awakened artistic consciousness, no longer 
concerned with art as an abstract question but 
as a matter of practical importance, there arises 
a stimulus which imposes upon each architect, 
when dealing with an important project, a 
responsibility so seriously involving his own 
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personal prestige as to remove him from the 
field of irresponsible effort. ' Our building 
regulations and various movements towards the 
establishment of art commissions as a part of 
the organisation of city, state and national 
government, are effective in their way and 
undoubtedly important, but the final authority 
rests with an enlightened public opinion which 
is the product of the influences to which I have 
alluded. 

While according to these influences their 
general force and direction, I cannot altogether 
subscribe to the characteristic attitude of the 
writers of books and essays about art as they 
apply it to architectural discussion. 

We who have to deal with the everyday con¬ 
ditions of our art, and live with it constantly, 
know that our feet are mired in the clay of 
-practical, materialistic, and unlovely things, 
which cannot be tossed aside like the painter’s 
canvas, nor the sculptor’s sketch, if we find our 
artistic progress impeded. 

Our ability to apply our art, knowledge, and 
skill to these things should be, in a large 
measure, taken as a matter of course, and—lilm 
the ability to play the piano which a composer 
must obviously possess—a means to an end, in 
our case too often overwhelmingly utilitarian. 

Those who review our work for literary 
purposes generally fail to penetrate this realm 
of professional routine and practical impedi¬ 
menta, and we find them wandering about in 
the abstract discussions of the studios, arriving 
nowhere, and quite as apt to be of harmful 
influence as otherwise. 

It is my purpose, therefore, to discuss our 
contemporaneous work from this perhaps un¬ 
imaginative and realistic standpoint, as being 
essential to a correct conception of an important 
factor in the moulding and the formation of 
a typical American architecture, and without 
which . it dannot be truly appreciated nor 
understood. 

I love to soar to the heights with an 
imaginative writer when addressing himself 
to omr stubbornly practical art, for it does us 
both good, but unless he belongs to the Brother¬ 
hood, and, like myself, has to get back to earth 
again, the return trip becomes rather lone¬ 
some, particularly when I find myself humbly 
surveying a lot of actualities that have not 
been with me on the voyage. I believe 
that these actualities, that are our common fate 
and with us every day, are unitedly a com¬ 
ponent force reacting upon our artistic desire 
and instinct, which will finally produce a 


resultant force that may become differentiated 
as an American style. Of these two forces the 
artistic theory has been pretty thoroughly ex¬ 
ploited, but I believe that the workings of the 
force, which I term “ actualities,” should be 
accorded equally prominent attention. As to 
the resultant force, have we now. in America, 
that formulated habitual expression of feeling 
and characteristic assemblage of detailed forms 
—a vernacular if you please—or an evolved 
system of massing, grouping of parts, or of 
proportion having a sufficient individualism 
of our own, to be designated as an American 
style? Obviously, this resultant does not 
yet exist, and indeed may be a creature of very 
slow growth, but it certainly is in the making. 

In the buildings erected during the past 
twenty-five years, we have run the gamut of 
practically all known architectural thought— 
have experimented with about everything this 
side of the Indian wigwam. This has been 
done, not because of any lack of inventiveness 
on our part, nor of imagination, nor again does 
it suggest any feeling of satisfaction with such 
a state of affairs. We realise that we are 
dealing with something much more important 
than passing fads in millinery, automobiles, or 
dress, and that eventually this indiscriminate 
borrowing of other people’s architectural gar¬ 
ments must be succeeded by a costume more 
fittingly om* own. 

Considering, however, the prevailing circum¬ 
stances surrounding our profession throughout 
this period, it becomes immediately apparent 
that my previous observation is reasonable 
concerning the causative action of our practical 
“ actualities.” 

The incredibly rapid growth of our cities, 
increase of population, the demand for a new 
equipment of buildings of every variety of 
use and purpose, the razing of existing buildings, 
products perhaps of a previous decade, but 
become obsolete and in the way of imperative 
necessities, constituted a movement of such 
overwhelming volume, to be accomplished in 
such a short space of time, as to crowd upon 
the shoulders of one generation of architects— 
who virtually at ,the same time were recreating 
themselves—a variety and volume of new 
problems, complicated in their every practical 
aspect, and presenting an entir'ely new artistic 
field of attack, that perhaps would not have 
been an easy task for three generations of men 
well intrenched amidst familiar traditions. 

Again, the entire absence of suitable precedent 
or style, , and the presence of a prevailing and 



736 


JOURNAL or THE ROYAL SOCIETY OE ARTS. 


Maif 2(1, 1011. 


entirely new form of construction having no 
European prototype, obviously presented a free 
range for the exercise of individual fancj^ re¬ 
sulting ofttimes in incongruity and an in¬ 
harmonious eccentricity and lack of restraint. 
Owing to the ever-increasing height and the 
form of our buildings—a subject of great im¬ 
portance to which I shall give special attention 
—new problems in the scale' and application of 
detail were presented, which resulted in many 
architectural catastrophes, but are now better 
understood. 

Owing to all of these conditions the successful 
architect found himself burdened with an ex¬ 
traordinary and varied assortment of buildings 
difficult to deal with at one and the same time, 
with the demon of American rush-methods 
relentlessly pursuing him—regarded by all of 
our highly-organised and efficient building 
trades as a sort of human rubber-stamp that 
W'orked automatically — what else could he 
do but throw up his hands in despair, with 
one backward look of envj^ towards the old 
monks who constructed a few feet of cathedral 
in a generation, turn archeologisb, and plaster 
his steel skeleton with a tidy arrangement of 
architectural dope, calculated to soothe the 
owner, the public and the contractor, making 
everybody perfectly happy, but the poor archi¬ 
tect left alone with his sadly disfigured ideals ? 

It is my personal belief that this has had 
much to do with the exploitation of certain 
historical styles by several of our notable 
architects; to the extent that their names 
have become synonymous with those styles, 
as, for example, Richardson with the French 
Romanesque. 

It is an undertaking that requires no small 
amount of executive ability, and a highly- 
organised office successfully to manage this 
condition, and whatever tends to standardise 
and unify its efficiency must perforce be found 
and used. 

Richardson, with his masterly knowledge of 
. the style, was quite justified in his adherence 
to the Romanesque. It was not too violent a 
, departure from the prevailing mode, was easily 
managed by the building trades, and suitable 
to the then existing range of available building 
material. How clearly he perceived this is 
proved not only by his own work and by that 
of his immediate successors, who were trained 
under him, but also by the complete collapse 
of the movement he established when it fell 
, into the hands of , the horde of imitators who 
neither saw nor appreciated the importance of 
li^ 


this fact, and who, in attempting novelties of 
treatment without proper means at hand, 
helped it to an early death. 

Our next important architectural revelation 
fared more fortunately by proving itself much 
more adaptable to our wants, and, dealing with 
an almost infinite variety of refined flexible 
forms easily applied, became the reigning fashion 
for an extended period, and is to-day reasserting 
itself in a salutary and refreshing way. 

This revelation came through the work of 
White and of MacKim, who did not at first 
display a full mastery of the style, but tem¬ 
porised with a curiously interesting architecture 
of brick and reserved application of Italian 
detail. They soon became the leading exponents 
of the Italian Renaissance, and since their out¬ 
put of residential, commercial, and other classes 
of work, was enormous, its educational in¬ 
fluence with us must be counted of prime 
importance, and by their own good taste, fine 
sense of proportion, and full appreciation of the 
refinements of the style, they elevated our 
standards to a plane that will not be abandoned. 
In their extensive use of the Georgian period 
they reminded us of our own best tradition, 
showed us the value of simplicity, control of 
expression, and respect for architectural law 
and order. Ofiioo expediency is to me apparent 
in muoli of their work, particularly in their 
bold confiscation of entire architectural com¬ 
positions, as for example, in the Tower of 
Madison Square Garden. 

With us the first important exponent of the 
modern French school of thought and design 
was Richard Hunt, and his work was of such 
volume, his clientele so important, as to place 
as one of the factors that shaped our ten¬ 
dencies. His earlier work adhered closely to 
the contemporaneous French Renaissance, but 
later his frequent and facile application of the 
style of Francis I. to noteworthy structures pro¬ 
duced a widespread interest in the style. His 
high xfiaoe is accorded him, not only because of 
the importance and quality of his work, but 
also for his sturdy maintenance of the Best 
traditions of the French school, which now 
have become so important to us. 

These men were great artists whose inspiration, 
given to the young men of their day, now 
become the active! men of this day, and to the 
whole trend of architectural thought in the 
official, governmental and private life of our 
country, cannot be overestimated. 

It is important that I refer to the aims, 
influence, and results of the system of 
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arcliitectural education prevailing in our colleges 
at home and of the foreign schools, notably that 
of the Beaux Arts of France. Our courses are 
largely influenced by the Beaux Arts system of 
instruction, and the theory of architectural 
training as formulated by it. Better than any 
other, it seems to us to concern itself with the 
broad princi^iles of architecture,of the laws of com¬ 
position, mass and proportion, the proper use of 
ornament, and emphasises the comprehensive 
grasp of problems of a nature comparable to our 
own. Furthermore, it has evolved a technical 
method of expressing these things so intelligibly 
that it is peculiarly suitable to the student, 
first grounding him in principles and then 
developing in him the power to individualise 
his interpretation of them. It is this insistency 
upon principles, and freedom from exploitation 
of any particular style or fad and the resulting 
flexibility, which popularises this school of 
training with us. The general result of this 
organised system of education is already 
apparent, and will, in our succeeding architec* 
tural generation, mark the greatest forward 
step in the right direction that we have yet 
known. Already the sobering influence of logical 
thought based upon this training in principles 
is visibly impressing itself upon our buildings, 
to their infinite betterment, and revealing 
a firmness of touch and a sure handling 
of design. There is forming a unanimity 
or trend of thought that is replacing the 
scattered individual assertiveness of style 
that was characteristic of former days, 
which presages a typical American mode that 
will continue and prevail as a foundation for 
consistent development. I believe that the 
English influence and traditions w^ill be always 
more in evidence in our expression of domestic 
architecture, because our habits of living are 
modelled upon the English customs, with par¬ 
ticular reference to country life. Our public 
buildings, and our disposition of the larger civic 
architectural problem, will undoubtedly exhibit 
more decidedly than ever the French influence 
and system. 

In the field of commercial buildings, we have 
presented to us our own peculiar characteristic 
American problem, and out of it we are 
developing our own positive contribution to 
architectural form. / 

Unlike the Gothic architecture, with its 
organic union of construction and design, it 
partakes of one characteristic Gothic quality, 
namely, the emphasis of the vertical and sub¬ 
ordination of the horizontal line in composi¬ 


tion. But again, it requires a superficial 
envelope, a simulacrum inclosing and concealing 
the real structural elements beneath, and in 
this respect becomes analogous to the arcuated 
construction of the Bomans with its outward 
application of Greek forms and orders. 

That we should have indulged in architec¬ 
tural flounderings and fantasies with such a 
problem as this to deal with is no.t to be 
wondered at when all things are taken into 
consideration. 

Oxir most unruly problem, the tall building, 
is, from my way of thinking, the result of the 
logical working of the law of supply and 
demand. It is neither fantastic, avoidable nor 
useless, nor will it yield to adverse legislation, 
because, public necessity formulates a public 
opinion that will not legislate. 

It is amusing to read in the publications of 
fifteen years ago the diatribes against it and 
prophecies of its early extinction which were 
provoked by the modest fifteen and twenty- 
storey structures of that time. The architect 
of the then tallest building in New York an¬ 
nounced in print his belief that the end of tall 
buildings was in sight. Structures of twenty- 
five, thirty, forty, and even more than fifty 
storeys have been the answer. It furnishes a 
typical example of practical necessity and mode 
of existence creating a movement which ends in 
something distinctively characteristic of a people, 
and in this instance steel-construction and the 
tall building is affecting us as did the round 
arch and vault of the Bomans. The business 
centres of such cities as New York and Chicago, 
as created to meet the conditions of 1860 to 
1870, were soon outgrown, and the necessity 
for larger and better buildings became apparent. 
The established business centres could not be, 
or at least were not, moved, property values 
and the existing inter-relations in those centres 
being of too great moment at the time. 

This generally prevalent condition produced 
different immediate results in different sections 
of the country, which long since have converged 
into an established common practice. 

In Chicago, we find that the direct causes 
that led to the first example of true skeleton 
construction were [a) the necessity for increased 
height; (5) which the character of the support¬ 
ing soil rendered impossible on account of the 
weight of the then prevailing type of massive 
masonry walls and interior columns, and which 
could not be overcome unless (c), a - system 
of construction be devised stronger and of 
less weight than other types, which was 
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accompHslied by the device designated by ns 
as the “ Skeleton Steel Construction.” 

Had this been the only merit possessed by 
this type, it might have remained a localism of 
Chicago, or at least it would not have become 
the highly organised, complex, and widely 
adopted construction that it is to-day, practi¬ 
cally amounting to our accepted type for com¬ 
mercial purposes. 

The system, as developed, is a simple one in 
principle, consisting of supporting columns of 
steel or cast-iron, braced in all directions and 
riveted or bolted to the horizontal girders and 
beams, which not only support the floor con¬ 
struction but, more important still, also carry, 
storey by storey, the outer walls of the struc- 
tui’e, which thus cease to have constructive 
value, becoming a thin screen of material that 
serves to enclose the building and to protect 
the steel fabric from exposure. 

The outer walls being but screens, the 
masonry supporting nothing, their piers were 
in consequence easily reducible to a minimum 
surface width and the area of glass could thus 
be largely increased, thereby giving a maximum 
lighting to the interior, a device rendered 
necessary by the generally increased height of 
our buildings fronting upon streets that could 
not be increased in width. The effect of this 
condition is manifest in the earlier treatment of 
the architectural design of these structures and 
has become typical of them in the work of the 
present day. 

The walls, being non-supporting, could be 
reduced to a minimum thickness, thus pro¬ 
viding an important addition to the interior area 
of each floor, and materially increasing the 
earning power of the building ,* an imperative 
necessity because of the rapid rise in ground 
value in central business districts. 

None of this development would have been 
possible, however, if it had not been for the 
American type of elevator, which was promptly 
developed in response to this new demand, and 
has kept pace with it ever since by evolving 
new principles of construction and operation 
necessary to cope with the constantly-increasing 
height of buildings and the enormous increase 
in service both as to speed and volume of 
traffic. 

These foregoing advantages, meeting our 
conditions and requirements, led to the general 
widespread adoption of this system, resulting 
in the development of remarkable contracting 
and building skill and organisation, of which 
I * ■ we have every right to be proud, and which has 


produced amazing results as to speed of con¬ 
struction, quality of work, and economy. With 
our high ground values and the necessarily 
great earning power of these structures, the 
saving of time in their erection became a matter 
of momentous importance, and this necessity led 
to the creation of the skill and organisation 
referred to. 

This type has come to stay because of 
its attributes of structural endurance, safety, 
economy in first cost and of upkeep, and its 
general suitability to our modern conditions. 

While it has belonged to the domain of the 
architect, becoming the accepted type for our 
huge hotels, apartment houses, and commercial 
structures, and under his dii-cction is fast 
becoming a thing of grace and beauty from a 
beginning of sprawling ugliness, nevertheless it 
must be said in all fairness that these struc¬ 
tures could not have been devised without the 
skill and genius of our mechanical and struc¬ 
tural engineering professions, the builders and 
the skilled mechanics, whose trades have become 
specialised and developed by this demand, 
all united in elective co-operation with the 
architect. 

The question is frequently propounded : “Are 
‘ these structures beautiful, or can they be made 
so, and thus enter the realm of artistic thought ? ’ ’ 
In my opinion the answer is emiriiatically, yes. 
It is no conchisive argument to decry them 
because in certain communities people live and 
pursue their vocations in such a manner as to 
make this type of building unnecessary, or 
because, since they have thereby been enabled 
to restrict the height of all building to a lower 
level, producing a uniformity of general eflect, 
they can then point to Paris as the grand 
example of this sort of thing, and claim her 
artistic virtue as their own. Beauty of this sort 
is the outgrowth of suitability to local con¬ 
ditions, plus th^ artistic thought that may be 
apparent in the means adopted, but it is, after 
all, only one kind of beauty. There is beyond 
question the beauty to be found in truthful 
pioturesqixeness, when it is a natural outgrowth 
of conditions inherent in the people, and it can 
be made quite as respectful of architectural law, 
and the result of individual effort being made 
with regard to the effect of ihe whole, while 
working in this freedom of spirit, as though it 
were hemmed in by ironclad restrictions as to 
height, etc., that are characteristic of certain 
communities. 

The development of the exterior treatment 
of the tall building, architecturally, has been 
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exceedingly interesting, and in tlie time and 
space afforded to me in this discussion cannot 
be described in detail. The stereoptieal views, 
and the comment thereon, which I have to 
present, will illustrate the subject in a more 
effective manner. 

Briefly stated, our fundamental principle in 
design seems to have become established by 
treating the tall structure as a column with its 
base, shaft and capital. In all of the best and 
most pleasing examples of the later work this 
element appears, and we find the lower storeys 
grouped in a single architectural composition 
supporting a long vertical and shaft-like series 
of storeys grouped into a simple treatment that 
carries the eye upward without interruption to 
the crowning feature of the entire design, which 
again is a series of storeys combined into the 
capital, as it were, of the mass. The pleasing 
variety of thought in the handling of this scheme 
of treatment is one of the best features, and 
generally speaking is now characterised by a 
sober refined self-control and a truly archi¬ 
tectural spirit. -In the classic feeling of the 
Italian Renaissance, the municipal building of 
New York is unquestionably one of the best 
solutions of the problem on these lines that we 
have, while in the West Street building and in 
the Woolworth building, both in New York, we 
have equally good examples of the application 
of Gothic feeling and detail. Considering its extra¬ 
ordinary height and unusual mass, the design 
of the Woolworth building is in my judgment an 
architectural achievement of the highest order. 
I have referred to these buildings not only 
because of their architectural merit, but also 
for the reason that they represent the two 
broad schools of design which seem most 
suitable to the problem presented by the tall 
building, and are, I believe, typically repre¬ 
sentative of our lines of future development. 

In pointing out the consummation of this 
century and a half of architectural growth 
in my country, I would have you enter the 
Ixarbour of the city of New York on a trans- 
Atlantic liner, and from that point of view for 
the first time observe the buildings of the lower 
end of Manhattan Island with their towering 
and amazing sky-line and mountain-like mass 
of architectural grouping, picturesquely artistic 
and truthfully expressive of the spirit of our 
lives and activities. 

I believe that it will grip the imagination of 
any observer, whether he sees it for the first or 
the hundredth time, and that he will experience 
from it that ffow of thought and impression 


which is produced only in the presence of some 
great and inspiring thing. To me it illustrates 
the quality and the character of our people, 
their aspirations, and their peculiar genius in 
terms of architecture, as do our mountains and 
valleys, our lakes and rivers, the physical 
character of our land. Prosperity, wealth, and 
power we are surely possessed of, and we are as 
surely acquiring from the artistic wisdom and 
traditions of Europe that which is useful and 
good for us to have, and are applying it intelli¬ 
gently to our needs. As a people we are learning 
to respect and revere Art, and to yalue its 
uplifting influence, and with these fundamentals 
to build upon, and with the artistic forces 
that are ever active amongst us, the future of 
American architecture will be worthy of high 
regard. 


DISCUSSION. 

The Chaieman said those present would agree 
that Mr. Andrews had delivered an absorbingly 
interesting paper on American architecture. It 
was wonderful to reflect that, as he had said, 
in 1873-4 the Americans were still without any 
manner of their own, or any decided leanings, in 
architectural design, so that in the last forty years 
they had developed the wonderful work which had 
been illustrated on the screen. When he came to 
the meeting he thought he knew something about 
American architecture, but he now found that he 
was altogether out of date; three or four years had 
elapsed since he was there, and that was a long 
time. The tall buildings of that date had been 
eclipsed, and the 700-ft. buildings had been erected 
since he was there. When he was in New York 
he did not think the American architects were 
themselves quite sure as to the possible final 
success of those buildings, and they were always 
asking Europeans what they thought of them. He 
never felt any hesitation in declaring that he 
thought them extremely fine, though he believed 
the Americans to whom he said it sometimes 
thought he was chaffing them. The effect of 
them upon Mm was very strong,; and when the 
streets were fuller of them, and there was an 
aspect of greater cohesiveness, the effect would be 
better still. But when he was there, the tall 
buildings were only occasional, so that the effect 
was somewhat “jumpy.” Looking down town in 
New York at that date reminded him very greatly 
of the streets of Genoa and of other of the older 
Italian towns. The New York streets were 
wider, but the buildings being higher, with the 
overhanging cornices, there was produced the same 
effect of deep shade at the bottom, and brilliant 
light on top. Fine as one thought such buildings 
out there, he did not think our admiration for 
them would enable us to imitate them in England 
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—our atmospiiere and our requirements seemed so 
different. But it was important to note how 
keen was the interest taken by the American 
public in matters architectural. Here the public 
did not generally take much interest in those 
matters, and the reason might be that Americans 
had had that new problem to solve. Our problems 
had been settled, and most excellently, in days 
gone by, and at present we were somewhat 
nervous about trying new ones. In America 
architecture v?as a topic of public conversation, 
and one could hear cordments upon the beauty of 
design of the buildings. That was, naturally a great 
encouragement to the artists working in brick and 
stone, an advantage which Britishers congratulated 
them upon possessing. Another advantage was the 
unified action in that country; they were all working 
on the same lines there, though not necessarily on 
the same style; sometimes they used the Gothic, 
sometimes the classic; but the buildings were so huge 
that the detail in them was a comparatively small 
matter. The buildings were designed with the 
idea of great effect, a great base, a great shaft, and 
a great cap; and each was trying to bring about 
the same effect in his own individual way. 
That was an advantage which was seen in all 
countries in the world in the matter of architec¬ 
ture. In Greece, for instance, they worked 
together on the same lines, and they achieved 
success; and so in Rome, and in the Renaissance 
and in the English Gothic. When working to¬ 
gether with the same aims, success followed, 
which showed that architecture was an associated 
art, and that a Copyright Bill was scarcely 
necessary or desirable for architects. What was 
required was that they should assist one another by 
their examples, and thus by degrees develop 
something which should be not only satisfactory to 
themselves, but should bring honour and repute to 
the countries in which the buildings were placed. 
The history of our country was largely built in 
its architecture; and the history of America was 
now, he thought, being largely, nobly and grandly 
built by American architects. He was, therefore, 
sure that the meeting would join with him in 
congratulating Hr. Andrews and the American 
people on the magnificent opportunity they had 
had. He knew very well Mr. MaoiCim, of the 
firm of MacKim, Head and White, one of the most 
charming men who ever stepped, as well as one of 
the most modest and refined. When he (Sir Aston) 
was in New York, Hr. MaoKim had just finished 
the library for Mr. Pierpont Morgan, one of the 
most refined buildings, of ordinary size, which he 
had ever seen. A New- York City man told 
him thafe constantly on going down town he 
went out of his way for the pleasure of 
going down the street to look at the elevation 
of that library—a very strong illustration of the 
effect which architecture might have upon the 
individual. He also had the pleasure of knowing 
Mr. Oass Gilbert, whose very fine buildings the 
lecturer showed oh the screen. Hr. Gilbert was 
also a great artist and a most delightful man. 


There was one omission in the slides, and that 
was an indication of what buildings were designed 
by Mr. Andrews himself. If he showed any of 
them, he did not say which they were, a piece of 
information he was sure they would be glad to 
have. 

Mr. H. H. Statham, P.R.I.B.A., cordially sup¬ 
ported the expression of thanks to Mr. Andrews 
for his interesting paper and pictures. Ha had 
received new light that evening on the conditions 
of American architecture, because although he 
knew the position of Manhattan Island led to the 
crowding of the ground, he was not previously 
aware that the resulting buildings had been accepted 
as the type of American architecture. He admired 
those buildings, and he agreed that they were the 
natural outcome of the conditions, but it was 
impossible not to feel some dissatisfaction with 
the idea that they were buildings of which the 
whole exterior more or less imitated a con¬ 
struction which was not the real construction; 
and if that system of building tall steel buildings 
was to be made architectural there shoifid be 
some effort to design the exterior, so that it 
. actually conveyed to the mind that it was 
only steel; that it should avoid giving the 
impression that it was an imitation of a stone 
structure. Was it possible to carry out those high 
buildings in ferro-oonorete, instead of with a stone 
skin, so that the exterior should represent the 
actual construction ? Pictures had not been 
shown of very high buildings in concrete steel. 
To Europeans, who had been accustomed to regard 
architecture as buildings in stone and brick, that 
idea of the outer skin went against one’s prejudices. 
He had the feeling that he would like to soo 
the exterior aspect of a building represent its 
' actual construction. His own feeling had been, in 
regard to many of the buildings illustrated, that 
the base, from the architectural standpoint, was 
not strong enough. Probably that was also a 
question of light; but if larger piers were put 
in the basement it would have a better effect, 
What had been said about the influence of tradition 
in American architecture was very interesting. 
He thought American architects had given them¬ 
selves over too much to the cult of the Beaux Arts, 
and if they would try to evolve a style of their own 
it would be well. If one adopted the general feeling 
of classic forms, one might put something into 
them which was in harmony with them, and yet 
not necessarily copying. 

Mr. John Slaxeb, F.R.I.B.A., desired to endorse 
what had been said as to the interest of the paper. 
Three years ago he went to New York, and he 
felt what Mr. Andrews had said as to the imposing 
■ effect of the high buildings when seen from the 
river. The fact that the gaps between them 
were now being filled up was a very good feature, 
because to stand in one of the narrow streets 
and look over a low building at the side of 
' one lof the lofty, Btructurcs was one of the most 
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depressing things which could be imagined. With 
regard to some of the pictures shown, especially of 
the purely utilitarian structures, he thought a 
sufficient attempt had not been made to emphasise 
the corners. One building was rather alarming to 
look at because of the thinness of its corner. 
Notwithstanding the necessities of lighting, if 
those structures were to be put up it might be 
possible to give a little more apparent strength to 
the corners. It was very interesting to hear about 
the stimulus towards the artistic appreciation 
proceeding from the artist to the patron. He 
feared that the patron in America gave more 
fertile grounds for those stimuli than in this 
country; but there could be no doubt, from 
what was known about the spread of archi¬ 
tectural education in the States, and the way in 
which the various colleges and municipalities were 
providing for the proper education of art students, 
that the intelligent appreciation of architecture was 
greater in the States than here, and that was a 
matter upon which the Americans were to be 
congratulated, while we must deplore the lack of 
it in ourselves. 

Mr. Andeews, in reply, expressed his warm 
appreciation of the way in whi6h his paper had 
been received. He hoped that when next his 
hearers saw anything which pertained to the work 
of the United States, the paper would help them 
to understand what it was that had caused it to be 
with all its faults—and he hoped some virtues— 
what it was, and the directions in which the coun¬ 
try was tending. He would not wish those high 
buildings put in any part of Europe, because they 
had nothing to do with their conditions or mode 
of life, and they would be an entire misfit. They 
belonged to America, and were not freaks. The 
freakishness would be eliminated from them by 
educating the landlord and the public, when the 
former allowed the corners to be made wider and 
to occupy more space. 


HOME INDUSTRIES. 

State Insurance .—The further discussion of the 
National Insurance Bill has proceeded upon lines 
favourable in the main to the scheme, whilst 
disclosing many matters of important detail that 
cannot be reconciled one with the other. Part II. 
of the Bill, which deals with Unemployment, is, 
perhaps, the more doubtful section of the present 
proposals. In introducing the Bill, the Chancellor 
of the Exchequer said that many efforts had been 
made on the Continent, “ mostly failures, because 
they are all on the voluntary principle.” This is a 
mistake. By a happy coincidence Mr. J. G, Gibbon 
has just published “ Unemployment “-Insurance,” 
a study of schemes of assisted insurance.' Mr. 
■Gibbon has carried on his investigations in con¬ 
nection with the sociological work of the University 
of London. A draft of the book was completed 
about the middle of last year, but Mr. Gibbon 
decided to await the receipt of the new material 


which would be available in connection with the 
International Conference on Unemployment which 
was to be held in Paris in September. The reports 
prepared for the Paris Conference provide a rich 
store of material, from which Mr. Gibbon has 
drawn freely. In a brief preface, Professor L. T. 
Hobhouse says that ‘‘the most important result 
which emerges from Mr. Gibbon’s investigation is the 
contrast between the success of the Ghent system 
of insurance and the difficulties and failures that 
have beset other experiments. One of the great 
merits of this system is that it dispenses with 
compulsion, and this is of the more interest for us 
because under British conditions compulsion would 
probably encounter peculiar difficulties, and if it 
can be dispensed with the whole problem will be 
sensibly lightened.” Compulsory insurance against 
unemployment has been actually tried at only one 
place, St. Gall, Switzerland. Full particulars of its 
operation will be found in a “ Report to the Board 
of Trade on Agencies and Methods for dealing wibh 
the Unemployed in certain Foreign Countries,” by 
D. F. Schloss, 1904, p. 143, and in “ Insurance 
against Unemplo3nn6nt,” by E>. F. Schloss, 1909, 
p. 8. Mr. Gibbon tells us that a law was passed in 
1894, in the Canton of Sb. Gall, which authorised 
any Commune to set up a scheme of compulsory 
insurance against unemployment. Insurance could 
he made compulsory for all workmen earning not 
more than 48. a day, unless they were equally 
insured otherwise, and could be made optional for 
persons earning more. The local authority could 
also make insurance compulsory for women. The 
scheme was in force in the town of Sb. Gall for 
two years. It was then abandoned, mainly at the 
instance of the better class of workmen. It was 
badly conceived and as badly executed. There was 
no adequate check of unemployment. Persons drew 
benefit who had no legal right to it. The scheme 
was administered by the Poor Law Department, 
and therefore became connected with the poor law 
in the minds of the people. The better class of 
workmen, from the beginning suspicions of the 
scheme, became the more bitterly opposed to it 
when they saw the abuses which arose. Comment¬ 
ing upon its failure, Mr. Gibbon remarks that it is 
unfortunate that it should have been necessary to 
discard the one scheme of compulsory insurance 
against unemployment which has actually been 
put into practice, largely because of palpable 
defects of administration, without a fair test of 
the principles on which it was based. Direct 
experience, so far as it goes, is against compulsion. 
Only one such scheme has ever been tried, and that 
signally failed. Proposals to establish compulsory 
schemes have been considered at several places, but 
not adopted. At Basle, the electors in 1899 rejected 
a compulsory scheme by referendum after it had 
been passed by the legislative body. 

‘ Unenvploynient Benefit ,—The extent to which 
unemployment benefit actually exists is not 
generally appreciated. In the report of the Board 
of Trade on the work of the trade unions of the 
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United Kingdom dufing tho years 1905 to 1907 it 
is estimated that in all some ^6514,000 was expended 
daring 1906 by trade unions in the United King¬ 
dom in unemployment benefit. This sum was dis¬ 
bursed by some 750 trade unions. Particulars 
published in The Labour Ga.vette show that over 
il ,000,000 was expended by the 200 principal trade 
unions in unemployment benefits in 1908, and over 
^940,000 in 1909. During the ten years 1900-9, 
unions included in the principal hundred provided 
in all over £5,500,000 in benefits of this kind. In 
some industries, mining especially, slackness is met 
by working short time, and therefore comparatively 
little unemployment benefit is paid. The benefit 
paid in the several trade unions differs very con¬ 
siderably. In many of the more skilled trades the 
rates of benefit are not very high, but the period 
for which benefit may be received is long. Thus a 
member of the Amalgamated Society of Engineers 
of over ten years’ standing can receive 10s. a week 
for fourteen weeks of unemployment, 7s. for the 
next thirty weeks, and Gs. a week for the remaining 
period of unenaployment. The average annual 
expenditure per head of membership in eight of 
the principal unions for the years 1898 to 1907 
was: London Compositors 29s., Ironfounders (Eng¬ 
land) 24s., Boilermakers and Shipbuilders 19s., 
Amalgamated Carpenters and Joiners IGs., Amal¬ 
gamated Engineers 14s., Cotton Spinners 12s., Typo¬ 
graphical Association 11s., Durham Miners 3s. 
These figures give the aotual average charge on 
members in rospoct of unemployment pay. In two 
instances the amounts provided wore over 6(1. a 
week per member, in three instances over M. a 
week. These payments are made to provide against 
one of the several contingencies of a workman’s 
life. In some industries the practice is to work 
short time when trade is slack, so that little is paid 
in unemployment benefit, even when tho total un¬ 
employment is high. Tho thirteenth abstract of 
labour statistics shows that the average unemploy¬ 
ment for the ten years 1899 to 1908 for all the 
trade unions making returns was 4 - 3 per cent. In 
the shipbuilding trades it was 9 * 5 per cent., in the 
building trades (carpentering and plumbing) 5*9 
per cent., in the furnishing trades 5*8 per cent., in 
the engineering trades 4 - 8per cent., in the printing 
trades 4*6 per cent. In 1899 the percentage of 
unemployment for all trades was 2 per cent,, which 
would make necessary a contribution of about 
a week to provide a benefit of IO 5 . a week for unem¬ 
ployed persons, whereas in 1908 tho percentage of 
unemployment was 7*8 per cent., which would 
have made necessary a contribution of about 9id. 
Much has.been done by the trade unions to assist 
the unemployed, but much remains to be done. It 
has, been estimated that ** probably 6,000,000 or 
7,000,000 men over twenty years of age belonging 
to the classes from which trade unionists are drawn 
have not yet joined a trade organisation.” This 
from the report of the Poor Law Commission, Part 
VI., chap, 4, para. 692. Only 1,500,000 workers 
are insured, and ■ even of these man.y are but 
meagrely insured.’ 


Curtailment of Production of Cotton. — The 
suggestion i.s made in Manchester of a general 
arrangement to close the mills one day per week 
until margins improve, and it would seem desirable 
that cotton spinners should agree to.-put a chock upon 
yarn production, seeing that the quantity of raw 
cotton in this country and on the way here may not 
be sufficient to see them through until the present 
crop arrives. What is wanted in the cotton trade 
is the organised curtailment of production when 
trade is unprofitable. Too much yarn is being 
produced, and unreal reports of conditions of trade 
are used to support speculators in their actions. 
Production was reduced by the numerous cotton 
mills spinning coarse and medium counts, which 
use the major portion of the cotton crop., What 
good reason is there for the continued working of 
mills at a loss? The gainers are the cotton 
brokers, manufaoturers, and yarn agents. Why 
should the spinners bear the drain of main¬ 
taining them ? The decisions of the International 
Conference should bo acted upon. 

Hire-Pnrcliasc of Lace Machinery .—The Parlia¬ 
mentary Committee of the Nottingham Chamber 
of Commerce are investigating the question of 
hire-purchase of machinery. In Nottingham there 
are numbers of factories with several tenants and 
a common water-supply, the building sometimes 
being owned by firms or individuals who are not 
lace manufacturers at all. For instance, the Clyde 
Works are owned by the Clyde Works Company, 
Limited, and there are twenty-six firms housod in 
the promises engaged in not, curtain, and other 
trades. According to Mr. F. B. Stabel—a well-known 
Nottingham man in the trade—under existing con¬ 
ditions a man can. purchase two laco machines for 
£1,000 each, paying £50 down on each machine, with 
the result that “a lot of men of straw embark in 
tho lace trade who have no business in it,” If 
financial difficulties arise the machinery is seisjed by 
those who supplied it, and there is nothing where¬ 
with to meet other indebtedness. Of late there have 
been several cases of the kind, not only the machine 
being claimed but also the yarn ‘‘ in process.” 

The Ahommium Convention .—This Convention 
was formed last February, and it has run its 
course. The agreement was between tho Neu- 
hausen Company, the French makers, and the 
British Aluminium Company, but it made no 
direct attempt to regulate production, and no 
penalties appear to have been attached to the 
breaking of tho terms, the most important of 
which related to the maintenance of a standard 
price (136 marks per 100 kilos). The arrangement 
was for three months only, and the French works 
having notified their unwillingness to renew the 
contract the Convention expires. It was thought 
when it-was brought about that it might servo 
as the basis on which to found a more efficient 
organisation, but it has not worked well. 

Oil Trade The rivalry .between 

the competing oil companies shows no signs of 
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abatement. Of late years, and outside the Scotch 
Mineral Oil Companies, the three great distributing 
concerns have been the Anglo-American Oil Com¬ 
pany, which represents the Standard Oil Company; 
the British Petroleum Company, representing the 
Royal Dutch-Shell Transport interests; and the 
Home-Light Oil Company, originally known as 
the Caucasian Petroleum Export Company. The 
Home-Light Company’s British interests have now 
practically passed to the British Petroleum Com¬ 
pany, and between this and the Standard Oil 
Company the conflict is fierce. Throughout the 
past burning-oil season retailers in the most 
distant districts have been able to buy oil at less 
than 3fZ. per gallon net. And the competition is 
keen in motor-spirit as well as in burning-oil. 


GENERAL NOTES. 


Lectures in Advanced Engineering. — A 
course of five lectures on “The Application of 
Hyperbolic Functions to Electrical Engineering 
Problems ” will be given at the Institution of 
Electrical Engineers, Victoria-embankment, by 
Dr. A. E. Kennelly, at 5.30 p.m., on May 29th, 
30th, 31st, and June 1st and 2nd, 1911. The 
lectures are addressed to advanced students of 
the University of London, and others interested 
in the subject dealt with. Admission will bo by 
ticket obtainable on application to the Secretary of 
the Institution. 

Production oe Electricity for Motive Power 
IN Italy.— The use of electricity for motive power 
for industrial purposes has increased to an enor¬ 
mous extent during the last ten years in Italy. 
This is especially noticeable in the production 
of electric energy by water-power as compared 
with that furnished by steam, gas, or by other 
heat motors. In 1900 the total energy produced 
amounted to 82,000 horse-power, whilst two years 
later it had nearly doubled, being 157,000 horse¬ 
power, of which 92,000 horse-power was supplied 
from power-stations driven by hydraulic power, 
and 65,000 horse-power by steam or other heat 
engines. The following statistics show the rapid 
increase in the amount of electric power furnished 
yearly up to December 31st, 1909:— 



Horse-power 

Horse-power 



by hydraulic 

by steam, 

Total 


motors. 

etc. 

horse-power. 

1903 , 

. 101,000 -. 

80,000 . 

181,000 

1904* . 

. 139,000 . 

100,000 . 

239,000 

1905 , 

. 190,500 . 

125,000 . 

315,500 

1906 , 

. 245,000 . 

155,000 . 

400,000 

1907 . 

. 383,000 . 

195,000 . 

578,000 

1908 . 

. 409,000 . 

225,000 . 

634,000 • 

1909 . 

, 510,000 . 

240,000 . 

750,000 


It is estimated, in consequence of the completion 
of many important power-stations both in the 
north and south of Italy, that the ^otal production 


of motive power did not fall short of one million 
horse-power. The following returns of the number 
and horse-power of engines employed in the mining, 
metallurgical, and chemical industries in 1909, give 


some idea of the importance played 

by electricity 

in this country;— 

1^0. 

Horse-power. 

• Hydraulic motors . 

. 945 . 

. 67,876 

. Electric motors . 

. 1,457 . 

. 44,301 

Steam engines . . 

. 1,245 . 

. 94,098 

Gas engines . . . 

. 465 . 

. 31,493 

Oil, etc., engines 

20 . 

599 


4,132 

238,367 

Regulations for Width of Wheel-tyres in 


ItaijY.—T he following regulations respecting the 
width of the tyres of wheels for vehicles, in relation 
to their weight, in use on public roads and high¬ 
ways in Italy have been issued lately; 

For Tioo-ioJmled Vehicles. 

Gross Weight, 

Vehicle and Load. Width of Tyre. 


French. 

English. 


French. 

English. 

Quintals. 

Tons. 

cwts. 

lbs. 

Centimetres. 

Inches. 

6 

— 

11 

91 

4 

1-57 

10 

— 

19 

77 

6 

2*36 

20 

1 

19 

42 

8 

8'14 

60 

4 

18 

49 

12 

4-72 


For 

Four-wheeled 

YehioUs. 


10 

— 

19 

77 

4 

1 57 

15 

1 

9 

59 

6 

2-36 

30 

2 

19 

7 

8 

3*14 


Weights exceeding the above and up to 70 quintals 
(G tons 17 cwts. 91 lbs.) may bo carried on wheels 
having tyres of india-rubber or other elastic material. 
Special permission from the competent authority 
must be first obtained should the loads exceed 
70 quintals in weight. 

The Corrosion of Metals. —A recent Australian 
invention to overcome troubles of corrosion and 
pitting in metals, especially boilers, due to electric 
chemical action of ingredients in water with 
which they are brought in contact, appears to 
have met with success in Sydney, according to the 
American Consul there, and the owners of this 
invention have just made arrangements for its 
thorough test by the Canadian Pacific Railway 
in some of its engines in districts where there has 
been much trouble from boiler corrosion. The 
plan of the invention is to introduce, by dynamos, 
weak electrical currents on to the metals intended 
to be protected, thus neutralising the galvanic 
action of the corrosive substances contained in the 
water. The process can be worked from any elec¬ 
trical installation already in use, the amount of 
electricity required being extremely small and such 
as can be easily regulated. The process is intended, 
to be specially used, not only for the protection of 
boilers, but also for protecting condensers, digest^s-, 
feed-water heaters, tanks, tall shafts, stern frames 
of ships, etc. The invention is expected to make 
an {immense saving by eliminating, the necessity 
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for using zinc in various forms, boiler fluids, etc., to 
combat corrosive tendencies, and also in dispensing 
with retubings and other repairs. This new elec¬ 
trical process was recently tested by the Professor 
of Physios at the Melbourne University on metals 
immersed singly and in connected pairs in sea 
water, both hot and cold, and in dilute acids, who 
reported that all hurtful galvanic action was sus¬ 
pended by a small expenditure of electrical power. 
Successful trials have subsequently been reported, 
says the Consul, by engineers of the Melbourne 
Steamship Company, the Sydney Municipal Power¬ 
house, and the Union Steamship Company of New 
Zealand. 

Thi3 Palm-Fibre on “’Oogollo” Industey in 
Venezuela —The palm-fibre, or, as it is locally 
known, the “ cogollo ” industry, has for many years 
been of great economic importance in Venezuela, 
particularly in the Maracaibo district. There are 
districts where the majority of the families depend 
upon this product for a livelihood. The fibre is 
obtained from a small palm called “palma de 
cogollo.*’ Only the young shoot or centre leaves 
are gathered. The first cutting can be made when 
the plant is one year old, and thereafter from two 
to three times a year. After the leaves are gathered 
they are placed in large earthenware jars. These 
jars are then filled with water, to which has been 
added the juice of three or four lemons, and the 
fibre is allowed to soak for six to ten days to remove 
all vegetable saps and resins. After this the leaves 
are spread in the sun for several days until they 
are bleached to a cream-white. They arc then 
made into bundles weighing about two pounds 
each, and are ready for market. The loaves are 
soft and pliable, and are split into narrow ribbons, 
which, when moistened, may be rolled into a 
string-like form, and then woven into hats. The 
hats made from the Venezuelan cogollo are practi¬ 
cally the sarne as the so-called “Panama” hats, 
but are seldom so fine-grained or well made as the 
Ecuadorian or Colombian hats. 

Technical EnuGATioNiNBRAZiL.—TheBrazilian 
Government have recently authorised a system of 
schools and stations to teach agriculture in the 
several States, in harmony with the plan for 
apprenticeship trade-schools. At the head is to 
be a higher school of agriculture and veterinary 
surgery, with seat at Rio de Janeiro. The school 
will give education fitting students for places as 
experts in the general extension of agricultural 
training. With the co-operation of the State 
Government, agricultural schools, experimental 
stations, model farms and stock ranches will he 
established as soon as the general working out of 
the plans justifies such work. Elementary instruc¬ 
tion in rural industries will be encouraged in 
schools for elementary education already estab- 
, lished. By demonstrations at experimental 
and elsewhere it is intended to instruct 
in the use of modern implements ‘ and 
necessary t'o access in farming. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Mav 29...Iudian Guild of Scionco and Technology, 
King’s College, Strand, W.O., 8.15' p.m. Dr. Bldhan 
Chandra Koy, “The Public (Health lh’o))lom8 in 
India.” 

Surveyors, 12, Great Gaorge-stroet, B.W., 5 p.m. 
Annual Meeting. 

Geographical, Burlingtmvgavdens, W., 8.20 p.m. 
Professor W. L. Grant, “ The Geographical Con¬ 
ditions affecting the Davelopment of Canada.” 

North-East Coast Institute of Engineers and Ship¬ 
builders, Bolbec Hall, Westgate-road, Newcastle- 
upon-Tyne, 7.20 p.m. 1. Discussion on Mr. P. B, 
Newell’s paper, “ Some Problems relating to the 
Use of the Internal Combustion Engine for M.arinc 
Propulsion.” 2. Discussion on Mr. lascph Chilton’s 
paper, “ Some Notes on the Speed and Power of 
Machine Tools.” 

Tuesday, May 20...KoyalInstitution, Albemavle-street, W., 

3 p.m. Dr, W, W. Watts, “ The Ancient Volcano 
of Chariiw'ood If’orest, Leicestershire.” (Lecture 1.) 

Wednesday, May 31...Public Analysts, at the Chemical 
Society’s Rooms, Burlington House, Piccadilly, W., 
8p.m. 1. Mr. H. Droop Richmond, “The Com¬ 
position of Milli.” 2. Messrs. Cecil II. Cribb and 
P, A. Ellis Richards, “ Notesi on the Analysis t>f 
Margarine.” 3. Messrs. Cecil Revis and B. Richards 
Bolton, “Observations on some Methods of Esti¬ 
mating Cocoanut Oil and Butter in Butter and 
Margarine.” 4. Messrs. T. Cockburn and .T, W. 
Black, “The Eitimition of Quinine as the Acid 
Citrate, in certain Organic Liiiuids. ” 5, Me. R. W. 
Clarke, “’I'he Determination of the Amount of 
Dissolved Oxygen absorbed by Sewage Effluents 
eojitaining Nitrite, and of the Amount of Nitrite 
in Sewage Effluents of Water.” IJ. Messrs. Cecil 
Rovls and E. Richards Boltcm, “Kurther Analyses 
of Ghee.” 

Concrete Institute, 296, Vauxhall-hridjjo-road, S.W,, 
f).4.'5 p.m. Mr. E. W. Vawdrey, “ Reinforced- 
Concrete." (Lecture VI.) 

Mining and Metallurgy, at the 'Institution of 
Meehatdcal Engineers, Storey’s Gate, S,W., 8 p.in. 

1. Mr. 0, 0. Schmitt, “Eutur© 

* Reduction Plants.” 2. Mr. Arthur 0. The 

Roasting of Complex Ores in Gold Assaying.” 
3. Mr. (i M. Austin, “ A Prospector’s Method of 
Gold Assay.” 

Thursday, June l...Chemical, Burlington House, W., 
8.30 p.m. 1. Messrs. R. M. Caven and H. J. S. 
Sand, “ The Dissociation Pressures of the Alkali 
Bicarl'jonates. Part I. Sodium Bicarbonate.” 

2. Messrs. J. J, Dobbie and A. Lauder, “The 
Absorption Spectra of Cinchonine, Quinine and 
their Isomers.” 3. Messrs. C. R. Crymble, A. W. 
Stewart, R. Wright and Miss F. W, Rea, “ The 
Influence of Conjugated Linkings upon General 
Absorptive Power. Part IF. Sr>me Open-Chain 
and Cyclic Compoumls.” 4. Mr. E, Tutin, “ The 
Constituents of the Bull) of Buidiane Disticha.” 
6. Mr. .r. Weir, “New Derivatives of Amiuolauronic 

, Acid.” d. Messrs. M. O. Eorster and S. H, Nowmau, 
“The TriazoGroup. Part XVIIL /3-triiiKoethyl- 
amine.” 7. Messrs. C. E. Cross atul E. J. Bevan, 
“The Interaction of Eormic Acid and CJelluloH©.” 
8. Mr. A. McKenzie, “ Conflgm*atlon ^of the 
Stereoisomeric Dibromosuccinlc Acids, Pre¬ 
liminary Note,” 

Royal Institution, Alberaarle-street, W„ 3 p.m. 
Mr. T. Thorne Baker, “ Changes Effected by Light.” 

PaiDAY, June 2...Royal Institution, Albemarle-street W., 
9 p.m. Commendatore G. Marconi, “ Radio- 
telegrapby.” 

SATURDAY, June 8..,Royann8titntioii, Alberaarle-street, W., 
3 p.m. Dr. W. L. Courtney, “ Types of Greek 
Women.” (Lecture!) 
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NOTICE. 


CONVERSAZIONE. 

The Society’s annual conversazione took 
place at the Natural History Museum, Croin- 
well-road, S.W. (by permission of the Trustees 
of the British Museum), on Tuesday evening, 
May 30th. The Reception was held in the 
Central Hall of the Museum by Sir John 
Cameron Lamb, C.B., C.M.G-., Chairman, and 
the following members of the Council:—Sir 
Steuart Colvin Bay ley, G.C.S.I,, C.I.E., Mr. 
Alan Summerly Cole, O.B., Mr. William 
Henry Davison, Mr. Robert Kaye Gray, Colonel 
Sir Thomas H. Holdich, R.E., K.C.M.G., 
K.C.I.E., C.B., D.Sc., The Hon. Richard Ciere 
Parsons, Sir Boverton Redwood, D.Sc., F.R.S.E., 
Mr. Carmichael Thomas, Professor John Millar 
Thomson, LL.D., P.R.S., Sir Aston Webb, 
C.V.O., O.B., R.A., F.R.I.B.A., and Colonel Sir 
John Smith Young, C.V.O. 

The following portions of the Museum were 
open:—The Central Hall, containing oases of 
specimens illustrating mimicry; adaptation of 
colour to surrounding conditions; protective 
resemblance, etc,; the North Hall, containing 
the collection of domesticated animals; the 
Bird Gallery, containing groups of British birds 
and nests, etc.; the Fish Gallery, the Shell 
Gallery, and the East and West Corridors on 
the first floor. 

A selection of music was performed by the 
band of H.M. Royal Regiment of Artillery, 
under the direction of Mr. E. C. Streeton, Band¬ 
master, R.A, 

A vocal and instrumental concert was arranged 
in the Shell Gallery, and a miscellaneous en- 
tertfbinment was given in the Fish Gallery, 
under the direction of Mr. Patrick Kirwan. 

Messrs. Steinway and Sons kindly lent two 
pianos for use at the concert, etc. 

The number of visitors attending the Con¬ 
versazione was 1,292. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

A Meeting of the Indian Section was held on 
Thursday, May 25th, 1911, the Right Hon. the 
Earl of Minto, K.G., G.C.M.G., G.C.S.I., 
G.C.I.E., in the chair. 

The Chairman said he had great pleasure in 
introducing the reader of the paper, Mr. Merk. 
Mr. Merk had had a very distinguished career—so 
distinguished that his lordship could not trust 
himself to recapitulate offhand the various appoint¬ 
ments he had held. He practically began his 
political duty in the Afghan Campaign of 1879- 
1881, where he did excellent service, which was 
recognised hy his appointment to the Punjab 
Government Secretariat. Subsequently, in 1884, 
he joined the Demarcation Commission of .the 
Anglo-Russian Frontier as Attach^, and was with 
the Commission the whole time it was on duty, 
and for his services with it received, in 1887, the' 
O.S.I. He then became Deputy-Commissioner of 
Peshawar, and all who knew the frontier realised 
that this was a most important post; and 
when we took over the Kurram Valley, in 1892, 
he was appointed its first administrator. His 
lordship was there quite recently with Mr., 
Merk, who had revisited his old haunts; and he 
thought he could honestly say that. the prosperity 
of Kurram was largely due to Mr. Merk’s adminis¬ 
tration. After that, Mr. Merk was in supreme 
political charge of the Mahsud Expedition in 1902; 
they had been told not to call it an expedition,.but 
a blockade. After that, he returned to the 
Punjab, and latterly had been acting as Chief 
Commissioner of the North-West Frontier 
Province. Mr. Merk was a most accomplished 
linguist in many languages, and naturally possessed 
a very thorough knowledge of Pashtu, His lordship 
was glad to sfee him so vigorous and in good 
health, and he hoped he had many years before 
him yet in which he would be able to render still 
further service to the country, which already owed 
him so much. 
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The paper read was— 

THE NORTH-WEST FRONTIER 
PROVINCE OF INDIA. 

By W. R. H. Merk, C.S.L, LL.D. 

The North-West Frontier Province, on which 
I have the honour to read you a paper to-day, 
is the youngest, if we except Eastern Bengal, 
of the Provinces into which British India is 
divided, having been constituted in 1901. In 
respect of population, and of the extent of 
territory that is fully administered according to 
the British law, it is also the smallest; but I 
think one may safely claim on its behalf that 
no other Province excels it in interest. 

The gates of India towards Central Asia must 
ever have an attraction of their own. We are 
here on classic, historic ground. In dim, 
pre-documentary times, there poured through 
the gaps of its western ramparts that race of 
highly-gifted Asian shepherds and cultivators 
who gradually rescued India from the hold 
of the dark Dravidians, and founded an 
ancient and enduring civilisation, the highly- 
developed religious and philosophic creeds of 
which have from time to time exercised a 
profound influence upon the Western world. 
The passes beyond the Indus have given 
admittance to such orderly conquerors as 
Alexander the Great and Baber, the Great 
Mogul, whose aims were to construct rather 
than to destroy. The furious onslaughts of 
Mahmud of Ghazni, that shattered the stately 
edifice of civilisation in Northern India reared 
during many centuries of Buddhist and 
Brahmanio care, were first delivered in this 
neighbourhood. The blood-thirsty hordes of 
COiinghiz Khan, Tamerlane, and Nadir Shah, 
which wrought such hideous ruin in India, 
passed through this Province; as did the last 
invasion of Northern India, when Ahmed Shah 
and his Afghans came down, only 150 years ago, 
t6 crush for ever the hopes of the Mahrattas 
and to pave the way for a new development; 
the advance of another orderly conquest and of 
a high civilisation from the sea to the hills, 

. from the east and south towards the west 
thereby reversing the processes of past ages. 

To stud^ts of history, this part of India 
poss^ses a peculiar fascination. It is not with- 
,out great attractions for those who are called 
, to take an active and practical part in life, 
whether as soldiers or as civilians. The extra- 
^^prdinary diversity of scenery and terrain within 
i‘ . h^ts of the Province ; the wild and martial 
4ie bulk of its inhabitants j the 


question of eminent importance which is 
presented in the problem of how to tame and 
civilise the Albania that forms its greater 
portion; the desperate struggles that have 
occurred in its hills; the achievements of 
Nicholson, Edwardes, Reynell Taylor, and 
Cavagnari, Lumsden and Wigram Battye of 
the Guides, Mackeson and Abbott and Neville 
Chamberlain—all combine to create a glamour 
which it would be difiicult to match elsewhere 
in India, and wliich fires the imagination of the 
frontier man, of whatever race he be. It is 
well, in a way, that this should be so, for life 
on the frontier is by no means always a bed of 
roses. 

As the Province has come into being only 
recently, it may be convenient to give you a 
few statistical facts in connection with it, 
which will afford a general idea of its circum¬ 
stances. The first thing that strikes one 
is the length of the charge as compared with 
its breadth; the second is that, from an 
administrative point of view, it comprises two 
totally distinct and dissimilar forms of juris¬ 
diction, to which there is no parallel elsewhere 
in India. Taken together, they considerably 
enhance the gravity of the task that is laid upon 
the administration; the first difficulty can bo 
overcome by improving to the utmost the moans 
of rapid communication, and .much has already 
been accomplished in that direction ; the second 
difficulty will find its solution in the course of 
time; what that solution will be no man as 
yet can say, but it is at any rate permissible 
to suggest that it should be' conducted on 
peaceable and conciliatory lines, if that is in 
any way honom’ably possible, and provided 
that the force of circumstances is not too strong 
for us owing to unforeseen exigencies or to the 
wilful opposition, one might almost term it the 
insanity, of the people concerned themselves. 

The North-West Frontier Province lies 
between the 31st and 36th degrees of latitude, 
and the 69th and 74th degrees of longitude ; or, 
to be less technical, it stretches for over 400 
miles as the crow flies, from the Pamir Steppes, 
the Roof of the World, to a point south of the 
latitude of Lahore, the capital of the Punjab. 

I have alluded to the diversity of topographical 
conditions in a Province, the highest point of 
which lies in the eternal snows at an altitude of 
25,000 feet above the sea and the lowest portion 
of which, at Bera Ismail Klian, descends to 
400 feet from sea level. Every kind of climate, 
vegetation, and physical aspect can be found 
here. In the north lies the barrier of the 
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glistening peaks and enormous glaciers of the 
Chitral ranges, their sides scored by narrow 
glens and tremendous gorges ; fui'ther south we 
come to the well-wooded hills of Bajour, Dir, 
Swat, Buner, the Black Mountain, and Hazara, 
enclosing fertile, smiling valleys, and in Hazara 
affording an ample selection of sites for sanatoria; 
next comes a remarkable physical division of 
the terrain, wliich has had an important political 
bearing, in that the plain has always been more 
or less under a settled government, whereas from 
time immemorial the hills have been independent. 
From where the Indus emerges out of the 
northern group of mountains to the point 
where it leaves the Province a plain flanks 
its proper right bank. In the Peshawar 
district this plain widens into a great 
bay in the shape of a horseshoe, encircled by 
hills, which was evidently the basin of a former 
lake. After the mighty river has forced, its way 
through a relatively low transverse range, the 
plain reappears in the districts of Bannu and 
Dera Ismail Khan, and so continues to the sea. 
It slopes up to the w’^estern hills at a varying 
breadth of forty to sixty miles, and is at first 
cut up by deep ravines and rocky hills (the 
raiders’ opportunity), till these gradually melt 
into a flat and dreary expanse of waste and 
desert, with which many of you must have been 
painfully familiar. To the west of this plain, 
from Peshawar to the soutffern extremity of the 
Province, lie masses of wild and rugged hills, 
often rising into ranges of great height, such as 
the Sufed Koh and the magnificent Takht-i- 
Suleman, a country of precipices, cliffs, and inac¬ 
cessible glens. Rarely do these widen into fertile 
and irrigated dales. Speaking of the tract south 
of Kurram and Kohat, Baber, who knew a good 
deal about it, records :— “ There are, perhaps, 

. scarcely in the whole world such dismal-looking 
hiU countries as these ; they have all a uniformity 
of aspect, being very low, having little grass, bad 
water, and not a tree. It is an ugly and worthless 
country.” I do not think many will contradict 
Mm. But there are other sides to the picture. 
Few who have seen the valleys of Kurram or 
Peshawar in the spring will forget the exquisite 
beauty of the landscape; and the sight of a 
thunderstorm sweeping across the plains of 
Bannu is a momentary compensation for existence 
on that lonely rock, Sheikhbuddin. Even the 
Jagged peaks and cliffs of Waziristan and the 
wide deserts at their base are not without a 
sterile grandeur. I cannot resist quoting to you 
a piece of descriptive writing (by Colonel James, 
who fifty years ago was Commissioner of 


Peshawar) wliich portrays a typical bit of 
frontier scenery, and is as true as it is fine :— 

“Those who have travelled much among the 
Afghans, and visited them in their sequestered 
valleys, retain a pleasing impression of the general 
characteristics of their homes. Emerging from 
wild and craggy defiles, with a solitary tower here 
and there perched up on the overhanging rocks, 
the stranger comos suddenly upon the village site; 
springs of refreshing clearness pass from rooky 
cisterns to the brook which had repeatedly crossed 
his path in the defile, and which is here fringed 
with rows of woeping willows and edged with 
brightest sward. The village is half hid from view 
with overhanging mulberry and poplar trees, the 
surrounding fields enamelled with a profusion of 
wild flowers and fragrant with aromatic herbs. At 
some distance is seen a wood of thorn and tamarisk, 
in which are the graves of tho village forefathers ; 
an enclosing wall of stone, and the votive shreds 
which are suspended from the overhanging tree, 
pointing out the ‘ ziarat ’ of some saintly ancient, 
which children pass with awo and old men with 
reverence. The dream of peace and comfort, which 
the contemplation suggests, is, however, rudely 
dispelled by the armed ploughman, who follows his 
cattle with a matchlock slung at his back; by tho 
watch-tower occupied by a party of men to guard 
the growing crops, and by the heaps of stones 
visible in all directions, each of which marks the 
spot of some deed of blood. Wo cease, indeed, to 
be surprised at the love of homo, which is so 
marked a feature of the Afghan oharaetor; for, 
roared in a little world of his own, tho association 
of his childhood must make a more than ordinary 
impression on his mind, hut wo might expect that 
such scones would engender other feelings than those 
which lurk in the breast of tho robber and assassin. 

. . . Thoir hills are full of sacred spots, and upon the 
tops of mountains, hid in clefts of rooks, placed on 
the roadside, whore a spring issues from the earth 
or where a clump of trees affords unwonted shade, 
the rude grave is to be found of some holy man 
deceased, adorned with white stones and pebbles, 
where the sick resort to be healed, and those who 
are bound on any enterprise, to pray, and where at 
times may be seen tho solitary lamp, kindled in 
gratitude by one who has slain his enemy or 
gathered unusual spoil.” 

The upper half of the Province is drained by 
the rivers of the Indus, 8wat, Panjkora, and 
Kunar; the three latter fall into the Cabul 
river, which itself swells the vohrmo of the Indus 
at the old Moghul fort of Attock. Their junction 
during floods is the scene of a wild confusion of 
waters, about two miles in width, before they 
are compressed into the gorge by which tho 
Indus bursts through a range of low hills, past 
Khushalgarh, to spread itself over the 
country beyond. There, at Dera Ismail Khan, 
during the season of the rains and melting of 
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the snows, it may attain a Andth of over ten 
miles. The southern half of the Province can 
boast of few perennial streams. The principal are 
the Kohat, Kiirram, and Tochi rivers, and the 
Gumal—as a rule, modest affluents of the Indus 
but apt, like the generally dry hill watercourses 
of this region, to come down in terrific spates 
after unusual rain. As with the rivers, so with 
the rainfall; it is heaviest in the north and 
steadily diminishes towards the south. In 
Chitral it is 17 ins. in the year; lower down 
we come within the area affected by the monsoon, 
and in the Hazarca district it is 45 inches, but at 
Peshawar 12 inches, the same at Bannu, and 
only 8 inches in Dera Ismail Khan. Excluding 
the Hazara district and the northern hills, 
the cultivation which is dependent upon the rain¬ 
fall alone is most precarious, and water supplied 
by irrigation is the life of the people, a subject 
to which I shall revert presently. 

In this land of rocks and stones one would 
expect to meet with valuable minerals, but 
except some orpiment in Chitral, an inferior 
marble in the Peshawar district, the huge 
deposit of grey rock-salt in Kohat, where it 
occurs in the form of veritable hills, and some 
good coal near the Indus in the Bannu district, 
there are none. It is possible, however, that 
paying quantities of oil may be found in the 
Sherani hills, at the extreme southern border of 
the Province ; if so, that will revolutionise the 
economic conditions of that arid region and 
provide much employment with the means of 
livelihood for the hungry and idle hillmen of the 
neighbourhood. 

The greatest breadth of the Province is 
280 miles, but that is an extreme case ; on an 
average the territory in question is from 100 
to 150 miles wide. The contrast with other 
compact Indian Provinces is obvious. The 
total area comprised within its limits is, in 
round numbers, about 38,000 square miles, or 
somewhat more than three-fifths of the size of 
England without Wales. But only 13,000 square 
miles (one-third of this tract) are under full 
British law and administration—that is to say, 
are what is commonly understood by the 
expression “ British territory.” By far the 
greater part, or 25,000 square miles, is occupied 
by tribes who are under British political control, 
but who maintain their internal or municipal 
independence. The British territory part of the 
Province is divided into the five districts of 
Hazara, Peshawar, Kohat, Bannu and Dera 
Ismail Khan. These districts stand almost 
entirely on the same footing as districts lying 


Cis-Indus in respect of laws and justice, revenue 
system, education, excise, police, and the 
thousand-and-one items that go to make up 
the sum total of our administration in India. 
Whether at the beginning it would not have 
been better to have introduced a more simple 
system, more adjusted to the special wants and 
circumstances of a rough frontier people and 
country, in • a then out-of-the-way corner of 
India, it is somewhat late to consider now. It is 
not easy to set back the hands of a clock that 
has been running for sixty years. Vested 
interests, rights and obligations have arisen and 
become established that must be respected, and 
a sudden or general reversal of the course of 
administrative evolution might lead to greater 
evils than those that it would be sought to 
rectify. But it is quite possible to retard excessive 
elaboration; and doubtless in some departments 
of the administration, such as the revenue system, 
it is feasible to simplify. I may note here that 
steps are now being taken in that direction. 
How this state of things came about it is not 
difficult to understand; on the annexation of 
the Punjab the present frontier districts were 
included in that Province; from which, as 
I have said, they were separated only. nine 
years ago. Being in the Punjab the districts 
were treated on the same administrative lines 
as the Cis-Indus portion of that Province in which, 
however, during the early years that followed the 
Sikh wars, the system was anytlung but intricate 
and elaborate ; it was rough and ready, and the 
personal element in the governing of the country 
predominated. Across the Indus, as can be 
imagined, this patriarchal state of things was 
accentuated—“ it was a far cry to Lochawe ”— 
and the local hakim or ruler represented all 
authority in the minds of the people. Even long 
after the administrative system had crystallised 
in the Punjab proper, it remained more 
or less fluid across the Indus, and when 
I first went to the frontier, thirty-three years 
ago, it was still considered to be far behind 
the rest of the Punjab. Gradually that 
charm that centralisation and bureaucratic 
methods possess for the human, and especi¬ 
ally the Oriental, mind—there is no such 
bureaucrat and red-tape clerk as the Oriental 
when he gets his chance, and the prepon- > 
derating bulk of our staff is Indian—-ahnost 
insensibly began to assert itself, and the frontier. 
districts caine in for their share of the admini: 
strative elaboration that has taken its rise of 
late. Even so, in matters of justice, it was found 
that concessions were necessary to the special 
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conditions and difficulties of tlie frontier, and 
forty years ago a tentative step was taken by 
the introduction on a very circumscribed scale 
of the “ jirga ” system. Fifteen years ago it 
was considerably amplified, and, with further 
extensions adopted in 1901, that system is in 
full force. Briefly the jirga ” system is this: 
in civil claims over questions that fall within 
the sphere of tribal custom, and in all criminal 
cases before they have been finally decided by 
a regular court of justice, tlie chief civil 
authority in a district can, in his discretion, 
refer the matter for the verdict of men, viz., 
the “jirga,” selected by him and conversant 
with the subject of dispute or with the circum¬ 
stances of the criminal charge—^much as the 
British jury, in its origin, consisted of men who 
were acquainted with the facts and being 
upright, could assist the King’s Courts by 
stating what they knew to be the truth ; not 
by way of evidence in the capacity of witnesses, 
but as judges by way of finding. It will be 
realised that the success of such a system rests 
mainly with the people themselves, it lies in 
their hands to make it by honest verdicts or to 
mar it by perverse, factious, and corrupt pro¬ 
ceedings. The regulation or law that enacts 
the ‘‘ jirga ” system contains safeguards against 
its abuse j also various powers are given by it 
for the preservation of order and the support 
of authority in a turbulent tract. With the 
details of these I will not trouble you. It is 
sufficient to note that the special conditions of 
a frontier country have so far been recognised 
in their judicial aspect. And, as already men¬ 
tioned, the simplification of the revenue system 
is in course of being carried out. 

In these districts the King’s writ runs as freely 
as all over India, They have, therefore, been 
marked by a dark shading on the map. Their 
western boundary, which is known as the admini¬ 
strative border, and which I would call “ the 
inner provincial border,” is a sinuous line, which 
extends for some 600 miles. AU along this great 
distance it is exposed, potentially, at every 
point to the inroads for plunder—^the forays— 
of the warlike tribes that live beyond it; but, 
as is natural, there may be, and generally is, a 
profound peace on most of it even when there 
are lively times at one particular point. I 
would ask you always to remember when you 
hear the border is disturbed, that raiding at one 
spot does not necessarily mean widespread 
unrest or a conflagration, any more than the 
battle of Sidney Street in London implied a 
action going on down Prince’s Street, 


Edinburgh. On the other side of the inner 
border there dwell the municipally independent 
tribes who are under the political control of the 
Chief Commissioner, which he exercises with the 
aid of the officers in charge of the five Political 
Agencies—viz., Swat, Dir, and Chitral; the 
Khyber; Kurram; Northern and Southern Wazi- 
ristan. These Agencies, which are marked by a 
light shading, can be described as the five fingers 
or tentacles of civilised order, stretching into a 
mass of barbarism and savagery. In between 
the Agencies, the space left white—which, how¬ 
ever, is by no means emblematical of innocence— 
is that which is occupied by the independent 
tribes as far as the “ Durand line ” or “ the 
outer provincial border.” This line separates 
the respective British and Afghan spheres of 
political influence and control, and was accepted 
by tbe Governments concerned in 1893. It 
has mostly been demarcated; the greater part 
of the still undelimitated section lies along the 
watershed of high mountain ranges. The length 
of this outer border cannot be less than 800 
miles. Except in Kurram, and in lesser degree 
in the Toebi valley of the northern Waziristan 
Agency, both of which tracts have been brought 
to some extent into line with British districts 
and pay revenue, the King’s writ applies in 
the Agencies only to those who have been born 
in British districts and are technically British 
subjects. The tribes are very wisely loft to 
manage their own alfairs themselves ; but no 
offences are permitted on the British roads, and 
the efforts of our officers, in so far as they do 
not relate to these roads, are confined to pre¬ 
venting general tribal fighting that would tend 
to close the roads or to cause serious com¬ 
plications. 

The population of the five British districts, 
according to the census of 1901, was 2,040,000 
souls, and is probably now some 2,200,000. The 
density of population per square mile varies 
greatly; for the Province it is 113 persons, in 
the Peshawar district it is 249, and falls as low 
as 61 in the district of Dera Ismail Khan. In 
England it is 606 per square mile. What the 
population is between the inner and the outer 
borders it is impossible to state with any 
approach to accuracy, a census being out of 
the question. Taking the density of population 
in Kohat and Kurram, which are tracts that 
approximate closely to the conditions of the 
territory in question, and allowing for the vast 
uninhabited areas of the mountains round about 
Chitral and for the deserts of Waziristan, also 
for the relatively dense populations in Swat 
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and Tirah, I think an average of sixty- 
persons per square mile is near the mark. If 
so, the population of the outer portion of the 
Province, 25,000 square miles in extent, is about 
1-^' million souls, which, at the rate of one in five, 
gives 300,000 fighting men. In some respects 
this sounds more formidable than it is; at no 
time, and for no joint purpose, could all this 
mass of men combine for collective action, drawn 
as they would be from innumerable difierent 
clans, torn by family and tribal feuds, living in 
a tangle of mountains, over a length of at least 
600 miles of country, without a recognised head 
or leader, and jealous to the death of each other. 
Moreover, armed though they be, the hillmen 
have not the slightest wish to meet cavalry and 
artillery in the open. No doubt, in former ages 
Jihey swarmed down for the loot of India. But 
this was in the wake of the regular invading 
armies of the day, and only to the tune of a 
few thousand tribesmen at a time. There is no 
instance of the fate of a battle or other event, 
or of the course of history, in India having been 
affected by the tribesmen as such. 

In this long and narrow Province the question 
of good and rapid means of communication is of 
the greatest importance ; chief among them is 
the railway. There is no such civiliser as a 
railway. The course of events a generation ago, 
trans-Indus, would -without doubt have been 
very different if the railway had been pushed 
on to the limit of the Empire without delay; 
and it is difficult to believe that, whereas there 
were railways in India before 1857, it was not 
till 1881-82 that the locomotive appeared in 
Peshawar—^it took over twenty-five years to 
arrive there from Calcutta. I remember the 
sensation its appearance caused among the 
hillmen ; how crowds of Afridis used to stream 
down to Peshawar and squat all day, perched 
like crows, on every vantage point, watching the 
wonderful engines. Since that day there has 
been good progress. After the border war of 
1897, a line, originally for military reasons, was 
laid from Nowshera to the foot of the Malakand 
Pass, It has developed into an artery of 
commerce to an extent that justified its con¬ 
version from a narrow to a broad gauge. The 
railway, which crosses the Indus at Kalabagh, 
and, via Kohat, reaches Thull at the end of the 
Kurram valley, has greatly stimulated trade. 
A third line to the base of the hills is under 
construction; it. will be taken over the Indus 
at iCalabagh and carried to Bannu. It is 
intended to tap the local trade and open the 
coalfields that I have mentioned. When the 


Thull railway has been extended to the head of 
the Kurram valley, w'hen a short line has been 
constructed in the Hazara district and a lateral 
branch been provided from Bannu to Tank and 
Dera Ismail Klhan, the Province -will be well 
equipped with rapid means of communication. 
In their way; Pathans are keen business men ; 
they are fully alive to the benefits of railways, 
and the running of trains to Bannu is eagerly 
awaited by the people of the district and their 
neighbours, the Wazors. In a wild country a 
railway has, by the way, a powerfully sedative 
efiect, which all makes for peace and order. 
Railways are for us what roads were to the 
Romans. With the latter the Province is not 
badly provided. In this connection it may be 
well to emphasise what has been done by the 
British Gk)vernment for trade with Afghanistan 
and CJentral Asia during the past two decades. 
Prior to 1878 this trade found its way between 
India and Afghanistan—the one a fully and the 
other a comparatively settled State—as best it 
could through the belt of independent territory 
that intervenes, and its best was bad. A 
little traffic trickled, over the roughest moun¬ 
tain paths, through the disturbed tribal 
limits of Obitral, Dir and Swat, to the 
Peshawar valley. The Khyber had been 
closed for many years—^in fact since 1817— 
and caravans plying between Peshawar and 
Cabul struggled through the arid and waterless 
Mohmand hills, crossing the Cabul river twice 
on their road, and paying such blackmail and 
escort money as the Mohmands could extort. 
The Kurram valley was certainly, in a fashion, 
open under Afghan rule, but the western portion 
of the Kohat district in days before 1878 was not 
safe, and in any case the trader had to march 
through sterile wastes aU the way to Rawul Pindi 
before he touched the Grand Trunk Road, or, 
since 1879, the railway. The Tochi valley was 
absolutely shut. Till 1894 the Gumal route, 
which is the southernmost and, after the Kliyber, 
the most important of the trade routes on this 
frontier, was annually the scene of embittered 
struggles between the Mahsuds and the Ghilzai 
traders who forced their passage down in autumn 
and up in spring, with their families, camels, and 
flocks of sheep. The Powindahs, as they are 
called, marched in large bodies of thousands, 
moving, like regular armies, through the enemy’s 
country; women, children and animals in the 
centre, and fighting men in advance, on both 
flanks and in the rear; while the Mahsuds hung 
round them like wolves, cutting up stragglers 
and pouncing on camels and sheep. Occasionally 



752 


JOUBNAL OP THE BOYAL SOCIETY OF ARTS, 


June 2 , 1011 . 


there would be a pitched battle with heavy 
losses when some particular cause inflamed 
the hatred of both sides. All efforts of the 
Powindahs to effect a modus vivendi by the 
payment of passage money were fruitless. This 
hardy race of merchants had for generations 
literally to fight their way through the passes. 
In 1878 the Khyber was reopened for trade ; in 
1892 the Kurram valley, which had been closed 
to traffic since 1880, came under British adminis¬ 
tration and became again a road for trade. 
Shortly afterwards, in 1894-95, the Chitral, 
Toehi, and Gumal routes were permanently 
opened to commerce. vSince those dates, excel¬ 
lent metalled roads have been driven from the 
inner border to the western limits of the Agencies, 
peace and security are maintained by armed 
forces in the pay of the British Government, 
wrongs are, as far as is possible, redressed by 
British officers, and railways have already been, 
or are being, brought to the eastern terminations 
of the routes. It is no mean impetus to pros¬ 
perity that we have achieved by establishing 
five secure lines of trade through indei^endent 
territory. The total value of the trade which is 
thus facilitated is abo\it £2,000,000 to £2,260,000 
sterling, and would, no doubt, ho much greater 
but for the fiscal policy whioh prevails in 
Afghanistan and Russian Central Asia. The 
Frontier Province mtist always owe its 
commercial importance to the fact that it lies 
across the great routes that connect the markets 
of India with Central Asia and Afghanistan. 

Of the total area of 13,000 square miles com¬ 
prised within the inner border, 6,000 square 
miles are unculturable, and only about 4,500 of 
the remaining 7,000 are, on an average, culti¬ 
vated; this is owing to deficient rainfall and 
absence of a sufficient water-supply for irrigation. 
The unirrigated but cultivated area amounts 
to 3,200 square miles, chiefly in the Hazara 
district, where the rainfall is abundant. The 
total irrigated area is about 1,000 square miles, 
of which some 800 square miles are irrigated 
by canals. In this latter area it is gratifying 
that about 340 square miles, or over, tliree- 
eighths of the total area under canals, owes its 
existence entirely to the action of the British 
Government. It is irrigated by the Swat, Cabul 
river, and Paharpur canals, which have been 
constructed by us. An additional and bold work 
is in course of execution, which will add a further 
300 square miles of irrigation. The Swat river 
is being tapped in Swat itself, and the water will 
be taken by a long tunnel under the Maiakand 
Pass. Where the tunnel ends on the' southern 


face of the range, the fall will permit of an 
electric development of 20,000 horse-power, 
which will be available for industrial entor])rise 
hereafter. This new canal will be finished, it is 
expected, four years hence. All this canal irriga¬ 
tion—which will extend to 1,300 square miles, of 
which 630, or nearly half, will have been created 
by the British Government—lievS in the dry tract 
in whicli the average rainfall is less than 15 ins. 
in the year. The remainder of the canal-irrigated 
area in the Province is watered by small and 
very numerous cuts, which were made by the 
people centuries ago, according to a rough 
local system of levels, and which are managed 
by the people themselves. In the Peshawar and 
Bannn districts, whore the pressure of the popu¬ 
lation upon the canal lands is enormous, the soil 
most fertile, and the supply of water somewhat 
scarce and precarious, the irrigation system is 
arranged on wonderfully intricate but admirably 
practical, just and efficient codes of irrigation 
rules ; they go so far, in many cases, as to lay 
down the very hour during which a man may 
water his field, in rotation, e\*ery week or fort¬ 
night. These codes date from pre- British days, 
and are remarkable instances of how the pressure 
of a common need can compel the most quarrel¬ 
some and cantankerous of men to unite for a 
joint purpose. They have been recoi’dod by the 
revenue settlement officers, and one of the bless¬ 
ings of British rule is that the fro(|ucnt disputes 
over water-rights admit of swift and poaoeablo 
decision by the revenue staff; whereas in Moghul 
and »Sikh days the season for irrigation was tlio 
time for busy sniping and battles among villages. 
Here water is gold to the cultivator ; every 
spring, hill torrent, rivulet, or brook, the drainage 
of marshes, every drop of available water, is 
utilised with the utmost care, and no ruler is 
better remembered than he who has added to 
the irrigation .supply of the people. Intimately 
related to this question is that of famine, the 
nightmare of India. Owing to the permanent 
nature of what irrigation there is, and to the^ 
mobile and enterprising disposition of its inhabi¬ 
tants—the surplus of whom, instead of staying 
at home to the congestion of the consuming 
public, goes off without hesitation to seek an 
honest or other livelihood elsewhere--famine has 
never afflicted the arid frontier. 

Cultivation, allowing for the laziness of 
Pathans, is much the same as in the northern 
Punjab, and so are the crops, excluding fruit. 
The climate and soil of the frontier are excellently 
adapted to fruit culture, and the export of friiit 
to India, which has been immensely dovolopod by 
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the railways, amounts now to nearly 4,000 tons 
a year. Haripur, in Hazara, the Peshawar, 
Kohat, and Bannu districts are the principal 
fruit-growing centres, and the local government 
is paying much attention to the advancement of 
this very profitable branch of cultivation. 
The land tenures, in so far as they do not 
relate to Pathans, are similar to those in the 
north of the Punjab. The Pathans hold the 
largest amount of land in the Province ; almost 
exclusively in Peshaw'ar, Kohat, and Bannu ; 
they possess a great part of the land in Dera 
Ismail Khan, and only in the Hazara district 
are they in the minority of landowners. With 
them the tenure of land is based upon the clan- 
system. Every true-born Pathan must belong 
to a tribe, and within the tribe to a clan, and 
within the clan again to one or other of its 
sections. Each tribe occupies a certain definite 
area, and to each clan and section thereof is 
told off a defined portion of that area. Every 
member of a clan has a fixed share in the clan 
holding ; that share is his hereditary portion in 
the joint weal or woe. The shares of the 
families may all be equal, they may be unequal; 
but whatever they have been, that they remain; 
and it is in no man’s power to alter his share 
as of right except by the unanimous consent of 
all the shareholders concerned—that is to 
say among Pathans, never. But land owned 
according to ancestral shares may be and is 
constantly bought and sold; and it can very 
well happen that a man has ceased to be a land- 
owner and yet possesses a potential share which, 
if his section should acquire fresh land, comes 
instantly into active operation. It follows that 
clan landowners hang together; it is not easy 
for outsiders to acquire land among their hold¬ 
ings, which fact, coupled with the pre-emption 
law, explains why there was no need for the 
Land Alienation Law where the Pathans are 
strongest. Logical concomitants of this system 
are that, in fairness to all the shareholders, 
each should have his allotted portion of good 
and bad lands, and that from time to time a 
redistribution of the sectional or clan or even 
tribal holdings should take place. This latter 
process, called the “ vesh,” or distribution (of 
lands), by lot generally, has been adduced as a 
proof of the Jewish origin of the Afghans; it is 
nothing of the kind, but is a phenomenon which 
is not uncommon in the early land tenures of 
many European nations who are without doubt 
not descended from the Lost Ten Tribes. As 
the vesh ” is obstructive to improvement in 
agriculture, it has been stopped long ago in 


British districts. It is still in force in some 
parts of independent territory, where it is rarely 
accomplished without bloodshed. So inherent 
is the share system in the life of Pathans that 
for a man to prove that he is a Pathan it is 
necessaiy or sufficient, as the case may be, for 
him to establish that he is entitled to a share 
in a elan-holding ; if he is, then the rest follow’s 
ipso facto. 

Of the population in the five districts, 
92 per cent, are Mohammedans, and nearly one- 
half are Pathans ; the rest are mainly of Indian 
stock. Beyond the inner border probably 99*5 
per cent, are Mohammedan, and over 80 per 
cent. are Pathans. In the districts, especially 
trans-Indus, the Pathans are unquestionably 
the dominant race. They are all Sunnis, and 
the fact that the Turis in Kurram and a few 
clans of Orakzais in Tirah are Shiahs indicates 
either their non-Pathan origin, or the fact that 
they are descended from former adherents of 
the Roshaniya sect, of which more presently. 
By the force of circumstances they probably 
turned to the Shiah faith when the sect 'was 
rooted out, rather than join their Sunni perse¬ 
cutors. Of languages in the Province there 
are many, corresponding with its conglomerate 
of races—the debris of many a people and petty 
state which have been swept aside or submerged 
by the successive streams of invasion. In the 
north the tribes of the Chitral glens preserve 
ancient languages that have nothing in common 
with neighbouring tongues except an Aryan 
origin. In the inaccessible highlands of the 
Swat valley and the defiles that flank the Indus, 
other aboriginal relics speak Mttle kno-wn 
languages. The Gujars, or cowherds of Swat, 
Dir, Buner, and the high ranges of Hazara still 
use an old Indian dialect which is believed to 
have been the language of the former Gujar 
kingdom that collapsed many centuries ago. 
From Bir southwards to Beta Ismail Khan, 
“Pakhto,** or “Pashto,” the language of the 
Pathans, holds a supreme linguistic position ; 
it is spoken by all the residents of independent 
territory without exception, and by over 
million people in the districts. Below Pakhto, 
so to speak, in the districts are two distinct 
variations of Punjabi; the southern one, spoken 
principally in, Bera Ismail Khan is specifically 
known as Jatki. Finally, in the heart of the 
Mahsud country, and surroimded by a Pathan 
tribe, a small colony of traders and artisans 
speaks a little-known language called “ Urmuri.” 
It is quite unconnected with Pakhto, is spoken 
nowhere else but in a valley near Cabul, and of 
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it one can at pi'esent say no more than that it in both Oriental and Western learning, in 


it is probably Iranian. “ Pakhto ” itself is 
undoubtedly an Aryan language, which goes 
far back to the distant days when different 
branches spread from the parent stein. Very 
few works have been composed in it, and those 
that do exist being little read, it is practically 
an illiterate language, and is spoken with perfect 
grammatical accuracy by every true Pathan. 

Although there are local and tribal differences 
of pronunciation, and occasionally dilfering 
words are used for household and agricultural 
implements and other subjects of that kind, 
all Pat bans understand each other without 
difiicult 5 ^ There are two classes of pro¬ 
nunciation ra.ther than distinct divisions of 
the language, viz., the hard and the soft, the 
characteristics of which are well exemplified 
in the two forms of the name for the language, 
“ Pakhto ” and “ Pashto ” respectively. A line 
running east and west, roughly along the Thull- 
Kohat railway, divides the two; to the north 
of this line the hard variety is spoken and 
the soft prevails to the south. Pashto is an 
occasionally harsh, but virile, expressive and 
sonorous tongue, which lends itself very well 
to political oratory—witness those who have 
been obliged to assist at the interminable 
arguments and harangues in ^*jirgas,” or tribal 
parliaments, 

Naturally on the frontier, among a popu¬ 
lation inured to arms and long accustomed 
to view all learning with contempt, if not with 
horror as regards Western learning, preferring 
the sword to the pen, education is not in an 
advanced condition. It is significant that in 
the Province the percentage of Mohammedan 
boys at school, to those of school-going ages, is 
12, as compared with 45 and 27 in the case of 
Hindus and Sikhs respectively. As may be 
expected, female education is at a low ebb. 
Neverthel^s, education is making steady 
progress; it is stretching beyond the inner 
border. Schools have been established in the 
Hhyber, Kurram, and Tochi Agencies, and there 
are signs that the Mohammedan community is 
awakening to the value of letters ; there is a 
general desire for the extension of educational 
facilities. Last year, for instance, the people of 
Kurram petitioned Lord Minto, on his visit to 
that valley, for the grant of a local high school. 
But most encouraging of all is the deep and 
general interest which is being taken throughout 
the Province in, the creation of a college at 
Peshawar, to be called the Islamiya College. 

Proposed that instruction shaU be given at 


Mussulman theology as well as in modern 
literature and science, thus satisfying the 
educational aspirations of all sections of the 
population. It must be borne in mind that we 
have to contend not only with the educational 
inertia which is inherent in a people of warlike 
peasants, but have to overcome also tlie positive 
dislike, and at times hatred, which many of the 
powerful class of mullahs and their followers— 
the old school, in short—entertain for Occidental 
education. As a civilising and humanising agent 
in a country where that is a special and peculiar 
want, there can be no two opinions regarding the 
incalculable value of education. And I am glad 
to be able to state that the past thirty years have 
witnessed a complete revolution of opinion 
among the local uj)per classes in this matter. 
Whereas in the seventies of last century it was 
an exception for the sons of leading gentlemen 
to attend modern schools, and such a thing as an 
educated youth hailing from beyond the admini¬ 
strative border was unheard of, the reverse is 
now the case. Khans and Maliks, the gentry, 
strive to give their sons a good education, 
sending them to Lahore and Aligarh, as far as 
England occasionally, for. the purpose. The 
Islamiya Gollogo is intended to bring to frontier 
doors the highest and best form of education, 
short of a university training. In the counso of 
time it must exercise a. most powerful iutluenco 
for good, both in the Bottled diBidets and in the 
wild country to their west. 

Between sixty and seventy dispensaries 
within and without the inner border, gratuitously 
minister to the medical wants of the people, 
an aspect of benevolence in administration which 
they duly appreciate. It may not be fully 
realised what we do in that direction in India. 
Everywhere over that vast Empire all persons 
can, if they like, obtain gratuitous relief at a 
hospital or dispensary within a reasonable 
distance of their homes. There is no such thing 
in this country, or, on so huge a scale, anywhere 
else in the world. That this should bo ])rovided 
by a Government for and on behalf of 250,000,000 
of people is an astounding fact, and one which is 
not sufiOlciently recognised by some critics of our 
Indian administration. Speaking of the frontier, 
it is right to acknowledge the great work which 
is being done by the mission hospitals at Peshawar, 
Bannu, and Dera Ismail Khan. They are 
thronged with patients from all parts of the 
frontier, and even Afghanistan, and ably and 
zealously aid the efforts of the official institutions 
towards the benefit of races whose surgical 
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operations are of the roughest, and whose 
indigenous physicians follow the weird pre¬ 
scriptions of the middle ages. 

Of the early history of tliis part of the world 
little or nothing is known with any certainty 
till the campaigns of Alexander the Great 
brought Afghanistan and North India witliin 
the knowledge of the West. On his march to 
India he passed from Cabul through Bajour and 
Swat to the Indus, carefully avoiding the 
Peshawar valley, except where he crossed that 
river. From Strabo we know his sound reasons 
for doing so; he struck to the north because he 
had ascertained that it was the more habitable 
and fertile country, and enjoyed the best climate. 
In fact, he did not descend to the Punjab till 
the rains had broken. Parenthetically let me 
draw attention to the excellence of his Intelli¬ 
gence Department, the most striking proof of 
which is apparent when his army refuses to 
advance any further ; in the heart of the Punjab 
he is confronted with the necessity of marching 
an army 2,000 miles to the Euphrates, and is 
instantly able to make up his mizid by what 
routes to accomplish tins astonishing feat; not 
without privations and difEiculties, it is true, still 
with success. It is clear that Alexander found 
the northern portion of the Province thickly 
populated by Indian races, who, under a settled 
government, had enjoyed a fairly high civili¬ 
sation, which presupposes a long period of 
order and tranquillity. His advent did not 
moan ruthless destruction as practised hy 
Turkish and Mongol invaders, hut the substi¬ 
tution of one set of rulers and one form of govern¬ 
ment for that of another. When the East had 
recovered its equilibrium after his death, we 
find first the Buddhist dynasty, ‘ of whose 
members Asoka, the first Emperor of India, is the 
principal, and then Greeks,' in possession of the 
parts that Alexander had traversed between 
Cabul and the Jhelum river. The Greeks 
lasted for 200 years. They governed doubtless 
after our fashion, the chief civil and military 
officers were Greeks, the coinage, and no doubt 
the offiicial language, were also Greek, but the 
people were not touched, and appear to have 
lived in tranquil security. Greek artists during 
this period and after it, materially influenced 
the native sculpture and architecture; had 
there been strong antagonism between the few 
Greeks and the many Indians this would hardly 
have been the case. To the Greek kings followed 
a succession of rulers from the north, who have 
been variously identified as Huns, and Kushan 
and Scythians, Whoever they were, they were 


civilised themselves or else rapidly assimilated 
the civilisation existing on the spot, for it is 
evident that their assumptions of power were not 
associated with cataclysms. Even if we had not 
the testimony of the eye-witnesses mentioned 
below, the mass of stiU extant ruins of monuments 
and villages, the roads that were cut by the Budd¬ 
hists over the Kohat and Malakand Passes and 
exist to this day—the latter was actually used 
by our troops at the storming of the Malakand 
in 1895—the rock-engraven edicts of Asoka 
which can still be read in Hazara and Peshawar, 
all proclaim that the country from Chitral to 
Bannu and from the Jhelum to Cabul must have 
enjoyed protracted peace and order. The 
halcyon time must have lasted from before 
Alexander’s day down to about the year 950 a.d. 
He found the Brahmins in power but Asoka 
established the Buddhist faith, which endured 
for at least 700 years. In the fifth, and again in 
the sixth and seventh centuries of our era, pious 
Chinese Buddhists were moved to go to India 
in order to obtain complete copies of the rules 
of Buddhist discipline. The pilgrims travelled 
to Yarkand, thence over the high mountain 
ranges, via Chitral to Jellalabad, Swat, the 
Peshawar valley, Tirah, Kurram, Bannu, • and 
thence on to India. Their diaries give full con¬ 
temporary information of the coxmtry with 
which we are dealing here. Everywhere they 
found the Buddhist religion in full force, the 
language of “ Middle India,” as they express it, 
prevalent, a dense population, peace and 
prosperity. Peshawar by that time had become 
a large city ; close to it was the site of an immense 
monument, erected as a shrine over relics of 
Buddha, about400 years previously byKanishka 
the King, one of the successors of the Greeks. 
The pilgrim who describes it says; “The 
height of it was 470 feet and it was decorated 
with every sort of precious substance, so that 
all who passed hy and saw the great beauty and 
graceful proportions of the tower and the temple 
attached to it exclaimed in delight, ‘ these are 
incomparable for beauty.’ At sunrise the 
gilded discs of the vane on its summit are lit 
up with dazzling glory, while the breeze of the 
morning causes the precious bells that are 
suspended from the top to tinkle with a pleasing 
sound.” Here, too, was the ahns bowl of 
Buddha, of which the pilgrim records that the 
poor could fiR it with ojSerings of flowers but 
not the rich. They mention also the gigantic 
tree associated with Buddha, which that in¬ 
satiable sightseer, Baber, immediately went to 
see on his first visit to Peshawar in 1509. They 



756 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Junf 2, ion. 


Speak of an extensive monastery at the same 
place holding 700 inmates ; this, too, then in 
ruins, was explored at much personal discomfort 
by Baber. All these have long ago disappeared, 
but it is a most interesting fact that, working 
on the diaries of the pilgrims, the head of the 
l^rovincial ArohjBological Department, two years 
ago, discovered the actual precious relics. They 
rested in a cylindrical casket, 5 inches in 
diameter and 4-J- inches in height, made of copper 
alloy, vitliin which was a six-sided reliquary 
of crystal, 2-J inches by inches, having on one 
side a small hollow an inch in depth which had 
been sealed with the royal seal of Kanishka, 
bearing the device of an elephant. In this 
hollow were three small fragments of bone, which 
w^ere believed by the builder of the monumental 
shrine to be relics of C4autama Buddha, and 
were undoubtedly deposited by him at this spot. 
The casket is ornamented in high relief with 
figures of Buddha, and portrait figures of King 
Kanishka with his attendants; other decora¬ 
tions in low relief are a. long undulating garland 
of flowers upheld by little boys, and above it a 
highly ornamental band of swans fl^dng with 
wTeaths in their bills; these are beautifully 
modelled. Though the casket shows signs of 
artistic decadence, the influence of Greek art is 
manifest. .To complete the interest of the 
discovery, the casket among its four votive or 
dedicativo inscriptions bears the name of the 
Greek engineer who superintended the erection 
of the. great monument. 

By the seventh century Buddhism was fast on 
the decline, and in the ninth century Hinduism 
had re-established itself. In the next, or tenth, 
century begins the time of the Mohammedans. 
Ibn Haukal, who about 950 a.d. compiled a 
geographical account of the Mussulman world 
as then known, remarks that north and east of 
Sistan (then in Mohammedan occupation) lay 
Hindustan, meaning the country of the Hindus. 
From other sources it is known that Cabul was 
then a Hindu dependency. He mentions the 
Baluchis, but not the Afghans or Pathans; 
evidently the latter had not yet been converted 
to Islam, Towards the close of the tenth century 
a band of Turkish, Mussulman, adventurers from 
Central Asia seized Ghazni, and founded a 
principality which, under Mahmud and his 
successors, was to batter down Hindu opposition 
to the extension of Islam and to lead the way 
to the occupation of Northern India by various 
dynasties, some of Turkish, others of Afghan, 
origin,^ till with Baber rose the Moghul empire. 

„ .The first mention of the Afghan race is met with 
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ill, the eleventh (ientury in tlic works of the 
Arab traveller, Albonmi. He visited .India 
about the year .1010, and wi’it(is : “In the 
western fi’onticr mountains of India there live 
various tribes of the Afghans ; they extend as 
far as the land of Sindh, rebellious and savage 
races, people akin t.o the Hindus,” About 1350 
Ibn Batnta, another x\rab geographer, notes 
that “Oabul was forjucrly an import.ant city, 
but is now a villa go inhabited by Afghans. 
They hold the mountains and defiles and enjoy 
considerable power ; the majority are brigands.” 
He writes feelingly, stjoing that the (;aravan 
which he accompanied was attacked l>y them. 
Attaching themsolves to the Mohammtdau 
invaders, the Afghans had bocoino converted to 
Islam, and spread to the north and east, filling 
up the gaps due to the expulsion or migration 
of the Hindu population between 1000 and 
1300 A.D. In the fifteenth century they w^ore 
in considerable force round about Cabul, whence 
about 1460 a.d. a largo body moved eastwards 
and commenced to occupy Peshawar and the 
adjacent valleys of 8wat, Dir, and Bajoiir. 
In 1505 Baber speaks of Afghans in Kohat and 
Bannu, and near Peshawar, but in 1519 he found 
the bulk of tlio population in Bajour still non- 
Mohammedan. The troubles that followed his 
death gave the Afghans opportuiiit ic's for further 
conquests, and, after the convulsions that 
attended the extirpation of the l^oslmniya 
heresy in Akbar’s roigti, the main tribes finally 
settled down to the positions in which we still 
find them. ^I’his heresy is a peculiar incident 
in the local history. A Peshawar mullah who 
had wandered to Persia, Kurdistan and Asia 
Minor, set himself up as a religious authority at 
Peshawar about the middle of the sixteenth 
century, with the appellation of Pir Koshan,” 
or “ shining spiritual guide.” He abolished the 
Koran and preached a very advanced socialism. 
His doctrine spread among the tribes like 
wildfire- At one time he held Peshawar itself, 
and it was only after several religious wars had 
been waged by the faithful, with the aid of 
Imperial armies, that the heresy was extinginshed 
with great slaughter. The struggle lasted for 
many years, during which the Afridis seized 
upon Tirah. This move was the last of the great 
tribal migrations. 

What remains to be told of frontier history 
can be compressed into a few sentences. The 
administration of the Moghul, and after them of 
the Afghan, dynasty seems to have been tolerable, 
judged by an Oriental standard. The people 
were left to their devices so long as the general 
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peace was not broken ; they held their own as 
well as they could against the hillmen, who had 
sufficient land at that time in their recently- 
acquired possessions, and did not feel the 
pressure of a growing population so much as 
they do now. Moreover, their surplus obtained 
ready service with a co-religionist Government. 
In spite of occasional disastrous collisions, things 
went fairly well. All this changed when the 
Sikhs supplanted the Afghan administration ; 
there was naturally no sympathy whatever 
between governors and governed ; the Sikh 
revenue system was as oppressive as it well 
could be ; their draconic methods utterly failed 
to preserve order ; and the hillmen who could, 
of course, no longer take service, fell to harrying 
the unfortunate countiy in the hated occupation 
of the Sikhs, who, in their turn, looked upon 
the former as a race under all circumstances for 
extermination, and sent them to the gallows 
upon apprehension. In the Peshawar district 
one chief actually held a grant from the Sikhs 
on the condition that he should annually produce 
twenty Afridi heads 1 Moorcroft, who. passed 
through the district in 1824, notes that even 
Kashmir, miserable as it was, was not so desolate 
as the vicinity of Peshawar. Edwardes, writing 
in 1847, says that every two or three years the 
Sikh army harried the fields of the Bannu 
people, trod down their harvests, burnt their 
houses, and inflicted injuries wliich it took years 
to repair. In most parts of the Peshawar 
district the land taxes were collected by the 
periodical despatch of brigades. The Sikhs, in 
short, stood in the enemy’s country, and acted 
accordingly. After thirty years of this veiled 
war we took over the frontier in 1849. The 
inheritance of misgovernment and maladmini¬ 
stration w^as a serious one ; it was comparatively 
easy to create order in the plains, but with the 
hillmen it was a different task, and it has taken 
fifty-six military expeditions to help towards 
that end. Although fifty-six expeditions in 
almost the same number of years sounds hope¬ 
less, an analysis of the figures shows improve¬ 
ment of late; in the first tliirty years there 
were forty expeditions, but only sixteen in the 
second tlurty years, and since 1901 there have 
been but two, each of the shortest duration— 
week-end wars.” It would be sanguine to 
build too confident hopes upon these facts; 
nevertheless there is some reason to conclude, 
as will appear later on, that the patient and 
steady work of sixty years has not been without 
results; the seeds of civilisation are germinating 
on the very stony soil on which they have to be 


cast. For the rest, the story of the five districts 
since annexation is one of peaceful progress ; 
the population was exceptionally loyal diming 
the Mutiny, and has been entirely untouched by 
the recent movements elsewhere. 

Much has been debated concerning the alleged 
Jewish origin of the Afghans. On the one 
hand there is the strong tradition, which is 
universally accepted by the Afghans themselves ; 
usually in such cases there is some, if only a 
slight, foundation for the popular belief. There 
is, too, the very unusual vitality of the Jewish 
race. On the other hand, everj^tliing else 
denotes the Afghans to be of Aryan descent. 
For many centuries they must have wandered, a 
pastoral race, in tents of black blankets, over 
the great barren plains and sterile ranges that 
lie between India and the fertile regions of 
Sistan and Candahar. It is quite possible that 
the Lost Ten Tribes were planted among, or 
found their way to, this race of nomads and 
were absorbed in them. When the irresistible 
Arab hosts advanced, a dim tradition of a Jewish 
element may have been revived and expanded 
to give to all Afghans, as such, a Semitic origin, 
and thus to place them more on a level with 
Semitic conquerors than were the Hindus. 
However that may be, I think there can be no 
doubt that the stock of the Afghans is homo¬ 
geneous and Aryan. To the west they have been 
known always as Afghans—what that means no 
one knows; towards India they have always 
been called Pathans, from the generic name 
winch they all use themselves when speaking 
their national language, viz., “Pakhtana” in 
the plural, and ‘‘Pakhtun” in the singular. 
The equivalent of “ Pakhtana ” is “ Pathan ” 
in Indian languages that are without the hard 
“ kh.” Theoretically, all Afghans are descended 
from a common ancestor, and ingenious attempts 
are made by their genealogists to dovetail into 
the national pedigree incorporated tribes and 
clans whose Afghan origin is, to say the least 
of it, doubtful. This is only the extension to 
the nation of the clan system, the essence of 
which is the actual or firmly-accepted traditional 
descent from a joint ancestor. How this acts 
in the tenure of land has been explained. It 
would be a mistake to suppose that this 
common relationship makes for concord—on the 
contrary, the character of the race and that 
terrible disintegrator, the blood-feud, keeps the 
clans ever disunited except under great pressure. 
Section is pitted against section; family wars 
on family; quarrels blaze up fitfuUy, die away, 
and are suddenly revived. In British territory. 
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of coui’se, peace is kept; but the private 
vendetta flourishes as much as it dare. Briefly, 
the blood-feud is a debtor and creditor account 
of lives; blood demands blood. In theory, a 
murder can be compounded by payment to the 
injured, but since a composition is practically a 
confession of weakness it is seldom resorted to. 
One would think this state of things would be 
intolerable—to be shot, for instance, on account 
of what one’s second cousin had done long ago ; 
but a Pathan gives life as recklessly as he takes 
it. A feud is a source of pride, and an inexorable 
code of honom' binds them in its iron grip. The 
necessity of exacting full revenge by retaliation 
is the evil of this code, its better side lies in the 
imposition of the equally sacred duties of an 
inviolable asylum to refugees; of the protec¬ 
tion of dependents at all hazards; and of an 
open-handed hospitality. But this does not 
necessarily imply that you may not rob the 
stranger when once he has left your gates. 

The civil constitution and the character of 
Pathans are obviously best seen in the natural 
state among the tribes of the hills ; in the plains 
both have been much modiiied, a settled govern¬ 
ment has taken the place of self-government, and 
the character of the people has altered in some 
respects, partly to its advantage and partly to 
its disadvantage. The constitution of a Pathan 
tribe in the hills is the purest democracy; every 
adult clansman has equal political rights, and 
can, if he chooses, attend the tribal council in 
which is vested the power of the tribe or the 
tiny republic. Consequently, in important 
matters affecting large tribes, a council or jirga 
may be an unwieldy mob of up to 4,000 men. 
More usually, however, the tribe is content to 
let a smaller body act for it, and the jirga is com¬ 
posed of relatively few delegates, not representa¬ 
tives, who are selected by an informal process of 
popular choice. As the decisions of a jirga to 
take effect must be unanimous, it can be 
imagined what endless talk and discussion pre¬ 
cedes a conclusion. But once they have made up 
their minds, the jirga, or rather the whole tribe, 
acts with great promptness. As against outsiders 
the jirga system operates fairly well. It is when 
we come to internal government that it breaks 
down. Theoretically the jirga should preserve 
general order and redress wrongs, but the latter 
only when appealed to, for every man has the ' 
nght of private redress. As a matter of fact, the 
intestine factions and jealousies, the blood-feuds 
and inc^sant quarrels paralyse the power of 
th^ councils. It comes to this, that might 
right and every man must look to himself, 


with the help of his nearest agnate relatives and 
such others as he can pay or persuade to join 
him. If he has no relations and friends he is in 
bad case indeed. It is, therefore, a source of 
congratulation to have many brothers, sons, and 
first cousins, second cousins are more doubtful; 
and the word to express a distant agnate relative 
is synonymous with enemy. Now put arms into 
the hands of every adult and one can realise the 
pandemonium—crime, violence and lawlessness 
are rampant within these republics. The wonder 
is not that offences occur on the border line, but 
that it is not always in a blaze. Of crime, in the 
Peshawar district, a British judge who knew it 
well, has written : “ The principal crime with 
which we have to deal is murder—murder in all 
its phases; unblushing assassination in broad 
daylight before a crowd of witnesses ; the care¬ 
fully-planned secret murder of sleeping victims 
at dead of night, when often the wrong man is 
killed ; murder by robbers ; murder by rioters ; 
murder by poisoners; by boys and even by 
women, sword in hand.” Perhaps a rather 
highly-coloured picture, for, after all, in a popu¬ 
lation of over 800,000 souls, the annual number 
of murders is about one hundred. But it 
correctly depicts the condition of independent 
territory, whore, 'moreover, the liirod assassin 
flourishes. Por £20 or £30 ho will undertake iio 
kill you any man; if ho himself is killed rod- 
handed the matter is at an end; if ho escapes 
and names hia employer, the blood-feud rests on 
the latter, and the agent is no more blamed than 
is his dagger. It is quite a reputable pursuit, 
and one at least of the profession, the well- 
known Chilckai, reached a high eminence of 
wealth and respect. 

The character of the Pathan, is a strange blend 
of virtues and vices—hardy, brave and proud ; 
active in their habits and simple in their lives; 
frank, ready to die in obedience to their code 
of honour, yet often faithless and treacherous; 
generous to a degree and devoured by a greed 
for money; capable of groat endurance and feats 
of energy, but constitutionally lazy; merry, 
cheerful, fond of music, sportsmen all, yet with 
a vein of sour austerity running through the 
nation. Envy of their fellows, instability of 
purpose, a suspicious temper, intense jealousy, 
bitter vindictiveness, excitability, and want of 
self-control are prominent faults. They are 
capable of strong personal attachments, and 
never forget a wrong. Grossly superstitious, 
credulous and bigoted, they know little of their 
religion, and will not permit their mullahs to 
interfere with their customs; but if danger 
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threatens from a foreign foe nothing is easier for 
the mullahs than to kindle a widespread fanati¬ 
cism and to unite the clans under the leadership 
of the church. Impatience is a marked charac¬ 
teristic ; Pathans understand and can take 
staggering blows, but nagging drives them mad. 
They highly appreciate justice, an open hand, 
firmness, patience, good humour, and the 
disposition that punishes and is friends again. 
They are great travellers and keen observers, 
shrewd men of business, good traders, inde¬ 
fatigable in the pursuit of gain, intellectually 
wide-awake, of active mental ability, and 
ambitious to a degree. The race is a mass of 
contradictions, which are accentuated by their 
strong individuality. 

I have said that the border-land is a problem 
of surpassing interest and grave importance. A 
seething congeries of hungry clans had for 
generations been the terror of the peaceful culti¬ 
vators in the plains, a border-line of hundreds of 
miles in extent had been exposed to their attacks 
when it fell to the British to tackle the problem. 
Slowly and patiently, but not without success, 
has that task been persevered in. We com¬ 
menced by expeditions aU round ; the tribes 
unacq^uainted with our strength provoked 
coercion, and it was liberally apjjlied, as was 
indeed necessary and advisable. At the same 
time, unconsciously following Roman prece¬ 
dents, clansmen were freely enlisted in the army, 
an outlet being thus provided for adventurous 
spirits and for some of the surplus population. 

The next step came when in 1879-80 a body 
of tribesmen, now the Khyber Rifles, was 
formed by Government to keep order at their 
own homes. Presently it was recognised that 
the one thing, from a political point of view, 
to which the tribes are passionately attached 
and for which they will fight to the end, is their 
internal or domestic or municipal independence. 
It was also realised that although British laws 
and law courts, legal procedure, the police and 
revenue systems are excellent institutions in 
their proper places, it was not expedient to press 
them upon a people out of season. Accordingly, 
when Kurram was occupied in 1892, the Khyber 
experiment having proved a success, a local 
Militia was raised and the people were promised 
that they would be allowed to follow their own 
unwritten laws and manage.their affairs them¬ 
selves under the general superintendence of 
British offloers, provided that the general peace 
w:as observed and British interests were respected. 
Subsequently, in Kurram, after the people had 
enjoyed general peace, and when they began 


to appreciate the comfort and attractions of 
security of life and property, a few British laws 
were applied to them, principally in the direction 
of the suppression of grave crime, at their own 
request. That is a very important point. When 
people ask for a thing they want it. Here again 
we were virtually proceeding x>n Roman lines— 
the Roman kept Roman laws, Roman rights and 
obligations, privileges to which the provincials 
might attain, as favours. In the other Agencies 
which have come into being after the Khyber 
and the Kurram valley were occupied, the same 
principles obtain; British supremacy is main¬ 
tained by British officers, general order is enforced 
and British interests, including, of course, those 
of British subjects, are upheld, but otherwise 
the people are left alone. Insensibly they 
become accustomed to the benefits of tranquillity 
and order, almost without knowing it they are 
introduced to civilisation. I am sure that in this 
lies the solution of the problem ; wherever in 
the border land we are compelled to hoist our 
flag, let it mean a general peace hut not aii 
interference with the self-government of the 
people. Once they are certain in their minds, 
and the difficulty is to convince them, that we 
have no intention of applying hated laws and 
detested systems, they welcome the general 
peace which saves them from collective disaster, 
and are glad enough to enjoy their own in their 
own way. At the same time the assumption of 
control brings with it the obligation of con¬ 
sidering the material interests of the tribes. 
The chief question here is summed up in the one 
word—^food. The population increases, not so 
fast as it might, owing to the diligent killing that 
goes on, but still it increases ; land in the hills 
is limited, and what are the clans to do ? Their 
native bent is towards robbery and raids. If this 
congenial means of livelihood is cut off, some¬ 
thing else must take its place. . As to this, 
enlistment in the army continues, and in addition 
the various corps of Militia and, levies afford 
service to some 7,000 tribesmen. It has been 
explained what has been done for trade among 
them, and how facilities have been afforded for 
more peaceful migrations to India than were 
indulged in by the forebears of the borderers. 
And if in the areas about to be irrigated by the 
great canal projects now being undertaken or 
considered in the Punjab and Sindh, portions c^n 
be reserved for the Hllmen, a step will have been 
taken with far-reaching consequences towards 
the pacification of the border. Doubtless there are- 
difficulties xn'^the way but we have surmounted 
worse in India, and have been the better for it. 
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It may seem rash to say, when we fre¬ 
quently hear of offences and sometimes of 
expeditions on the border, that a change for the 
better is coming, but the symptoms are unmis¬ 
takable. The record of military expeditions 
shows that the use of force is more rare. This is 
significant, though too much reliance cannot be 
placed upon it, since in view of the recent arming 
of the tribes, we jnay have at any moment to re¬ 
assert our strength. But other indications of the 
change arc plain. Thirty years ago the Black 
Mountain tribes were a perennial source of 
trouble; now the border of Hazara is the most 
peaceable section of the frontier. The Gaduns, 
the colonj^ of Hindustanis, Buner, and the other 
tribes on the right bank of the Indus were a 
constant anxiety to the authorities at Peshawar. 
Lately these tribes took an eminent archaeologist 
into the heart of their country in quest of 
Alexander’s Aornos (which everyone will agree 
with him w&s not on the Indus, and probably 
lay in Swat). Who that fought on the 
Malakand in IS97 could have dreamt that 
drills worked by electricity would soon be 
boring a tunnel under the battle-ground, 
and that within fourteen years of a fierce 
rising of fanatics the chiefs of Lower Swat 
would be subscribing towards the establishment 
of a Lady Minto Female Hospital in their midst ? 
Officers with small escorts travel in perfect 
safety to Chitral and back, where fifteen years 
ago such an attempt would have been certain 
death. In the Khyber an alternative road has 
been ma<i 0 by tribal labour alone. Up and down 
the frontier the most exposed positions are held 
by Militias drawn from the tribes themselves. 
A very notable instance of this change is that 
of the Kohat Pass; at either end of it lie the 
important garrisons and civil headquarters of 
Peshawar and Kohat, which obviously should 
be connected by a metalled road. Time and 
again, attempts to construct this road were 
baffled by the stubborn opposition of the tribes¬ 
men. They thought if the road came that their 
internal independence would go. Some years 
ago the case was put to them again; an officer 
whom they trusted implicitly—and Pathans 
are specially susceptible to personal infl.uence— 
was able to convince them that this would not 
be the case; they accepted the road, helped to 
make it, and where formerly one had to pick 
one’s way on horseback over the boulders of a 
torrent bed, one motors, now in, a couple of hours 
from Peshawar to Kohat. 

It may be optimism: I can only tell you 
' yrhat in the course of thirty years I have seen 


myself, and that induces me to say that there is 
no ground for discouragement. Our aims should 
be to remove deep-seated suspicions, to punish 
thoroughly where deserved, then resume friendly 
relations, patiently persevere, and, above all 
things, civilise; w'e shall thus in tlie end solve 
the problem and succeed in the accomplish¬ 
ment of our task. 


DISCUSSION. 

The Cha-IEman said ho was sure all had listened 
with the deepest interest to Mr. Merk’s paper. No 
one was better qualified to tell the story of the 
North-West Frontier Province. He had referred 
to the romance of the frontier, and its great 
attractions, and to the splendid names which had 
been connected with its history. Wild and sterile 
as the country was, it certainly had a charm which 
must appeal to everyone who had any spirit of 
adventure in his composition. It was the field of 
opportunities for young soldiers and young political 
officers; and his lordship could assure his hearers 
that many such were now gaining laurels which 
were unknown in this country, but which would be 
brilliantly recorded in history. Mr. Merk had 
alluded to the great advance in civilisation which 
had taken place generally on the frontier. He 
(Lord Minto) went out, in 1878, to join Lord 
Boberts. The railway then went only as far as 
Jhelnm, and it was necessary to proceed, by long 
tonga drives and long marches, across the Indus, 
and on to Kohat, and then, by rough roads very 
open to attack, to Thul and up tho Kurram. But 
when there tho other day his lordship found the 
railway to Thul, and an excellent road to Parachinar, 
and the country looking full of prosperity. More¬ 
over, the party came back in one day in motors from 
Parachinar to Kohat, and over the Kohat Pass to 
Peshawar. That was a marvellous change to those 
who knew the country thirty years ago. At the 
latter date one rode through the Kohat Pass at 
some little risk, but now one drove through com¬ 
fortably in a motor. There is now a small 
factory of arms in the Pass, and on his recent 
journey one of the motors broke down, and in a 
few moments there appeared from this factory 
men who seemed fully acquainted with motor 
machinery. The same kind of change was seen 
on tho other side of Peshawar. Not long after 
his arrival in India, his lordship visited tho Swat 
Valley, and the only request made to him by the 
tribes was for the doubling of, the railway line to 
Dargai, as the present haulage power was insuffi¬ 
cient. The civilising power of railways was simply 
enormous; one saw it on all sides. Some people 
were nervous about the increase of railways, on 
the assumption that they might mean unjustifiable 
advance. But his own opinion was that railways 
would diminish the number of expeditions beyond 
all expectation. They brought people into touch 
with one another; they enabled the frontier tribes 
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to know us and trust us, Mr. Mark said the Pathan 
has commercial tastes, and knows very well what 
im)')roved transport means, and that it would 
put more money into his pocket. It was working 
on the right lines to develop the railways not in a 
strategical, but in a commercial sense ; they would 
exert greater civilising influence than anything 
else. Civilisation was bound to advance, and it 
would do so more quickly by commerce than by 
arms. Though we were yet a long way from the 
Durand frontier, he supposed that as years went 
on British administration would probably extend to 
it, and ho hoped that would be feasible without 
innumerable expeditions; because, though he was 
very far from saying that expeditions were all over, 
they had certainly largely diminished, and the 
chances were that they would diminish more in 
the future. Mr. Merk alluded not only to better 
means of communication with regard to railways, 
but to the circulation of news which had. taken 
place on the frontier; and that, his lordship 
thought, was having a very great effect. The 
tribesmen get news of all that is going on in 
India. In the Swat Yalley he was talking to an 
old warrior who fought against us in 1897, 
who said, I have been reading the papers, and I 
see you have trouble in Bengal.” His lordship said, 
“Yes, there is a little trouble there ” ; to which the 
tribesman rejoined, “Why don’t you send me 
and 400 men there? I would soon put it all 
right,” He feared the treatment might have 
been a little crude. Still it showed how 
news was being circulated. The Amir got 
his Beuter’s telegrams as regularly as did any 
official in India. On the whole the circulation of 
information was telling in the right direction. 
There was, however, another side to the picture. 
The enormous increase of arms was a disagreeable 
factor we could not ignore, though he agreed with 
]\Ir. Merk that it required special ciroumstancos 
to unite the frontier tribes. They were much 
better armed now than in 1897; they possessed 
many more arms of precision; and if a common 
cause were to unite the tribesmen the danger to us 
would be greater than it was a few years ago. 
But the advance of civilisation had gained the 
upper hand, and he regarded the future as 
decidedly hopeful. The development of canals 
was also offering enormous opportunities. No one 
had realised the situation more than had Mr. 
Merk, particularly on the Bannu frontier, where the 
Mahsuds, who were not easy people to manage, 
had depended largely on plunder, and if that 
plunder was rendered impossible by the excellence 
of our administration what were these poor people 
to live on ? If we could give them irrigated lands 
and increase their service in the Army, we should 
be going a long way towards solving the difficulty. 
In the Swat Valley the boring through the 
Malakand Pass, and the consequent development, 
not only of irrigation, hut of vast electrical power 
was a marvellous feat of engineering. He thought 
this country should be proud of all that was going 
on on the North-West Frontier, and he regarded 


the future as full of promise. In conclusion, he 
could not say how grateful we .should he to our 
frontier officers, of whom Mr. Merk was a brilliant 
representative. 

The Bight Hon. Sir Mortimer Duraxd, 
G.O.M.G,, said he would take the hint given 
by Lord Minto to intending speakers, and he 
brief in his remarks. But, as he had been 
called upon, there were a few words he would like 
to say with regard to the interesting and very 
encouraging paper given by his old friend, Mr. Merk. 
He regarded it as very encouragiog because he had 
seen Mr. Merk’s work on the frontier, and knew 
how well fitted Mr. Merk was to tell us what was 
the real condition of affairs. The point which 
he (Sir Mortimer) wished to bring out was this, 
that the peace and prosperity of the North-West 
Frontier was not only a good thing from a 
local point of view, but concerned the very 
much more important question of Imperial 
defence. He had no desire to criticise recent 
conventions, or to express distrust of friendly 
nations. Nevertheless, it should he remembered 
that the security of India must always depend, not 
upon any agreements with foreign Powers, but 
upon our being so strong that no one would care 
to attack us. And nothing would add more to our 
strength than a thoroughly pacified borderland, 
organised for defence. Mr. Merk had shown that 
our frontier policy, slowly evolved from many 
conflicting policies, was proving successful, and 
that the borderland was in fact being pacified, 
and brought under effective control. There was, 
therefore, good reason to hope that, although we 
must still expect occasional trouble from the tribes, 
the belt of rugged mountain territory on our North- 
West Frontier would eventually be not a source of 
anxiety but a great barrier against aggression, a 
substantial addition to the security of India. That 
was the chief value of Mr. Merk’s paper, and 
that was why he had listened to it with so much 
pleasure. 

Sir Thomas Holdioh, K.G.M.G., K.G.I.E., 
O.B., congratulated the author on his lucid 
account of the frontier. One could not have 
a better authority on any matters connected 
with the frontier touching things commercial 
or judicial, or even c^minal — in fact, he 
might say, especially criminal. For he remembered, 
many years ago, when he was with Mr. Merk at 
Peshawar, that the walls of his bungalow were 
decorated with a very gruesome array of murderers’ 
knives; and if those knives were not actually 
dripping with gore, they were suspiciously unclean. 
They bore testimony to the flourishing condition 
of that particular branch of Pathan industry. With 
regard to the statement that the Afghans were of 
Jewish origin, that required a word of explanation; 
for if one addressed the Semitic Afghans with the 
statement that they were descended from Jews there 
would be trouble, for they hated and despised the 
Jew as, much as their ancestors, the Israelites, did. 
Many arguments might be adduced on both sides, 
but so far as he knew the Durani Afghan had some 



m 


JOURNAL OP THE ROYAL SOCIETY OP ARTS. 


Jiiiia 2, 1911. 


right to the claim to be descended from the 
Children of Israel. The name Afghan was 
Armenian, signifying simply a man of the hills, 
and that gave the clue at once to the tradition, 
inasmuch as the Israelite tribes were carried 
captive by Sargon to Armenia. Another point 
which came out of the paper was the arming 
of the tribes on the frontier. Everyone agreed 
that the tribes were now much better armed 
than they were a few years ago. One asked why 
they wanted these arms, and where they got 
them from ? He did not believe that in the councils 
of any of the tribes of the frontier there was any 
idea of a serious invasion of India. Those tribes 
had reasons of their own for wishing for arms. 
When he was working hand in hand with Mr. Merk, 
on the Oxus frontier, each of them was supplied 
with an orderly from the 11th Bengal Cavalry. 
These men lived together, ate together, served 
together, and were very handy assistants. On 
one occasion, one of them helped the other 
out of a river when he was in danger of 
being drowned. Yet when the expedition was 
over, and it was time to dismiss the men, 
his orderly came to him and asked for a rifle. 
On being asked why, he said: “Because Merk 
Sahib’s orderly has acquired a valuable rifle, 
and we have got to settle matters between us now 
that the Commission is over. We are going to our 
own country, and one of us has got to shoot the 
other, and he has all the advantage on his side.” 
He (Sir Thomas) told him he could not give him a 
rifle, bub in the end he gave him his revolver, 
with the strict injunction that he should only use 
it in self-defence. He took it away, and nothing 
more was heard of him. Thirteen years afterwards 
ha (the speaker) was in the man’s country, and he 
enquired whether the people recollected him. They 
replied, “ Yes, we remember him well. Twelve 
years ago he was shot' by Merk Sahib’s orderly.” 
That was the truth of the position. Just as we in. 
England wanted more “ Dreadnoughts ” and more 
arms to assert our position in the councils of the 
European nations, so did the tribes in the hills 
require a similar power of asserting themselves. 
Rifles were turned out in thousands in the factory of 
the Amir of Afghanistan, but they were for his own 
people; he (the speaker) never saw Afghan rifles on 
the frontier. Occasionally they were stolen from 
our people and carried across the frontier. There 
were times when one could purchase service 
ammunition across the border considerably cheaper 
than in India; but he thought those times 
had now gone. The chief source of supply was 
undoubtedly gun-running. . With regard to the 
latter, Mr. Lovat Eraser had told us all about 
it. He showed that the trade was British, British 
in its inception, British in its continuance, though 
France, Belgium, and America had all cut in more 
or less. The trade was very lucrative, and whilst 
that was so it would be very difficult to stop it. 
There were still steamers plying in the Persian 
Gulf in connection with that trade. He would 
like to know Mr. Mark’s opinion of how those 


rifles were paid for. Undoubtedly they were 
partly paid for by rupees furnished from the 
Indian Treasury in the form of subsidies. Thus 
we supplied arms at this end, and paid for those 
arms at the other end; and yet we came down 
heavily on the Arab sailors who ran their dhows 
across the Persian Gulf, and on the leaders of the 
Afghan caravans who conveyed those arms across the 
deserts of the Persian frontier. That created a 
position that was certainly illogical. 

General Sir Alfred Gaselee, G.O.B., said he felt 
it a great privilege to hear testimony to the very able 
paper which had been read. The sentiments he 
had intended to express had been largely fore¬ 
stalled by Sir Mortimer Durand, and also partly by 
Sir Thomas Holdich. Mr. Merk said that we had 
300,000 armed men, or men capable of bearing 
arms, men who were hardy, inured to warfare, and 
brave. Amongst themselves those men were with¬ 
out any definite control, and it had been said that 
they were not easily induced to take up arms in 
any quarrel of their own. But they had also heard 
that there had been, on the frontier, fifty-six ex¬ 
peditions—extending over, it was true, a good many 
years. Special mention was not made of the big 
expedition in 1897-8, when we had 50,000 troops 
mobilised. That was a very big affair, and if we had 
been occupied in any other part of the world at the 
same time it would have been a very serious matter 
indeed, and would have gone a long way towards 
crippling us. We had an experience of how brave 
and unorganised and undisciplined men could 
harass an army. That was before the days of the 
Boer War, which also taught us a great lesson. He 
was not an alarmist, but the situation on the 
frontier called for the earnest and careful thought 
of our statesmen and leaders. His impression was 
that the subject did not receive the attention it 
deserved. He did not believe that the Pathan 
bought his arms simply in order to shoot his neigh¬ 
bour, though that might be part of the reason. 
When it was remembered that nearly every man 
on the frontier was able to use a rifle, it showed 
that close watch and care should he observed. 

Dr. M. A. Stein, in proposing a vote of thanks to 
the reader of the paper, said he considered it a 
great honour to do so, as Mr. Merk was a judge of 
unparalleled experience of the frontier. His (Dr, 
Stein’s) studies drew his interest to the North-West 
Frontier long before he was able to go there, though 
that was twenty-two years ago; and though he had 
since been able to carry his travels and rosearohos 
far beyond India, into Central Asia and China, he 
felt strongly drawn to the North-West Frontier, 
which was full of fascination to every historical 
student. He could not venture to touch on many 
points of history, as he feared he would detain the 
meeting far beyond the allotted time if he did; 
hut one or two points had a direct bearing on the 
modern conditions with which they were that 
afternoon pre-eminently concerned. It was true 
that the North-West Frontier had always been the 
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gate of India, but it was all important on which side 
of that gate stood those whose function was to 
guard it. Nowadays this frontier and the tribes in¬ 
habiting it had to be watched with great care against 
the possibilities of invasion. Until the last cen¬ 
tury, that frontier had been really the advanced 
base for Powers which were not essentially 
Indian. Ever since the time of King Darius, 
when the frontier formed part of the Persian 
Empire, stretching down to the Mediterranean, 
this territory had been very closely linked in its 
history with Eastern Iran, and that fact was 
reflected by the population as it at present stood. 
It was not the result of chance migration. The 
Pathans, linguistically and anthropologically, were 
proved to be of Eastern Iranian stock. Mr. 
Merk, in his masterly survey, had not touched on 
the work done by recent administrators of that 
bulwark of India, and one could understand his 
feelings in the matter. But for one who had 
special opportunities for watching the work of 
frontier “Politicals’* without yet sharing it, it 
was a privilege to be able to testify to the essential 
part which their personality has played in the 
success achieved by their administration. He (Dr. 
Stein) knew that the late Sir Harold Beane, that 
truly great “ Warden of the Marches,” had always 
been guided by a full appreciation of the past 
history of the frontier and of the ethnic features 
of its population. He hoped that these factors 
would always receive due recognition in future 
frontier policy. 

Dr. Walteje Saisb said in reference to Mr, 
Merk’s remarks on the connection of the Afghans 
with the Lost Ten Tribes of Israel it might be of 
interest to them to hear what the Amir of 
Afghanistan himself thought of the matter. When 
he (the speaker) was in Cabul, at the end of 1909, 
the Amir said to him, “ Dr. Saise, take your note¬ 
book and write down what I say. We, the Ben-i- 
Israel, came to this country and conquered it. We 
converted some of the people to the faith of Israel; 
we killed some of the people; and others in the 
inaccessible mountains remained with their old 
religion. Cannot define that religion. Like that 
of the North. American Indians. Went about 
troubling people; killing people 1 They were the 
Kaffirs. In the time of Osman the Arab (the 
fourth Caliph of Medina) Cabul was taken and we, 
the Ben-i-Israel, became Mussulmans. But we 
reverted to our Israelitish faith, and then in the 
time of Abdul Malik (the tenth Caliph), sou of 
Merwan, and when Hooiaj was Governor of Iran 
(Persia), we were reconverted to Mohammedanism, 
and have retained the truth faith ever since.” 
This would be about 700 a.d. That belief of the 
King of Afghanistan in his Israelitish origin was 
worth recording, even should it have small ethno¬ 
graphic value. He (Dr. Saise) was inclined him¬ 
self, after a personal acquaintance with the Afghans, 
to consider there was much force in the reasoning 
of Sir Thomas Holdich—in that fascinating work, 
“ The Gates of India”—that the Afghans are 


descendants of the Lost Ten Tribes of Israel. But 
be this as it may, he heard from the King’s own 
lips that he believes he is descended from Israel, 
and all the Durani (the royal) tribes believe it also. 
Mr. Merk’s reference to railways reminded him 
that his Afghan companions, among’ them the 
Mehmandar Bashi (a cousin of the Amir), on the 
way to Cabul, informed him that they did not like 
railways! They stated that before the railway 
came to Peshawar wheat flour sold at twenty-four 
seers per rupee. Now the price is six seers per 
rupee. “When you build railways,” said they, 
“ away go the food-stuffs to other countries and 
prices rise! ” This view was held by most of the 
Afghans with whom he had conversation, and the 
subject was constantly cropping up, for he frequently 
reminded them he could get from Bombay to 
London by train and ships as quickly as they 
could travel from Peshawar to Cabul on ponies. 
He had great pleasure in seconding the vote of 
thanks to Mr. Merk for a most interesting and 
instructive paper. 

Mr. Meek, in reply, said there was no doubt 
that the tribesmen were now better armed than 
formerly. They had increased their fighting 
strength in every respect save one, and that was 
the following: they have breech-loaders, and, 
unless they could manufacture their own ammu¬ 
nition, they would soon come to the end of their 
resources. But, apart from that, the arming of the 
tribes was a further reason for what he had suggested 
as the keynote of the policy which should be 
pursued, namely, to civilise. He expressed his 
keen appreciation of the vote of thanks, and for 
the interested attention of his audience. 

Sir William Lee-Wabnee, G.C.S.I., Chairman 
of the Indian Section, in thanking Lord Minto for 
taking the chair, remarked that what his lordship 
had done in the five years of his rule, in a time of 
exceptional difficulty, history would record. All 
present felt great gratitude to Lord Minto for 
presiding so soon after his return home, and for 
the remarks he had made before a section which 
did its best to disseminate a knowledge concerning 
the great Indian Dependency. 

The Ohaieman, in acknowledging the thanks, 
said it had been a great pleasure to be present to 
hear the admirable paper, which had been followed 
by an equally good discussion. He would always 
be glad to do anything he could to assist a dis¬ 
cussion about Indian affairs, and to facilitate a 
better understanding of the Dependency among 
the people at home. 


HOME INDUSTRIES. 

State Imurance ,—^The debate on the second 
reading of the Insurance Bill has disclosed no ill 
feeling towards the measure, but some anxiety as 
to what might result from its becoming law in its 
present shape, and outside Parliament the anxiety 
is much more pronounced. Great interests are 
uneasy. , At present employers of labour are not 
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loudly objecting—they are reassured by the ex¬ 
perience of Germany—hut it is significant that 
the resolution submitted to a conference of Friendly 
Societies for referring the Bill to a committee of 
inquiry, and -which, as it originally stood, spoke 
favourably of the Bill, was amended so that it 
might be entirely neutral; the Trade Unions fear 
that the Bill may be prejudicial to them; the 
doctors, with whom it so largely rests whether the 
Bill, if it becomes law, is to work w’-ell, are holding 
great meetings of protest; and those who speak for 
the more helpless classes—the casual, the char¬ 
woman, the domestic servant, and the like—dwell 
upon the neglect of the Bill to give them adequate 
protection. The chief objections may be sum¬ 
marised as follows:—(!) The Bill is unjust, since 
the healthy and efficient will pay for the weakly 
and inefficient whilst receiving nothing, and women 
are barred when married; (2) there is inequality of 
sacrifice; (3) the classes most in need of assistance— 
the casual worker, the migratory worker, the small 
worker for no master—will be more or less outside 
the benefits of the Act; (4) unless the bill is amended, 
the remuneration offered to doctors will not attract 
competent men; (5) the effect on labour must sooner 
or later be unfavourable, since wages will be 
lowered, or staffs reduced, or prices raised; (6) a 
great impetus will be given to malingering, more 
especially simulated unemployment; (7) the Friendly 
Societies will be prejudicially affected by reduction 
of subscriptions, the managing committees and 
officers will be unable to do the work thrown upon 
them, and the risk of defalcations will be great, 
and will lead to State control that must affect the 
independence of the Societies; (8) doles of money 
emasculate, and there is grave risk that the scheme 
may revive some of the abuses of the old Poor Law 
system. These several objections to the Bill may 
be satisfactorily met, but one and all they are 
weighty, and will require exhaustive discussion in 
Parliament if the Bill is not to work more evil than 
it cures. 

Textile Wm'hcrs. —The General Secretary of the 
Amalgamated Society of Operative Cotton Spinners, 
who is also Secretary of the International Federa¬ 
tion of Textile Workers’ Associations—which meet 
in Amsterdam next month—has issued his annual 
report, which contains much interesting infor¬ 
mation as to the work of the organisation during 
the past three years. The secretaries of the English 
Trade Unions give particulars of the conditions in 
their own departments. Mr. Marsland, of the 
Operative Spinners’ Association, gives figures which 
illustrate the difficulties passed through during the 
three years, 1908-10. The number of disputes 
dealt with at the central office was 487. To 
members out of work through bad trade and other 
causes the sum of £236,697 was paid. Members 
who had met with accidents in the mills were paid 
£17,067. The amount paid to members involved ’in 
strikes and look-outs was £173,163. Luring the 
same period £2,041 was paid in grants to help other 
associations. The total expenditure* for the’ three 


years amounted to £r503,679. In many districts 
every spinner belongs to the Association, and where 
this is not the case the percentage of non-members 
is very small. 

The Infliction of Fines^ and Humidity in Mills.— 
The Secretary of the Northern Counties Weavers’ 
Amalgamation reports that, taking the same three 
years, the total cost for strikes and stoppages of all 
kinds to the district Associations and the Amal¬ 
gamation reached £270,346. For many years past 
there has been a system in the weaving department 
of inflicting fines for alleged bad work which has 
become so irksome that the workpeople have oom- 
meneed an agitation for the abolition of all fines 
and deductions from their wages. There is also 
general complaint of the practice of about one-half 
of the weaving mills which use artificial humidity 
in order to make a weaving atmosphere.” Hot 
steam is sent into the sheds and ejected from pipes, 
or the air is sprayed with fine particles of water. 
The workpeople have taken strong objection to this 
practice, on the ground that it is detrimental to 
their health, and that it is mostly required in order 
to facilitate the weaving of inferior material. It 
seems that hot air is sent through the sheds even in 
the summer months, causing great personal dis¬ 
comfort and much physical prostration, and in the 
winter months the sheds are said to be heated to 
such an extent that many workpeople oontraj^^ 
bronchitis and rheumatism. Some time ago The 
Government appointed a commission, which in¬ 
cluded representatives of the workpeople and 
employers, to inquire into the whole question. 
The inquiry extended over two years, and the report 
is expected in the course of the next few weeks. 

The Northrop Loom. —Considerable apprehension 
is being felt by workers as to the progress of this 
loom. Its general adoption would bring the cotton 
weavers of Lancashire face to face with a very 
serious problem—perhaps the most serious they 
have had to reckon with in our time. Operatives 
are now working twelve, sixteen, and twenty 
Northrop looms each, and the number of looms of 
the Lancashire type worked by an operative does not 
average more than four for each weaver. It follows 
that the general adoption of the new loom would 
mean the displacement of a very large number of 
workpeople. It is not at all likely that the cotton 
trade will ever, oven under the most favourable 
conditions, be able to expand sufficiently to absorb 
those thrown out of employment by the new loom, 
and it is not easy to find the solution of the problem. 

Tlie New Tulle Process.—A new process that is 
being worked at Fresnoy-le-Grand, near St.Quentin, 
bids fair to affect seriously the silk tulle industry. 
The new fabric is produced from the same raw 
material as artificial silk-and dispenses with the 
weaving operators, the fabric being made directly 
from the ordinary artificial silk solution. The 
system is a modification of that of ordinary calico 
printing, but whereas in calico printing the object 



June 2, 1911 


JOUBNAL OF THE EOYAL SOCIETY OF ARTS. 


765 


is to transfer the colours from the engraving to the 
cloth, in the manufacture of tulle the printing paste 
is caused to coagulate in the engraving, and then 
removed from it as a continuous web. A large 
copper cylinder, much larger in circumference than 
the ordinary calico-printing roller, is engraved with 
a net pattern, so that if a piece of gauze or tulle or 
corresponding design were wrapped round it the 
fabric would fall into the engraved portion. A 
description of the process in The Manchester 
Guardian says:—“The printing ‘colour’^ used, a 
fairly thick solution of viscose, cellulose in cupro- 
ammonium, or celluloid, in fact, the usual mixture 
used in the manufacture of artificial silk, is fed on 
to the roller from a trough arrangement fixed over 
it, not from a colour-box below it. The roller 
revolves slowly, and the surplus * colour ’ is removed 
in the ordinary way by means of a ‘ doctor,’ leaving 
the engraving filled with paste. This is then caused 
to coagulate whilst in the engraving by spraying 
the roller with some suitable solution—water for 
celluloid, zinc chloride for viscose, or dilute sul¬ 
phuric acid for a cupro-ammonium solution of 
cellulose—the surplus liquor running off the 
cylinder into the trough beneath. The solidified 
artificial silk is then removed from the engraving 
in a similar manner to that adopted in the prepara¬ 
tion of celluloid films, etc., and carried away as a 
continuous piece on an endless travelling band 
pressing against the cylinder. The engraving, after 
delivering its contents, is thoroughly cleaned by 
squirting it with water, and dried by means of a hot¬ 
air blast, and goes round to receive mote ‘ colour,’ 
the cyle of operations thus going on continuously. 
The French works has now thirty of these machines 
running, each capable of producing about fifty yards 
of tulle per hour. The cost of manufacture is said 
to be about three-halfpence per yard. The material 
is fairly strong, especially to tearing, and does not 
compare at all unfavourably with the ordinary 
woven goods. It is proposed to erect a works in 
Germany.” 

Bradford and Australia. —Mr. 0. Hamilton 
Wilkes^ who is His Majesty’s Trade Commissioner 
for Australia, has expressed his surprise at the 
seeming apathy of Bradford. Mr. Wilkes has been 
paying visits to the chief commercial centres of 
the country. At Manchester and Sheffield he was 
welcomed, but at Bradford manufacturers and 
merchants, as he complains, ignored him. “ The 
Bradford manufacturers,” he says, “must be 
perfectly satisfied with the trade they do with 
Australia, as evidently they believe they know 
everything that is to be known about the con¬ 
ditions of trading in that vast continent.” And 
yet, as Mr. Wilkes points out, the British imports 
of velvet and velveteens into Australia amounted 
in value last year to only £274,786 worth out of 
£1,094,262. Mr. Wilkes thinks there is something 
in this matter worth consideration by British 
manufacturers, but the Bradford Chamber of Com¬ 
merce, when, officially informed of Mr. Wilkes’s 
intended visit, decided to take no action as a body, 


and many members expressed their opinion that 
Trade Commissioners can teach them nothing. 

The Coronation and “ Sweating —Miss Emily 
Cox, who is chairman of the Manchester, Salford 
and District Women’s Trades Union Council, 
expresses the fear that the Coronation preparations 
mean for some of the humbler workers sweated 
labour. Miss Cox says that a few days ago she 
found a Manchester handkerchief-hemmer at her 
machine, but the work on which she was engaged 
was not the usual long strips of handkerchiefs, but 
Coronation flags, and these flags are not paid for at 
the usual rates. Handkerchief-hemmers are among 
the worst paid of the home-workers of Manchester, 
but for this special work a still lower depth of 
sweating has been reached. Small flags are 
machined for less than 6d. a gross. For flags a 
yard long (two sides only to be hemmed) the 
machinist is paid l^d. a gross, and out of this she 
has to supply cotton, which costs over 2d. for the 
one hundred and forty-four flags. Thus for two 
hundred and eighty-eight yards of machining, and 
for the finishing, folding, and carrying to and fro, 
she receives about 5Jd., and she must work on 
Sundays as well as week days to earn enough for 
her rent, and the ever-shrinking pittance that 
goes for food. 


OBITUARY. 


SiE Charles Alfred Elliott, K.C.S.I., LL.D.— 
Sir Charles Alfred Elliott died suddenly, from 
syncope, on the 28th May, while he was attending 
communion service at St. Paul’s Church, Wimbledon 
Park. Born in 1835, he was educated at Harrow 
and Trinity College, Cambridge. In 1856 he passed 
into the Indian Civil Service, and served through 
the Mutiny in 1857-8, receiving a medal and being 
mentioned in despatches. After holding several 
minor offices he was appointed Secretary to the 
Government of the North-West Provinces, a post 
which he held from 1870-5. In 1877 he became 
Famine Commissioner in Mysore, and in the next 
year Secretary to the Famine Commission presided 
over by General Sir Richard Strachey. He was 
then selected to organise the Census of 1881, but 
before this task was completed he was appointed 
Chief Commissioner of Assam. From 1886-7 he 
was President of the Finance Committee, from 
1887-90 Member of the Executive Council of the 
Viceroy in charge of Public Works, and from 1891-5 
Lieutenant-Governor of Bengal. After his return 
to England he served on the London School Board, 
and as Chairman of its Finance Committee up to 
the time of its abolition by the Act of 1902. He 
was created K,G.S.I. in 1886, and LL.D. of the 
University of Edinburgh. 

Sir Charles became a member of the Royal 
Society of Arts in 1896. In the following year he 
read before the Indian Section a paper “ On Measures 
taken by Government for the Prevention of 
Famine in India,” for which, he received a silvei; 
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medal; and in 1905 he read a second paper on 
“ The Indian Census Beporfc, 1901.” He presided 
at a meeting of the Indian Section in 1907, when 
Sir Edward Buck, K.O.S.I., read a paper on “The 
Applicability to India of the Italian Method of 
Utilising Silt,” and he took part in discussions 
on numerous occasions. He was a member of 
the Indian Section Committee, and he made his 
last appearance at the Society only three days 
before his death, when he was present to hear the 
paper which is reported in this number of the 
Jo7irnal. 


GENERAL NOTES. 


Brize eor Electric Lamps for Miners.— 
The sum of £1,000 has been placed by a colliery 
proprietor at the disposal of the Secretary of State 
for the Home Department to be offered as a prize 
for the safest and most efficient electric lamp or 
lamps for miners. The competition is open to 
persons of any nationality, and the lamps sub¬ 
mitted must reach the Home Office Testing Station, 
Rotherham, not later than December Slat, 1911. 
Particulars of the ref^uirements which the lamps 
must fulfil may be obtained at the Home Office. 
In judging the competition, regard will he paid to 
(a) the first cost of the lamp; (6) the cost of main¬ 
tenance; (c) convenience in handling; and (d) 
he weight of the lamp when charged and ready 
for use. 

Tete Queensland Sugar Industry.— Queens¬ 
land is one of the great sugar-producing States of 
Australia, and practically all of the sugar consumed 
in the Commonwealth is grown and refined in this 
State and in the northern part of New South 
Wales. The leading feature of the industry is the 
number of small cane-growers engaged in it, who 
now supply cane to the central mills, of which 
they are proprietors, as compared with the large 
estate owners of the past. There are about 126,000 
acres of land in Queensland under sugar cane. 
The estimate of the output of sugar for 1910 was 
170,684 tons produced by white labour, and 15,492 
tons produced by black labour. There are fifty- 
three sugar factories in operation in Queensland, 
employing over 4)300 hands and representing an 
investment of about £2,260,000. The chief enemies 
of the sugar cane are the cane grub north of the 
Tropic of Capricorn, and frosts in the south, also 
occasional fires. 

New Poet at Buenos Ayees. —^The Government 
of the Argentine Bepubhc have decided to construct 
a new po^t at Buenos Ayres. The cost of this 
undertaking is estimated at 24 millions^ of piastres 
(paper currency). 

The French Match Monopoly,-— The annual 
report of the Director-General of the State Manu¬ 
factories in France, which has recently appeared, 
shows that the total r^^eipts of the match monopoly 
ha 1909 amounted to £1,600,000, an increase of 


£16,000 over the preceding year. The not profits 
were £14,600 in excess of the profits realised 
in 1908. The average consumption of matches 
per caput in France during 1909 was 1,146, 
representing an expenditure of a fraction over 
elevenpence. The ordinary wooden sulphur 
matches, which iguite by friction upon any surface, 
furnished 55 * 0 per cent, of the quantity delivered 
to the public; wooden safety matches, which ignite 
upon a special surface, 41*2 per cent,, and wax 
matches, 3 * 2 per cent. The State purchased during 
the year £71,500 worth of foreign matches to supple¬ 
ment its own production. Employment was given 
to 834 men and 1,467 women, distributed among the 
six State factories, which are situated at Marseilles, 
Pantin-Aubervilliers, Tr61az6 (Maine-et-Loire), 
Aix-en-Provonco, Saintinos (Oise), and Begles 
(Gironde). 


MEETINGS FOR THE ENSUING WEEK. 

Tuesday, Junk 6„.Royal Institution, Albemavle-street, W., 

3 p.m. Dr. W. W. Watts, “ Charuwood Forest and 
its Fossil Landscape.” 

Photographic, 35, llussell - square, W.C., 8 p.m. 
Mr, Demauhy, “The Oil-Transfer Process.” 

Wednesday, Junk 7...Economics and Political Science, 
Loudon School of, Clare Market, W.O., 5 p.m. 
Professor Sir .John Macdouoll, “The History of 
International Law since 1848.” 

Concrete Institute, 2D0, Van.xhaU-brldge-rond, S.W,, 
11.30 a.m. Summer Meeting. 1. Professor 
Beresfonl Pite, “The Aesthetic Treatment of 
Coucrotc.” 2. Report of Committee on “The 
Testing of Concrete, Boinforccil-Concretc, and 
Materials Euipl<>ycd Therein.” 

XHUttSDAY, Junk 8...Con(3rete Institute, 20(1, Vanxhall- 
bridge-road, B.W., 11.30 a.in. Surninor Meeting 
contiimed. 1. Mr. A. E. Corbett, “The Y.M.C.A, 
BuiUling, Maiichester.” 2. R«‘port of Committee 
on “ThcBtandardisatiouof Drawingsof Rohiforeed- 
Ooncrete Work.” 

Royal Institution, Albemarle-street, W., 8 p.m* 
Mr. T. Thorne Baker, “Practical Progress in Wire¬ 
less Telegraphy,” 

Optical, at the Chemical Society, Burlington House, 
W., 8 p.m. 1. Dr. Ettles, “ Sight Testing Appa¬ 
ratus.” 2. Mr. S. D. Chalmers, “ Zone Plates.” 
3. Mr. V. H, Mackinney, “ A NewToric Machine.” 

Aeronautical, at the ROYAL Society op arts, Jolm- 
street, Adelphi, W.C., 8 p.m. 

FRIDAY, June 9...Royal Institution, Albemarle-.street, W., 
9 p.m. Professor Svante Arrhenius, “Apj>lica- 
tions of Physical Chemistry to the Doctrine of 
Imranuity.” 

Malacologioal, Burlington House, W., 8 p.m. 1. Mr. 
E. A. Smith, “ Description of a New Species of 
Aomajafrom Bombay and Ntites on Other Forms 
from that Locality.” 2. Mr. H. ,B. Preston, 
“Description of Three New Species of Operculte 
Land Shells from Grand Cayman Islands.” 3. Mr. 
G. K. Glide, “Further Note on Preoccupied 
Molluscan Generic Names and Proposed New 
Names.” 

Geologists’ Association, University College, W.C., 
8 p.m. X. Dr. Carl Fred Koklerup, “ The Geology 
of the District of the Bergen Arches.” 2. Mr. 
Horace W. Monckton, “ The R^ok Formation of 
the Bergen District.” 

Saturday, Junk io...Royal institution, Albomarle-street, 
W., 3 p.m. Dr. W. L. Courtney, “ Types of Greek 
Women,” (Lecture It.) 
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THE ROYAL SOCIETY OF ARTS.^ 

By Sir Henry Trueman Wood, M.A., 

Secretary of the Society. 

I. —The Origin of the Society. 

During the eighteenth century several 
societies were established in difEei'ent parts 
of the three kingdoms for the encouragement 
of the Arts and Industries. The oldest of these 
is the Royal Society of Dublin. This was 
founded in 1731, under the title of the DubHn 
Society for Improving Husbandry, Manufactures 
and other Useful Arts. Previous to this, in 1683, 
a Philosophical Society, on the model of the 
Royal Society of London, had been formed. 
This had rather a chequered existence, and 
seerns to have come to an end before the close of 
the seventeenth century. Later on the second 
Dublin Society was established, mainly by Dr. S. 
Madden, who himself provided prizes for useful 
inventions and for proficiency in the Fine Arts. 

In 1749 this Society was incorporated under 
the name of the Royal Dublin Society, in which 
name it has ever since carried on much valuable 
work. It had the advantage of Government 
aid, and between 1761 and 1767 it distributed 
Government grants to the amount of £42,000 
in the promotion of agriculture and manufao- 
tures. ^ ___ 

■* Nothlni? like a history of the Society has ever been. 
written. A great deal of information is contained in a 
lengthy j>aper read in 18G8 (see Jounml., Vol. XVIT. p. 10, 
etc,), by S, T Davenport, who was Financial Officer of the 
Society from 18r)JJ till hi.s death in 1875. The best account of 
the Society is to be found in a .series of articles contributed 
to Engineering in .Tnly and August, ISOl, by H. B. Wheatley 
(As-sistant Secretary 187!) to 1009). A short but brightly- 
written sketch of tlie Society is given in “Seientific London 
(B. H. Becker), 1874. The “ Microcosm of London,” published 
by R. Ackerman in 18X1, gives a good account of the Society 
as it existed at that date, and contains an interesting picture 
of the Great Roam, showing the arrangement of the room 
before the modern alterations. Charles Knight’s “ London,*' 
Vol. V. (1843) also contains an illustrated chapter, on the 
Society. Some other accounts might be mentioned, but on 
the whole, outside of its own publications, the history of the 
Society must he sought in the magazines and newspapers 
of the last two centuries, from the Gentlemmi^n 
and the Publio Advertiser down to the periodicals and 
joui'nals of our own time. 


The London Society of Arts, therefore, dating 
as it does from 1754, though the oldest association 
of the sort in Great Britain, is younger by some 
twenty-three years than the sister society in 
Ireland. 

Two other technical societies founded in the 
eighteenth century still survive, the Highland 
and Agricultural Society of Scotland (1784) and 
the Bath and West of England Agricultural 
Society (1774). 

In America, before the foundation of the 
Society of Arts, Dr. Franlclin had already pub¬ 
lished (1743) a “ Proposal for Promoting Useful 
Knowledge Among the British Plantations,” and 
this led to the formation of the American Philo¬ 
sophical Society, which still flourishes, but 
devotes itself exclusively to pure science. 
In 1765, after the establishment of the Society 
of Arts, a similar society was formed in New 
York, and a number of prizes were offered for 
industrial advances in the Province of New 
York. The first list of such prizes, which varied 
in amount'j from £30 to £2, was sent to the 
.London Society, and is still in existence. 
Many other societies, some of an industrial 
character, were started in America later, after 
the independence of the United 'States. 

All the other technical societies established 
about this time had but a brief existence, and 
few of them have left any records behind them, 
Lecky* mentions a Society for Improving the 
Knowledge of Agriculture in Scotland as estab¬ 
lished in 1723. In 1754 there was founded the 
Select Society of Edinburgh for encouraging the 
Arts and Manufactures of Scotland. The principal 
promoter of this was Elizabeth, Duchess of 
Hamilton—one of the beautiful Miss Gunnings. 
Mrs. Palliser refers to this society in her history 
of lace, ’ and mentions the award of prizes for 
Scottish lace for some few years. At one time 
this institution was ih correspondence with the 
Society of Arts in London, . ' 

* ** EngEnd in the Eighteenth Century,t* Vol. II,, p. 318 


. (Edition 1909). 
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Perhaps the most curious of these institutions 
was the Anti-Gallican Society, which was estab¬ 
lished in London in 1750 or 1751, for the 
protection of native industries and the dis¬ 
couragement of French imports. This society 
seems, by reports which appeared from time to 
time in the s Magazine^ to have held 

quarterly meetings up to 1754, or thereabouts, 
at which meetings small prizes were awarded 
for English lace, needlework, etc. In 1753 a 
medal was presented to one Captain John Mead, 
“ for having caught the greatest number of 
whales last season ” ; and another medal to 
Captain Gockburne “ for his gallant behaviour 
to the commander of the French squadron at 
Annamobar, on the coast of Guinea.'’ On 
another occasion they made a grant of five 
guineas to ‘"an honest, industrious old couple” 
whose cow had died from “the distemper.” 
For some time there is no further available 
information about their proceedings; but in 
1759 they appear to have taken more strenuous 
action by starting the “ Anti-Gallican ” privateer. 
This ship captured a French Indiaman in 
Spanish waters, whence arose considerable 
difficulty; eventually the prize was declared 
illegal, and had to be given up. It looks as if 
this last effort in the promotion of British in¬ 
dustries brought tliis Society to an end, for no 
further record of their proceedings appears. 

There may have been other precursors of the 
Society of Arts, but research has failed to find 
evidence of thoir existence. After the Society 
was founded it had a certain number of 
imitators. The Gentleman'^s Magazine for 1755, 
p. 505, contains an account of a society 
established that year in Breconshire on the 
model of the Society of Arts, for the encour¬ 
agement of local agriculture and manufactures 
by the offer of prizes, and the suggestion is 
put forward that other like societies might 
usefully be established in all the counties. 
After 1758, when, as hereafter mentioned, 
Shipley, the Society’s founder, had retired to 
Maidstone, he founded a local society there 
which for some years did useful work. 

Archdeacon Cunningham, in his well-known 
work,* mentions in his list of authorities “ An 
Account of the Origin, Proceedings and Inten¬ 
tions of the Society for the Promotion of Industry 
in the Southern District of the parts of Lindsey 
in the county of Lincoli, 1789,” but up to 
tbe present no further information about this 
ihstitutiomhas been discovered. A Society of 

* English iidustry anti Commerce,” Vol. IL, p. 993 
CB4itionl907). \ 


Arts was established in Barbados in 1781, and 
continued to publish proceedings till 1784. These 
publications aro mentioned in the supplement 
to CundalFs “ Supplement to Biograplua 
Jamaicensis,” and copies are in the British 
Museum Library. 

On the Continent the Society had at least 
one direct imitator, for it is recorded that the 
Empress Catharine II. of Russia was so much 
pleased with the account of the premiums 
offered by the Society of Arts, that in 1766 she 
establislied in her own dominions the Free 
Economical Society of St. Petersburg, with 
objects similar to those of the English Society. 

Later on there were many societies founded, 
both at home and abroad, with similar objects 
to those of the Society of Arts, but all these 
were started after 1801). The closing years of 
the eighteenth century saw many more scientific, 
philosophical, and literary institutions founded, 
but none of these were of the same character 
as, or had similar aims or objects with, the 
Society of Arts. 

The earliest proposal of which any record 
exists for the foundation of a Society of Arts 
in London goes as far back as 1721, when it is 
said that a pamphlet was publisliiod, entitled, 
“ Throe Letters concerning the forming of a 
Society to bo calked the Cliainbor of Arts, for 
the preserving of Operative Knowledge, Miechani- 
cal Arts, Inventious a.nd Manufactures.” * 
Probably the time oi the South, Sea Bubble 
was not a fortunate t)ne for the exploitation ri 
such schemes; cerl)ainly nothing came of the 
pro2)osal. 

In 1753 William Shipley f published in North¬ 
ampton certain “ proposals for raising by sub¬ 
scription a fund to be distributed in premiums 
for the promoting of improvements in the liberal 
arts and sciences, manufactures, etc.” This 
was followed a little later in the same year by 
? a scheme for putting the proposals into 
execution,” published in London. 

Short Account oi! , . . tho Soeiuty,’* otc., by a tuem- 
l)oi'(E<lwara BridKon), l7(Jr>. A scarce pamphlet, giving’an 
account of the Society of Arts’ origin. 

Another rather similar pjunphiet, “ A Concise Account 
... of the Society,” was puWisiicd two years oarUcr, in 
1763. It also was anonymous, I)ut was written by Thomas 
Mortimer. The information it contains is rather fuller. 

t The materials for a life of Shipley are scanty. A certain 
amount of information is to be found in the Society’s minute 
books and account books. The writer of the “ Concise 
Account of tho Society ” previously referred to, states that 
au account of Shipley’s proceedings in connection with the 
foundation, of the Society was drawn up, and a copy pre¬ 
sented to “ the Antitiuarian Society,” by James Thool)ald, 
one of the Society’s first Vlce-Eresidetits. No such docu¬ 
ment, however, either in print or MS., is now to he found in 
the Ui)rary of the Society of Anti(iuarios. Tho author of 
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Shipley was a portrait and landscape painter 
of no great merit. According to Redgrave* he was 
“ better known as the founder of the St. Martin’s 
Lane Academy, known as Shipley’s School, where 
the best artists of a whole generation studied.” 
Where Redgrave got his information from is 
unlmown. No evidence can be found to prove 
that Shipley’s Academy was in Sb. Martin’s 
Lane, though the Academy founded by Sir 
William Thornhill in the Piazza, Covent Garden, 
was transferred there after his death by his 
son-in-law, Hogarth. Later on, in 1763, we find 
that special prizes were awarded by the Society 
to the pupils in this school, and also to the 
pupils of the school f estabhshed by the Duke of 
Richmond in Whitehall. 

Shipley’s Academy was certainly in the 
Strand. Where it was befere Shipley’s connec¬ 
tion with the Society it does not seem possible 
to say. It must have been in existence, because 
Richard Cosway received his earliest instruction 
at it, and Cosway was amongst the first prize¬ 
winners of the Society. Afterwards it seems to 
have migrated with the Society to the various 
houses in which the offices of the Society were 
during the first five years of its existence— 
Craig’s Court, 1755 ; Castle Court, 1756 ;$ and 
Little Denmark Court, 1759, After this, when 
Shipley’s ofiicial connection with the Society 
had ceased, there seems some reason to believe 
that his Academy was moved to the house at 
the corner of Beaufort Buildings (afterwards 
No. 96, Strand), which later on became Acker¬ 
man’s Fine Art Repository, and later still 

the “ Concise Account,” however, extracted a good deal from 
Theobald’s narrative, and it is from this source that most of 
what we know about Shipley and his efforts to start a society 
are derived. A short life of Shipley is given in “ Ilussell’s 
History of Maidstone ” (1881), and this gives some particulars 
of his later years. This information is reproduced in a short 
article in the Journal (Vol. XXX. p. 933), written by H. B. 
Wheatley. The account in the “Dictionary of National 
Biography ” is based on this article, though other refereimes 
are given. One or two mistakes appear in this account. 
Shipley was in all probability born in London, not in Maid¬ 
stone, and he certainly died in Maidstone, and not in 
Manchester. 

* “ Dictionary of Artists of the English School.” 

t A note in the Gentleman's Magazine, March, 1758, p. 141, 
records the opening of this school. A room was supplied 
with busts and pictures for the use of art students. Wilton 
and Cipriani wore engaged to attend at certain times and 
examine the students’ work. 

$ “ My late father, Nathaniel Smith, and .Joseph NoUekens 
were playfellows, and both learned drawing together at 
Shipley’s School, then kept in the Strand, at the eastern 
eorner of Castle Court; the house, now No. 229, is at present 
occupied by Mr. Helps. What renders the building the 
more interesting is that it was not only in this house that 
the Society of Arts had its first meetings, but it was sub- 
BO(iuently inhabited by Hawle, the antiquary, and friend of 
Captain Grose.”—J. T. Smith, “ NoUekens and His Times,” 
1828, Vol. I., p. 3. 


Rimmel’s well-known perfumery shop, Beaufort 
Buildings disappeared about 1902-4, when the 
new Savoy Hotel buildings were erected, and 
the Strand frontage was set back. 

Not very mnoh is really known about Shipley’s 
life. He is said to have been born in London in 
1714.* His father was Jonathan Shipley, 
‘‘ Citizen and Stationer ” of London. He was a 
native of Leeds, who afterwards lived in Walbrook. 
William's mother was Martha Davies. Her 
family owned Twyford House, near Winchester, 
and the property was inherited by Shipley’s 
brother Jonathan, the Bishop of St. Asaph. He 
was a liberal-minded divine, a friend of Frank¬ 
lin’s ; and it was said, probably without truth, 
that he might have been appointed Archbishop 
of Canterbury but for his strongly-expressed 
opposition to the American War. 

William Shipley is said to have been originally 
a drawing-master in Northampton, and to have 
settled in London in 1750, though it was from 
Northampton that he dated his “Proposals.” 
He appears to have been an active-minded man, 
full of ideas, and with some capacity for organi¬ 
sation ; but perhaps devoid of ambition, for he 
never seems to have troubled himself to obtain 
either credit or profit out of the successful 
realisation of his ideas. According to a Maid¬ 
stone tradition he was an absent-minded man, 
so much so, that on his way to church to be 
married he was led away by the sighti of a rare 
butterfly to start on its pursuit and, conse¬ 
quently, arrived late for the ceremony. At all 
events, as soon as the Society he suggested was 
successfully established and flourishing, he 
retired from its concerns, though for some four 
years he seems to have devoted himself ener¬ 
getically and without much pecuniary reward to 
its establishment, For the first year after the 
Society was formed he acted as secretary without 
pay. When the Society was formally constituted 
in 1755 he was appointed secretary, and this 
post was afterwards, in 1757, changed to that 
of registrar. 

In October, 1760, at a regular meeting of the 
Society, a letter from Shipley was read “acquaint- 
'ing the Society of his having lately engaged in 
business of such importance as to render him 
incapable of discharging his duty to the Society 
as their register without very much injuring 


* This is the date given in all the biographical dictionaries. 
The same year is given as the date of the birth of his brother 
Jonathan, and in his case correctly, as is shown by his 
mommient in the churchyard at Twyford, near Winchester. 
The date on William’s tombstone in All Saints’ Churchyard, 
Maidstone, is illegible. Pi’obably Jonathan was the elder 
brother. He inherited his mother’s property at Twyford, 
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liis own affairs.” What this business was does 
not appear. It may have been the development 
of his academy. At all events, his resignation 
was <accepted -with thanks for his past services. 
That his retirement was not due to lack of 
appreciation of those services may be assumed 
from the fact that he was made a “ perpetual 
member ” of the Society in 1755, was presented 
with its gold medal in 1756, and had his portrait 
painted for the Society by Oosway, his former 
pupil. It may be that liis capacity lay 
rather in the direction of origination than of 
administration. At all events, we hear no 
more of him in connection with the Society after 
1760. In 1768 he went to live at Maidstone, 
where he was manied, and remained until Ms 
death in 1803. He was buried in the churchyard 
of All Saints’ Church. All that is known of Ms 
life at Maidstone is that he established a local 
Society on the same lines as the Society of Arts, 
and busied Mmself in philanthropic work. 

SMpley, having published Ms scheme, set to 
work to secure the help of influential people, and 
succeeded in interesting, amongst others, Lord 
Folkestone and Lord Romney, to whom, with 
SMpley himself, must be ’given the credit of 
founding the Society of Arts. Indeed, it appears 
that if Shipley originated the idea, Lord Folke¬ 
stone carried it into execution j and, in all 
probability, without his practical help and his 
influence there never would have been a Society 
of Arts, 

On March 22nd, 1754, there was held at 
RawthmelFs Ooflee House, Henrietta Street, 
Covent Garden,* ‘‘ A meeting of some Noblemen, 
Clergy, Gentlemen and Merchants in order to 
form a Society for the Encouragement of Arts, 
Manufactures and Commerce in Great Britain.” 
Eleven in all attended:—^Viscount Folkestone;f 
Lord Ronmey;J Dr. Stephen Hales, F.R.S. 
(the eminent physiologist, botanist, and in¬ 
ventor, a friend of Pope); Henry Baker, F.R.S. 
(naturalist and author; he married Defoe’s 
youngest daughter); Gustavus Brander, F.R.S. 
(merchant and antiquary, a director of the 


* The precise locality of Rawthmell’s Coffee House is" 
described iu an article in the Journal^ Vol. LVIH., p. 384. 

f Sir Jacob Des Bouverles (afterwards Bouvone) was 
created Viscount Folkestone in 1747. His father and grand¬ 
father were well-known Turkey merchants in London. His 
ancestor, Laurence des Bouverles, a native of Flanders, and a 
silk-weaver, settled in Canterbury in 1568, about the time 
when so many Flemish immigrants came to England to 
escape the persecutions of Alva. The title was merged in 
that of Kadnor when the second Viscount Folkestone was 
created Eai-l of Radnor in 1765. 

t Robert;Lord Romney was the second Baron. He was a 
brother-in-liaw of L<.trd Folkestone, who had married his 
sister, the Hon. Elizabeth.Marsham., 


Bank of EngliWid); Jiimos {Short, F.R.8. (optician 
and astronomor); John Gooclchild (afterwards 
treasure]’to the (Society); Nicholas Ciaspe (watch¬ 
maker, of Bow Churchyard); Charles Lawrence ; 
Husband Messiter (a surgeon, tlxou resident in 
Great Pulteney Street ); William Shipley. 

A very modest beginning was made by con¬ 
sidering a suggestion by Shipley that two prizes 
should be oflered, one for the discovery of cobalt 
and the other for the growth of madder, in the 
kingdom. It was dotormined to make further 
inquiries and a decision was postponed. The 
meeting further resolved to bestow premiums 
on a certain number of boys or girls under the 
age of sixteen who shall produce the best piece 
of drawing, and show Ihemsolves most capable 
when properly examined, “ it being the opinion 
of all present that the Art of Drawing is abso¬ 
lutely necessary in many omploymonts, trades, 
and manufactures.” This early anticipation of 
views which in our own time were put forward 
as novel by the advocates of technical education 
is interesting. That they were really Shipley’s 
ideas, and that his intention in proposing the 
formation of the KSooiety was not merely to 
extend or improve his own “ drawing acadeiny ” 
is shown by a letter written a couple of years 
later by him in the Gentlmmn's Maffazim,'* in 
which ho combats vigorously the suggestion 
that the Hocsioty was mei’oly occupied in training 
young poo])lo to become artists, and announces 
as one of the chief objects of the Society the 
training of both boys and girls in the indust.rial 
arts. Thus it cum l)e tinthfally said that from 
its first foundation the Society has taken an 
active part in, the promotion of technical 
education. 

A fortnight after the inaugural meeting a 
second meeting was held (March 29th), and at 
tMs further progress was made. A definite 
decision was arrived at to offer the cobalt and 
madder premiums, and a subscription list 
opened. Lords Folkestone and Romney headed 
the list with a donation of ten guinoas apiece, and 
further prominod to guarantee whatever furtlier 
sums might be recpiirod, so that an announce¬ 
ment might be made of the offer of prizes. The 
Earl of vShaftesbury also sent ten guineixs, and 
four others gave two guineas each. Funds being 
thus available, an advertisement was inserted 
in the Daily Advertiser, offering prizes of £30 
each for specified amounts of cobalt and madder^ 
and two prizes of £15 each for drawings by boy» 
and girls below fourteen and between fourteen 
and seventeen. The competitive drawings wore 

* January 1750, i>. 61, 
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to be sent in on January 15th, 1755, and the prizes 
were to be awarded a fortnight later. Thus the 
practical work of the Society was begun. 

Six more meetings were held during the year in 
a circulating library in Crane Court, Fleet Street, 
in which court was the house then occupied 
(from 1710 to 1780) by the Royal Society. These 
were all, small meetings, of the nature really 
of committees, and at them the organisation 
of the Society was worked out, subjects for 
premiums discussed, and a general plan of 
action decided upon. Amongst other things it 
was decided to have a regular meeting on the 
second Wednesday in each month, and a com¬ 
mittee on each fourth Wednesday. 

By the end of the year all preliminaries seem 
to have been arranged, and it was decided to 
organise the Society on a more regular basis 
with a president and officers. This decision was 
arrived at at a meeting held in January, 1755, 
at Peele’s Coffee House at the corner of Fetter 
Lane and Fleet Street. 

At the same meeting the prizes offered 
for drawings were adjudged. The only name 
amongst those of the prize-winners which is still 
remembered is that of Richard Cosway, who took 
the first of the five prizes offered for drawings 
by young people under the age of fourteen. J. T. 
Smith, in his “ Life of Nollekens,” tells us that 
Cosway was then employed as a waiting lad at 
Shipley’s Academy. He was afterwards a Royal 
Academician and an eminent portrait painter 
and miniaturist. John Smart, who took the 
second prize in the same class as Cosway, after¬ 
wards obtained considerable .success as a painter 
of miniatures, and exhibited miniatures and oil 
portraits at the Royal Academy up to the time 
of his death in 1811. The third prize went to 
John Alexander Gresse, afterwards a painter of 
reputation, and the fourth to Barbara Marsden, 
who became a flower painter, and married 
Jeremiah Meyer, R.A. None of the candidates 
in the senior class appear to have achieved any 
artistic success in after life. 

In the following month (February 6th) 
Viscount Folkestone was elected the first presi¬ 
dent, with Lord Romney, Charles Whitworth, 
James Theobald, and iStephen Hales, vice- 
presidents. John Goodchild was made trea¬ 
surer, and William Shipley, secretary. At the 
same meeting Shipley and Henry Baker were 
elected “ perpetual members.” The Society was 
thus regularly constituted, and from that date 
forward meetings were regularly held for the 
election of new members and the transaction of 
business. 


The title of the Society has always remained 
that which Shipley suggested in his original 
scheme, “The Society for the Encouragement 
of Arts, Manufactures, and Commerce,” but this 
soon proved too long and cumbrous, and very 
soon after its foundation the shorter name, 
“ Society of Arts,” was adopted. In the Gentle- 
m%7i*s Magazine of July, 1755, it is so called, and 
this soon became the name by which it was 
popularly known. Sometimes it is referred to as 
the “ Society of Arts and Sciences,” and in its 
own early hooks of accounts it is called “ The 
Premium Society,” though this title does not 
seem to appear elsewhere. The earliest known 
official use of the shorter name appears in the 
minutes iu February, 1811, and from that time 
onwards it is constantly found. The full title 
was unfortunately adopted in the Charter in 
1847, and the two names were used until King 
Edward VIL, in 1908, granted the Society per¬ 
mission to add the word “ Royal ” to its title. 

The constitution of the Society, at first and for 
very many years, was on a purely democratic 
basis. It had no governing body. There were 
certain standing committees and others ap¬ 
pointed from time to time for special purposes, 
but their duty was merely to prepare the 
business for the general body of members, by 
whom all the business was transacted. The 
“ ordinary meetings ” were held first on alternate 
Wednesdays, and afterwards on every Wednes¬ 
day from November to May, with less frequent 
meetings from May to November. The ordinary 
meetings were not competent to alter the “ rules 
and orders.” This could only be done at 
“ general meetings,” the number of which seems 
to have varied from time to time. At the 
ordinary meetings all the regular business of the 
Society was transacted, members were pro¬ 
posed, balloted for, and elected, bills were 
ordered for payment, and expenditure was 
discussed. Above ah, subjects for the award of 
prizes were considered and voted upon. 

It must be borne in mind that the sole 
object of the Society was to award premiums 
for meritorious discoveries and inventions, and 
for advances of any kind in arts, manufactures, 
and commerce. The meetings had before them 
descriptions of such advances, reports upon 
them, suggestions for new premiums, appli¬ 
cations from inventors, but all these were 
merely intended to assist in the selection of 
suitable subjects for awards. The Society of 
Arts did not, like the Royal Society, welcome 
the description of new branches of knowledge 
(even of practical or applied knowledge); they 
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did not invite their members to contribute 
essays or read memoirs or give lectures— 
all that came later. They simply hoped to 
encourage industry and art by rewarding those 
who helped in the promotion of art and industry, 
and to give them either substantial money gifts, 
or honorary rewards in the nature of medals. 
Later, when the Society came to publish 
transactions, it received suitable information 
readily enough, gave the author a xnedal, and 
printed his communication. Eventually the 
publication became more important than the 
award, but this was not so at first, or for very 
many years after the Society’s foundation. 

It will be seen that the one idea of the founders 
of the Society was to encourage arts and 
industries by the of^er of prizes. It appeared 
possible to them that a committee of gentlemen, 
sitting in London, would be able to ascertain 
what the pressing needs of the public were, 
to foresee the course which industrial develop¬ 
ment could most wisely take, to select those 
inventions which could most usefully be encour¬ 
aged, and generally to direct, by the judicious 
apportionment of medals and money prizes, the 
development of industry and the progress of 
art. To us, nowadays, the whole scheme seems 
• trivial and ridiculous, but at the time it was 
perfectly reasonable, and it commended itself 
t o the shrewdest economists. As a matter of 
fact, it obtained a very considerable measure 
of success, and that it wa,s oxtroinoly popular 
is shown by the support it received from the 
most influential people of the time. 

An attempt has been made elsewhere* to 
indicate the industrial conditions of the era. 
Here it may suffice to remind the reader that 
the time was essentially one of industrial change. 
The old conditions of regulance and support had 
long since disappeared. The new conditions of 
competition and the absence of restriction were 
not yet conceived, let alone formulated. The 
various young industries, textile, metallurgical, 
chemical, ceramic and the rest, all wanted 
patronage and help. They wanted, too, adver- 
tisexnent and notoriety. All this they got from 
the newly-formed Society, and it may fairly 
be said that, having due regard to the then 
existing conditions, and to the state of public 
knowledge, it would be very difficult indeed to 
^suggest any scheme better adapted for its 
purpose than that of Shipley and his patrons. 

The annual subscription was fixed at “not 
less than ” two guineas, and for a long time it 

^“Industrial England in the Middle of the Eighteenth 
Century,” Murray, 1910. 


was the practice of the more wealthy or more 
liberal members to pay three guineas. I'liis 
excellent custom, however, has for many 
years been abandoned, though the wording of 
the old imle has been preserved. Peers wore 
expected to pay five guineas, and for the jnost 
part did so. In a single instance, this practice 
survived into our own time* The late Marquis 
of Ripon (who was elected in 1856 and died in 
1909) always subscribed five guineas annually. 
The composition for life membersliip was settled 
at twenty guineas, and has never been altered, 
though occasionally larger contributions wore 
made. The great Earl of Bute, not by reputa¬ 
tion a liberal or extravagant donor, gave forty 
pounds for his perpetual membership.” 

The Society has never received any official 
aid.^ Less fortunate than the sister institution 
in Dublin, or than many of the groat London 
societies winch have taken over much of its 
original work, it has never been supported or 
helped in any way by Government. Locky, 
in his “ History of the Eighteenth Century,” * 
says that it roooivod a grant of £500 from the 
Corporation of Ijoudon, but a careful search 
through the early account books has produced 
no confirmation of this statoinont.t In 1765 
the Society received a donation of £100 from tiio 
Corporation of Liverpool, and this appe^ars lo 
have been the only cumf-ribiition. of the Hori, 

The Society was soon in a vmy Haiisfactory 
financial position. In 1755, the first year alttu* 
its formal coustifutiorj, its iticotno was £.160. 
In the following year it was £612, and in 1757 it 
was £1,201* In tJio next six years it mountcid 
steadily, £1,731 in 1758, £2,001 in 1759, £3,482 
in 1760, £3,656 in 1761, £4,513 in 1762, £4,614 
in 1763. Ifixen, in 1764 there was a drop to 
£4,131. 

At first all the Society’s cash was in the hands 
of the treasurer, who was subject only to the 
control of a finance committee, which audited 
and reported on his accounts at intervals. The 
first treasurer was John Goodchild, one of the 
founders. He was elected in 1755, and held 
office until his death at the end of 1756, wlion 
he was succeeded by his son, also John, A 
year later we find a committee reporting oii the 
treasurer’s accounts “that the receipts and 
disbursements are right, but kept in rather a 
perplexed ■ method,” Probably the younger 


* Vol. VII., p. 207 (Edition 1907). 

fThe Ibookfi comnietiue with 1755, the th’st entry hoing 
dated April of that year. If such a grant had hoeu made in 
1754 it could hardly have escaped notice in the uiinutes 
which record all the, meetings, from the first at Eawtluueirs 
onward. 
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Goodchild was a bad accountant, for in 1759 
ho was in difficulties and had to compound with 
his creditors, the Society in consequence suffering 
some small loss. The office of treasurer was 
thereupon declared vacant, and subsequently 
abolished. Careful regulations were then laid 
down as to finance, and it was ordered that all 
the Society’s funds were to be kept in an account 
at the Bank of England in the names of the 
President and Vice-Presidents. 

In an appendix to the premium list issued 
by the Society in 1764, there is a tabular 
statement of the “ Receipts and Disbursements ” 
for the nine years 1755 to 1763. The total 
receipts wore £22,295, and the total expenditure 
was £18,756. Of this £8,496 w^as spent in 
money prizes and medals, £3,507 on a special 
grant for a system of land carriage for fish, £291 
on the Society’s exhibitions, and the balance of 
£6,462 on general administration, including rent, 
salaries, advertising, printing, etc. It is clear 
from this that the affairs of the Society were 
carefully and economically managed, for the 
cost of management as compared with the 
amount of the funds expended is very reasonable. 

A later statement, issued in 1778 in the form 
of a “ Register of the Premiums and Bounties 
given by the Society ” up to the end of 1776, 
showed that the total amount given away by 
the Society was then £24,616, of which £23,552 
had been money prizes, and £1,064 had been 
the value of the medals awarded. It may bo 
noted that premiums ” were awards to 

candidates who claim under the terms of 
the annual advertisements of the Society,” and 
that “ bounties ” were “ bestowed on merits 
that have not been previously called for by the 
Society, or that do not precisely come within 
the terms of the annual advertisements.” It is 
added that “these amounts have been dis¬ 
tributed all over Great Britain, Europe, and 
America ”—a good general statement, which 
perhaps was not intended to be taken as 
minutely accurate. 

As previously mentioned, during the first 
year of the Society’s existence Shipley acted 
as secretary, at first unpaid. When the Society 
was formally organised in February, 1755, 
Shipley was appointed secretary. He appears 
to have had some clerical assistance provided 
for him, and in January, 1756, George Box was 
appointed assistant secretary. In March, 1757,, 
Shipley was elected registrar, and Box was 
made secretary. The registrar was apparently 
the more important officer of the two, but the 
secretary did most of the work. It looks as 


if it had been desired to make his duties a little 
easier for Shipley, and to find somebody who 
was more methodical and businesslike to carry 
on all the routine business. Not very much is 
recorded of George Box, though it is evident 
that he was a most efficient and competent 
official. He served the Society faithfully for 
twenty-five years, and such records of him as 
appear from time to time in the minutes show 
that he was entirely trustworthy and possessed 
the regard and confidence of the members. 

In 1760, soon after the Society, as will be 
hereafter related, had established itself in the 
house opposite Beaufort Buildings in the Strand, 
where it remained until it moved to the Adelphi, 
it was decided that a more competent and better- 
qualified secretary was required. A committee 
reported in February, 1760, that the proper 
conduct of the Society’s work required a man 
of “ general and technical knowledge,” able to 
deal with scientific questions and conversant 
with foreign languages. “He ought to be a 
man of character and a man of learning,” and 
such a man the committee thought might well 
deserve a salary of £200 a year. The general 
body of members approved the qualifications, 
but set a lower estimate on their value, and 
considered that the required person might be 
obtained for £150, The committee went on to 
recommend the appointment of an assistant 
secretary with a salary of £50 and a commission 
of ^d. in the pound on subscriptions, which at 
the time must have meant another £75 a year, 
so that the pay of the two officials was not very 
different. It is evident that the* committee 
wished to do the best they could for Box, though 
they felt that he was not quite qualified for the 
more important post, since they add that they 
“ take the liberty from the long experience of 
the diligence and integrity of your present 
secretary to recommend him to the office of 
assistant secretary and receiver.” Later resolu¬ 
tions decided thau the names of both officials 
were to appear in the Society’s lists and other 
publications. 

It was finally decided to appoint Box assistant, 
and to advertise for a secretary. As regards 
the office of registrar, the committee considered 
“ the present register a very proper person to 
be continued in that office, and that he should 
do the business as usual ” ; that he should 
“ have the salary and appartments now allowed 
him,” and that he should be “allowed £10 a 
year more for taking care of the rooms, cleaning 
them and the furniture, and keeping all things 
in proper order for the reception of the Society.” 
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This looks as if the Society desired to provide a 
home and an easy post for Shipley without 
expecting from him very much useful work. 

In response to the advertisement four candi¬ 
dates applied—Dr. Templeman, Dr. Maty, 
Dr. Mitchell and Mr. Robert Dossie. It has 
often been said that Oliver Goldsmith was a 
candidate, but, as a matter of fact, though 
he thought of sending in his name, and applied 
to Garrick for a testimonial, he never actually 
went so far as to make formal application. 
The authority for the statement is Thomas 
Davies, who, in his “ Life of Garrick,”* tells 
us that Goldsmith asked Garrick to recommend 
him, but that Garrick had been annoyed by 
Goldsmith’s criticisms, and rather curtly 
refused. Forster, in his “Life of Goldsmith,” 
adopted Davies’s story :— 

“Thomas Davies tells us that when, some¬ 
where about the time of his connection with 
the Bee, Goldsmith sought to obtain, what a 
struggling man of letters was thought to have 
some claim to, the vacant secretaryship of the 
Society of Arts, Garrick made answer to a 
personal application for his vote, that Mr, Gold¬ 
smith, having ‘ taken pains to deprive himself 
of his assistance by an unprovoked attack upon 
his management of the theatre in his “ Present 
State of Learning,” ’ it was ‘ impossible ho 
could lay claim to any recommendation from 
him.’ ” t 

The compiler of this chronicle would like to 
think that Oliver Goldsmith had been an occu¬ 
pant of the post he now holds, though he realises 
that the talents of that charming writer were 
better employed in producing the “Vicar of 
Wakefield,” “She Stoops to Conquer,” and 

The Deserted Village,” than in discharging the 
routine duties of an office which no doubt was 
better filled by the successful competitor, 
Dr. Templeman. Still, the name of Goldsmith 
on the list of the Society’s officials would have 
added not a little distinction to that list, even 
if, as would probably have been the case, he 
had not held an uncongenial office for very long. 

Of the four candidates who actually did enter, 
Templeman was elected by a considerable 
majority. Box was appointed assistant secre¬ 
tary, in accordance with the recommendation 
of the committee. Later in the year Shipley, 
as previously mentioned, resigned his office of 
registrar, perhaps not liking the new conditions,' 
or perhaps, as he said, on account of his other 
occupations, 

. ^ Vol, IT,, p. U9. 

11’orster‘s “ Life of Goldsmith/' Vol. t, p. 239. 


Templeman was a man thoroughly well 
qualified for the post of secretary to a young 
and growing society. He had a distinguished 
career at Cambridge, where he graduated from 
Trinity in 1731. He studied medicine in Ger¬ 
many, and in 1737 ho obtained the degree of 
M.D. at the University of Leyden. After this 
he started practice in London, but being fairly 
well off he devoted himself to literature rather 
than to the practice of his profession. In 175S 
he was appointed Keeper of the Reading Room 
at the newly-established British Museum, and 
he gave up this post for the secretaryship of the 
Society. He was the author of numerous 
medical books, and in 1762 ho was elected a 
Corresponding Member of the Royal Academy 
of Science of Paris. He was a fine scholar, a» 
good linguist, and an accomplished man, w^ell 
fitted for the post to which he was elected, and 
which he held until his death in 1769. 

The duties of the three principal officers were 
laid down with great precision in the Society’s 
“ Rules and Orders.” The secretary wa» 
generally responsible for the proper conduct of 
the Society’s business and the due keeping of 
its records. The assistant secretary had to do 
all the clerical work, and the registrar had 
charge of the Society’s property, and wa« 
required to look after the promises. In additio!i, 
there was a collector, who had to collect sul^* 
scriptions and to pay tihem into t/h(^ batik. Ho 
was paid by commissiou and had to give security. 

(To be co7itimied,) 


SUDAN EXPORTS. 

When the Central Economic Board of the Sudan 
Government came into being a few years ago, tho 
value of the exports from the Sudan was estimated 
at about £E264,000, a very small sum when it ia 
remembered that the territory extends for 950,000 
square miles* To deal with such a limited amount 
may seem, at first sight, an easy matter. At the 
same time there has been no little difficulty in 
selecting a general policy, especially as the trade is 
passing through a transitional period. Experience 
shows that it is better, for the time being, to de¬ 
pend on the familiar conditions known to the native 
than to endeavour to induce him to adopt moans 
of livelihood with which he is not acquainted. 

The making of the railway to Port Sudan, and 
the improvement of trade routes, have shown that, 
under the prevailing circumstances, rain-grown 
products are of more importance, economically, 
than cultivation by mechanical means north of 
Khartoum, 

Private capital is required to develop cotton 
cultivation in Northern Sudan. As this is not 
forthcoming, it is found beat to devote all funds 
available to extending railways and instituting 
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nucleus trading depots. The transport question is 
being rapidly disposed of, but agricultural problems 
in the Southern Sudan have not yet been tackled. 
The development of the cattle trade depends on 
the sciontifio skill which can be applied to the pre¬ 
vention of animal diseases. There are, at present, 
not sufdcient funds to take this matter fully in 
hand. 

It is only a very few years since the exports of 
the Sudan might be roughly summed up as gum» 
ivory, and ostrich feathers. The list of Sudan 
exports now includes live-stock, hides and skins, 
rubber, beeswax, mother-of-pearl shell, wheat, 
millet, barley, cotton and cotton-seed, sesame, 
ground nuts, dates, senna, and gold. The value of 
exports, which in 1906 stood at £E264,096, is now 
.■6E673,902. Some 80 per cent, of the exports of 
1909 were rain and flood products. In view of the 
development of the food products of the Sudan, it 
is hoped, before very long, that the country may 
furnish a very large proportion of the food supply 
of Fjgypt, and, may also help to solve the labour 
difficulty by drawing agriculturists to the Sudan. 

The extension of the Sudan trade to external 
markets will necessitate transport and co-operation 
between the Government and the public. The 
Sudan Chamber of Commerce has already reduced 
rates on dura (millet) from Port Sudan to Suez 
and elsewhere. The Government have been glad 
to make use of its services in putting foreign 
correspondents in touch with local merchants. 

For a considerable time agricultural loans have 
boon in force in the Sudan. These are now to he 
extended to the purchasing of selected cotton seed 
for the Tokar district of Bed Sea Province. If this 
should result in the quality of the cotton grown in 
that district being raised to the Egyptian standard, 
it would be a good argument for the institution, 
by joint Government and public contribution, of 
ginning and pressing machinery sufficient to deal 
with the crop, and so make possible the direct 
export of cotton from Port Sudan to Europe. 

For some time the technical department of the 
Gordon College has been ginning cotton for the 
public at Khartoum and in Kassala. 

At Port Sudan the completion of the quays has 
permitted the substitution of mechanical for manual 
handling, and bonded warehouses are to be insti¬ 
tuted at Khartoum and Port Sudan. 

The construction of the Blue Nile Bailway will" 
bring crops on to the market at the same time as 
those from the White Nile and Kordofan districts. 
Although the White Nile is open to traffic ail 
the year round, the Blue Nile is not navigable 
for quite six months in the year. With the ex¬ 
ception of products borne on the backs of camels, 
Blue Nile products have hitherto reached Khar¬ 
toum market some months later than those from 
the White Nile. If the crops could arrive simul¬ 
taneously, it would steady the price of certain 
commodities, such as sesame and dura. Now, if 
dura would maintain a fairly low price in the, Sudan, 
it is quite possible that there would be a steady 
annual export to Egypt. There is also no reason 


why the Sudan should not provide all the sesame 
needed in Egypt. The railway V7ill be of great 
service to the cattle-producing areas in the Sudan, 
and will bring the Abyssinian frontier into closer 
touch, although, up till now, the efiorts to extend 
trade in Abyssinia have not been very successful. 

Part of the programme of the Economic Board 
has been to substitute production in the Sudan 
for imports from abroad. A table published in 
1907 showed that imports of certain commodities 
amounted to £E237,000. These articles are wheat, 
maize, barley, rice, flour, dates, sugar, timber, and 
salt. It will take some time to carry the policy 
into effect, but the basis is being laid. The chief 
export is gum. The crop of 1909 is the largest 
recorded, and reached 13,282 tons. The new rail¬ 
way between El Obeid and the White Nile will 
produce a complete change in the conditions of 
transport. It is likely that the extension of the- 
line along the White Nile will help to develop 
the gum trade in the districts along the river. 
The Governor at IChartoum is attempting to put 
an end to some of the abuses in connection with, 
the porterage and weighing of gum at Khartoum. 
The export of dura developed more than any other' 
commodity last year. Dura is easily grown. It. 
remains to be seen whether the big crops will 
continue steadily, or whether the natives will be- 
industrious by fits and starts. The large export of 
dura during the last two years has been due to the 
reduction of the railway rates at a time of scarcity. 
Egyptian merchants were quick to take advantage. 
Sudan dura was exported in such quantities that 
private transport could not cope with it, and 
Government had to lend assistance. The question 
of how to maintain the big crop is being dealt 
with. The desirability of developing traffic between 
Port Sudan and Suakin has been put before the 
Khedivial Mail Steamship Company. 

Oil seeds form a considerable item of the Sudan 
exports. The most important of these is sesame.. 
It has already been put on European markets with 
profit, and sesame and sesame oil are in large 
demand amongst the native population. 

Ground nuts have been cultivated on some 
estates, under European management, to the north 
of Khartoum. The rain districts to the south of 
Khartoum should also offer a good field in course 
of time. 

Experiments made in the growing of castor seed 
show that it can be cultivated in certain districts 
with good results. 

The unreliability of the water-supply in the 
Tokar district has caused a less area to be put 
under cotton cultivation during the last two years, 
and so there has been a decrease in the total 
exports of ginned cotton. In spite of the uncer¬ 
tainty of the water-supply, the Tokar cotton is 
of great value to the country. The Government 
are at present occupied with the question of pro¬ 
viding good seed, the native cultivator not being 
sufficiently particular in this respect. 

The Sudan possesses very large supplies of cattle, 
sheep, and goats, and these should form a large 
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and x^ermanent export to Egypt, now that the prin¬ 
cipal veterinary officer has prepared a scheme hy 
which the live-stock can be moved to Egypt under 
veterinary supervision. 

Nearly the whole of the date crop goes to Egypt. 
Unfortunately, the owners cannot or will not wait 
until their dates are ripe before selling, so they lose 
part of the profits. 

The following table gives the value of the chief 
Sudan exports for the year 1909, in Egyptian 


pounds:— 

Gum.^E371,S96 

Dura. 136,599 

Sesame. 63,066 

Ground Nuts. 3,594 

Ginned Cotton .... 39,283 

Sheep and Goats .... 39,395 

Ivory. 45,056 

Dates. 35,306 


ARTS AND CRAFTS. 

JETome Arts and Indit^stries .—The difierence be¬ 
tween the way in which home arts and industries 
used to be regarded some twenty years ago, and the 
point of view from which we look upon them now, 
is very clearly shown by the change which has, 
little by little, come over the annual exhibition of 
the Home Arts and Industries Association. This 
used at one time to consist almost entirely of the 
work done in winter evenings in village and town 
classes, or by married women and girls in the 
country in their spare time. To-day, though a 
very fair proportion of the work comes from sources 
such as these, they can hardly be said to provide 
the bulk of the exhibits, still less to supply thorn ex¬ 
clusively, A number of the stalls at the Albert Hall 
this year were given over to “ Affiliated Societies,” 
described in the programme as ‘‘ classes and indus¬ 
tries that are held in connection with any Society, 
Institution, Guild, or Home ’’—which include 
several agencies for the employment of the blind, 
crippled, and feeble-minded—whilst many others 
were devoted to “developed,” or “partially- 
developed industries,” explained, in their turn, as 
industries that are wholly or partly self-supporting, 
with full-time or part-time workers, and either 
a paid management and dep6t or receiving voluntary 
help in management or loans of capital. Thus the 
work shown under the auspices of the Association 
at the present time varies from the modest output 
of the village class to whut is really handwork 
produced more or less in the way of trade—some¬ 
times so completely trade as to make one wonder 
how the industry comes to he represented at a 
semi-philanthropio exhibition like the Home Arts, 
sometimesi charitable to such an extent that one 
feels it is really only the courtesy and good feeling 
of the olassholder which cause it to be labelled as. 
anything but an ordinary class. From one point, 
of view, of course, the exhibition suffers rather 
from this mixture in the types of workmanship 
represented. In most industries the work of the 


man who does his handwork more or less as a 
recreation will not, of course, bear comparison with 
that of one who is earning his living at it. More¬ 
over, the show is not so much of a homogeneous 
whole as it used to be. On the other hand, the 
mere fact that classes and associations of such 
utterly different types are represented is perhaps 
one of the strongest imaginable proofs both of the 
strength of the movement at the present time and 
of the work that it has done in the past. When 
the Association was first started, work executed hy 
classes whose workers were supporting themselves 
hy their handiwork was not exhibited, for the excel¬ 
lent reason that it practically did not exist—and 
the fact that such work is so plentiful as it is at the 
present day is due, at any rate, in some measure to 
the efforts of the Home Arts and Industries Asso¬ 
ciation. The crafts most fully represented this year 
were embroidery, lacomaking, and woodcarving. The 
outwork from Langdale was, as usual, exceedingly 
good, and there were interesting exhibits from 
Windermere, Wilton and the Dune Einer Guild. 
The coarse couched crewel work from the last- 
named class (executed, hy the way, in the hand) 
was really peculiarly effective. Some of the lace 
was very well made, though the designs were not 
always all that could be desired. There seems to 
be a tendency to make more Honiton lace than 
formerly outside the limits of the county of 
Devon. Many of the weaving exhibits were 
characterised by the pleasant colour of the 
materials; and the simple but effective pattern- 
weaving shown by tho Barclay workshops for 
the blind was very tasteful. Inlay work, after a 
period of depression, is well to tho front again this 
year, and some of the leather-work classoH sent 
important exhibits. There was an attractive show 
of work executed in Niger leather from Leighton 
Buzzard, and this exhibit included some lacquered 
leather much loss hard and glaring in colour than 
the work of this kind which has been showai 
before. 

Simple Hoynes and The House and 

Home Exhibition at the Whitechapel Art Gallery 
has much to connect it with the Home Arts and 
Industries. One of the aims of the show is to 
demonstrate the futility of fussiness in furniture 
and decoration, and the advantages of simplicity, 
with the result that the furniture and fittings 
exhibited are, for tho most part, hand-made. 
Mr. Ernest Gimson, the Artificers’ Guild, and others, 
sent plenty of good workmanship in wood and 
metal, whilst tho coarse appUqu6 embroidery lent 
by the Peasant Arts Society is much of it very 
effective. The exhibition as a whole does a very 
needful bit of work in insisting upon tho beauty of 
simple furniture and the superfiuity, as well as the 
ugliness, of much that is taken to be essential in 
a modern home of even the most modest propor¬ 
tions. But there is a certain amount of affecta¬ 
tion of simplicity in some of the exhibits which,, 
apart from, being undesirable in itself, will pro¬ 
bably hinder the usefulness of tho object-lesson to 
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the very people to whom it is particularly meant 
to appeal—quite apart from the consideration that 
the price of these things, simple as they are, would 
in many oases be quite prohibitive to all but the 
more than ordinarily well-to-do. Again, the people 
who are especially and pre-eminently lovers of fresh 
air and country cottages, seem to find it very diffi¬ 
cult to realise that furniture which is admirably 
adapted for rural districts may be, and often is, 
quite unsuitable and out of place in a town dwell¬ 
ing. The two little bays described as “Two 
Stepney Rooms ” are really, in spite of one or two 
unnecessarily ugly touches, the part of the collec¬ 
tion which may be expected to appeal most strongly 
to the people who live in the neighbourhood of the 
Whitechapel Art Gallery—for they are eminently 
practical, and even though one might like, person¬ 
ally, to alter one or two things in them, they do 
represent a way of furnishing a working-man’s 
home which is pleasanter than the arrangements 
one habitually sees, without being appreciably 
more expensive. The usefulness of this section 
would be considerably increased if a list of the prices 
of the various objects were hung up near by. 
The pottery shown needs just one word of com¬ 
ment. Some good pieces of a comparatively ex¬ 
pensive kind of ware are ' shown by Messrs. 
Pilkington and Messrs. Martin, but the ordinary 
crockery arranged on the dressers, etc., is uglier 
and commoner looking than that which one 
usually sees in a working-class home. It is, of 
course, easy to find fault with details, but the pro¬ 
moters of the exhibition now open at Whitechapel 
are to be congratulated, both on the happy thought 
which inspired their exhibition for this year, and 
on the skill and thoroughness with which they 
have carried it out. 

Tkc Guild of Embroider esses .—Exhibitions of 
embroidery are apt to be rather in the nature of 
glorified bazaars, or to be held under the patronage 
of so many noble patrons that one begins to wonder 
whether the einbroideresses themselves have any 
interest in them beyond the purely commercial 
one of selling their work. The little show held at 
the Modern Gallery towards the end of May, by 
the Guild of Embroideresses, marked a real effort 
in a healthier and a better direction. The patrons 
of the guild, amongst whom may be mentioned Sir 
Alfred East and Mr. Walter Crane, are all artists of 
repute, aud its members consist of needlewomen, 
both professional and amateur, who are really 
interested in embroidery, practical, theoretical, 
and historic, for its own sake. The exhibition, 
which was opened by the Slade Professor of Fine 
Art at Oxford, Mr. Selwyn Image, though smaU, 
embraced a variety of kinds of work, and was by no 
means devoted to showing stitchery or design of 
any one particular type. Perhaps the most striking 
exhibits were a curtain and a cushion worked by 
Mrs. Newberry from old Macedonian designs, which, 
both in their colouring and stitchery, were all that 
could bo desired. Miss Louisa F. Pesel’s rendering 


in embroidery of designs from plaster work at San 
Sophia and from an Oriental MS. were also most 
satisfactory pieces of workmanship and of colour. 
In a very different way, the large applique figure 
panels by Miss Ethel Higgins, boldly executed in 
rose-red velvet on a neutral-coloured ground, were 
a model of what work of that particular type should 
be. The most wonderful piece of fine needlework 
was a little Japanese scene worked by Miss Sealy 
in white thread on fine white muslin. Its execution 
must have involved an almost incredible amount 
of labour, but as a tour^de-force it was very well 
worth doing. Miss Janet Swindells showed soma 
beautiful satin stitch, Miss Tann several very tasteful 
colour-schemes, acid Miss Pryce an excellent gold 
sampler. Taken as a whole, the exhibition sent 
one away with the feeling that, however much the 
work in London and one or two of the large 
provincial towns may be inclined to move in one 
rather narrow groove, there are still plenty of 
competent workers who look at their craft from a 
wider point of view. While this is the case, there 
is always a reasonable hope that things will, in the. 
long run, right themselves. 


CORRESPONDENCE. 


IMPROVEMENTS IN THE TRANS¬ 
PORT AND DISTRIBUTION OF 
GOODS IN LONDON. 

I have received the enclosed letter from a friend’ 
who has great experience and wide knowledge 
with regard to the transportation of parcels and 
goods in London, and I think it will be of interest 
to those who have followed the correspondence- 
which has arisen on the subject of my recent 
paper to members of your Society. 

A. W. Gattie. 

[Enclosure.'] 

1 have been much interested in the matter 
contained in recent issues of the Journal about, 
the proposed Clearing House for Goods, and have 
noticed especially a letter signed “ S. Chapman,” 
in -which the writer says 

“It may be taken for granted that the bulk of 
orders coming by post arrive* by the early morning 
deliveries. These orders are dealt with in the 
course of the day, and are ready towards evening 
for collection in order td be sent to various parts.” 

I am in entire disagreement with this statement,. 

I maintain that the one reason why the packages 
for luggage rail are not ready till towards evening 
is because there is no system of collection by the 
railway companies earlier in the day, and in con^ 
sequence the goods have to he held over, often at 
serious inconvenience to the traders who have-, 
none too much room in their warehouses. 

It may interest your traders to knpw that nine- 
tenths of the big City and West-End houses collect, 
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£iie morning’s mail by special messengers from the 
district) post-office. Such people as Cook, Morley, 
Eylands, Howell, Sharp Perrin, Poster Porter, etc., 
in the City, and ^Vhiteley, Harrod, Selfridge, 
Schoolbred, Maple, etc., in the West-End, have 
their letters in the house by 6.30 a.m., and in 
many cases special orders are dealt with and out 
for delivery in their own vans by S o’clock, and 
frec^uently the orders are put in hand at once 
and dispatched as early as possible tbrougbout 
the entire day. 

Sutton & Co. close their gates at 4 p.m. sharp 
(Saturdays 1 p.m.), yet the railway companies are 
receiving hours after this, and, although they 
profess to close at 6.30, many vans enter the goods 
yards after S o’clock. . 

There are hundreds of City firms who would 
welcome an early dispatch, hut who now put off 
the packing of package for goods trains till after 
4 p.m., otherwise the packages are in their way. 

I am convinced' that the Clearing House will 
remedy this present unsatisfactory state of things, 
and am prepared to give it a hearty welcome. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, June 12...Royal Institution, Albemarle-street, W., 
5 p.m. General Monthly Meeting. 

Chemical Industry (London Section), Burlington 
House, W,, 8 p.m. Mr. H. de Mosentlial, “ Obser¬ 
vations on Cotton and Nitrated Cotton.” 
Geographical, Burlingtou-gardens, W., 8.30 p.m. 
Dr. Arthur Neve, “Some Explorations in the 
Himalaya.?.” 

British Architects, 9, Conduit-street, W., S p.m. 

Mr. E. Richmond, " Egyptian Architecture.” 
Actuaries, Staples Inn Hall, Holboru, W.C., 5 p.m. 
Annual Meeting. 

Victoria Institute, at the Eoyal Society of Arts, 
JoUu-street, Adel phi, W.C., 4.30 p.m. Rev. W. St. 
Glair Tisdall, “ Mithraism : Christianity’s Greatest 
Rival under the Roman Emperors.’' 

Tuesday, Junk 13...Asiatic, 22, Albemarle-street, W., 4 p.m. 

Mr. A. B. Keith, “The Yedic Akhyana and the 
Indian Drama.” 

Alpine Club, 23, Savile-row, ‘W., 8.30 p.m. 

Statistical, at the Royal Society of Arts, John- 
street, Adelphi, W.C., 5.30 p.m. Sir J. Athelstane 
Baines, ** Under the Crown.” * 

Photographic, 35, Russell-square, W.C., 8 p.m. Mr. 
E. Sanger Shepherd, “On the Cause of Reversal 
and its Re^medy, with Some Notes on the Photo¬ 
graphic Process.” 

Zoological, Regent’s-parfc, N.W., 8.30 p.m. 1. Dr. 
R. E. Drake-Brockman, “On Antelopes of tlie 
Madopia and JUiyiuhutragus from Somali¬ 
land.” 2. Hon. Papl A. Methuen, “On an 
Amphipod from the Tj'ansvaal.” 3. Mr. R. 
Lydekker, “The Sonialt Rhinoceros and the 
Nigerian Klipspriuger.” 4. Mr. C. E. Hellmayr, 
“A Contribution to the Ornithology of Western 
Columbia.” 5. Professor Angel Cabrera, “The 
Subspecies of the Spanish Ibex.” 

Colonial, Whitehall Rooms, Whitehall-place, S.W„ 
BM p.m. Address by Sii* Joseph Ward, Prime 
Minister of New Zealand., 

Paraday Society, at the institution of Electrical 
Engineers,. Victoria-embankment, "W.C,, S'p.m. 
Professor Enist Cohen (of Utrecht), “ Allotropic 
Poms M Metals.”- 


Gas Engineer.?, Glasgow and West of Scotland 
Technical College, Montrose - street, Glasgow, 
10 a.m. Annual General Meeting. 1. Address 
by the President. 2. Report of the Carbonisa¬ 
tion Committee. 3, Third Report of Gas 
Heating Research Committee. i. Report of 
tlie Refractory Materials Research Committee, 
Selections from following papers5. Mr. C. P. 
Broadliead, “ Modernising a Medium-sized Under¬ 
taking.” C. Mr. Bernard F, Browne, “/.spects of 
Gas Supply ill a South American City.” 7. Mr. 
Charles Drui*y, “The Dessau Vertical Retorts 
at Sunderland.” 8. Mr. P. C. Holmes Hunt, 
“ The Choice of a Carbonising System.” 9. Mr. 
S. B. Langlands, “Public Lighting.” 10. Mr. 
J. P. Leather, “ The Woodall-Dnekham System of 
Vertical Retorts.” 11. Mr. Janies McLeod, 
“Notes on the Corrosion of Service Pipes,” 12. 
Mr. J. G. Newbiggiiig, “ The Scientific Carbonisa¬ 
tion of Coal.” 13. Mr. E. W. Smith, “The Uses 
of High-pressure Gas for Industrial Heating 
Puiposes.” S p.m. Pi’ofessor W. A. Bone, 
“Surface Combustion.” 

Wednesday, June 14... Meteorological, 70, Victoria-street, 
S.W., 4.30 p.m. 1. Dr. Charles Chree, “The 
Diurnal Ineciuality of Barometric Pressure at 
Castle O’er, Dumfriesshire.” 2. Mr. Spencer C. 
Russell, “R.ain Drop Experiments.” 3. Mr. A. 
J. Makower, Dr. W. Makower, and Messrs. W. 
M. Gregory and H. Robinson, “ Investigation of 
the Electrical State of the Upper Atmosphere, 
August, 1910.” 

Geological, Biu'Iington House, W., 8 p.m. 1. Pi'ofessor 
W. S. Boulton, “On a Monchitiuite Intrusion 
in the Old Red Sandstone of Monmouthshire.” 

2. Mr. F. G. Collins, “ Notes on the Culm of South 
Devon; Parti., Exeter District” ; with a Report 
on the Plant-Remains, by Mr. B, A. Newell Arher, 
and Notes on the Cephalopoda, by Mr. G. C. Crick. 

Chemical, Burlington House, W., 8 p.m. (Faraday 
Lecture.) Professor T. W. .Richards, “The 
Fundamental Properties of the Elements.” 

Royal Archfcological, at the Society of Antitiuaries, 
Burlington House, W., 4.30 p.m. Mr. G. C Druce, 
“ Notes on the Heraldic Jail or Yale.” 

East India Association, Caxton Hall, Westminster, 

5. W., 4 p.m. Sir James Wilson, “ Indian Cur¬ 
rency Policy.” 

Gas Engineers, Glasgow and West of Scotland 
Technical College, Montrose - street, Glasgow, 
10 a.m. Annual General Meeting continued. 

Thursday, June 15... Geographical, Savile-row, W., 5 p.m. 

(Research Meeting.) Dr. A. Strahan, “ Report on 
River Investigation.”; 

Antiquaries, Burlington House,. W., 8.30 p.m. 
Linnean, Burlington House, W., 8 p.m. 1. Miss 
H. M. Cunningtori, “ The Anatomy of Enhalus 
acom'des,Rich.” 2. Professor A. D. Imms, “On 
the Life-history of Croce Jilipennis, Westw.” 3. 
Professor J. J. Kieffer, (a) “ Cynipidne,” (b) “Proc- 
totrupoidea.” 4. Professor T. D. A, Cockerell, 
“ Apoidea.” 5. Mr. J. C. F. Fryer, “ Lepidoptcra.” 

6. Mr, G. Meade-Waldo, “ Wasps.” 7. Mr. J. E. 
Collin, (a) “ Borhoridm,” (h) “Phoridte.” 8. Mr. 
F. V. Theobald, “Culicidfc.” (Papers 3-8, relating, 
to the fauna of the Seychelles, are communicated 
by Professor J. Stanley Gardiner.) 

Chemical, Burlington House, W,, S.30 p.m. 1. 
Messrs. A. G. Vernon Harcourt and H. B. Baker, 
“The Alleged Complexity of Tellnilum.” 2. 
Messrs. W. R. Bousfteld and T. M. Lowry, “The 
Purification and Properties of Acetic Acid.” 

3. Mr. S. TJ. Pickering, “Cupriglycollates.” 

Gas Engineers, Glasgow and West of Scotland 
Technical College, Montrose - street, Glasgow, 
10 a.m. Annual General Meeting continued. 




All communications for the Society should he addressed to the Secretary^ John Street, Adelphi, TF.O. 


NOTICES. 

ANNUAL GENERAL MEETING. 

The Council hereby give notice that the One 
Hundred and Fifty-Seventh Annual General 
Meeting, for the purpose of receivhig the 
Councirs report and the Treasurers’ Statement 
of receipts, payments, and expenditure during 
the past year, and also for the election of 
officers and new members, will be held, in 
accordance with the By-laws, on Wednesday? 
June 28th, at 4 p.m. 

(By order of the Council), 

Heney Trueman Wood, Secretary, 


SOCIETY’S ALBERT MEDAL. 

The Albert Medal of the Society for the 
current year has been awarded by the Council, 
with the approval of His Royal Highness the 
President, to the Hon. Charles A. Parsons, 
C.B., LL.D,, D.Sc., F.R.S., for his experimental 
researches into the laws governing the efficient 
action of steam' in engines of the turbine type; 
and for his invention of the re-action type of 
steam turbine and its practical applications to 
the generation 'of electricity, the ventilation of 
jnines, blast-furnace work, ship propulsion, and 
other important purposes. 

The beneficial results which have followed 
upon these inventions include a cheapening of 
the production of mechanical power, greater 
economy and speed ;for steamships, and the 
first successful solution of the problem of 
rotary engines whioli long had baffled many 
other inventors. . 


PRIZE FOR LIFE-SAVING APPARATUS 
FOR USE IN NOXIOUS ATMOSPHERES. 

At thehr meeting on Monday, the 12th hast., 
the Council .had before them the following, 
.report of the Committee appointed to consider 


the -applications for the .above prize. They 
decided to approve the recommendations of the 
Committee, and to award medals in accordance 
with those recommendations, viz.:— 

A gold medal to Mr. H. A. Fleuss, for the 
apparatus submitted by Messrs. Siebe, Gorman 
& Co. 

A gold medal to Mr. W. E.. .Garforth, in 
recognition of his efforts to perfect and to 
secure the adoption of rescue ajaparatus in 
mines. 

A silver medal for the “ Draeger ” apparatus 
submitted by Mr. Richard Jacobson. 

A silver medal for the “Meoo” apparatus 
submitted by the Mining Engineering Company. 

Report of Committee. 

In the year 1907 the Council decided to o:Ser, 
under the Fothergill Trust, a gold medal, or a 
prize of £20, for the best portable apparatus or 
appliance for enabling men to undertake rescue 
work in mines or other places where the air is 
noxious,, the object being to encourage the 
production of a rescue apparatus which would 
euable a succouring party to reach men cut of? 
—^in case of mining accidents—by irrespirable 
gases, or overcome by them. It was knowm 
that many such appliances existed, but it 
appeared uncertain which of them were the 
best, or eveii which were of practical use. 

In response to the of?er a number of appliances 
were submitted by the specified date (March, 
1908), and the Council appointed a committee 
to deal wth them. It was intended that all 
the apparatus sent in should be submitted to ' 
practical trials, and it was hoped that this 
might be done and the award made without 
any very great delay. It. turned out, however, 
that facilities for the purpose were unfortunately 
not immediately available, and, consequently, 
the proposed trials had to be postponed, . , 

.At the end- of 1909 the Council were in¬ 
formed that facilities ifor carrying out tests ; 
vrould shortly be at their disposal, but so long : 
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a time had elapsed since the original offer that 
some inventors who had notified their intention 
of competing had already made considerable 
alterations and improvements in their apparatus, 
and applications had also been received from 
other inventors, whom the Council would have 
been reluctant to exclude from the competition. 
After careful consideration of the circumstances, 
and having regard to the fact that the right 
was reserved of extending the time, the Council 
decided to cancel the original offer and to accept 
for competition any apparatus which might be 
submitted not later than March 31st, 1910. 

The committee have carefully considered the 
various types of apparatus submitted to them, 
and they have had the advantage of also con¬ 
sidering the results of the trials that have been 
made at various experimental stations, includ¬ 
ing the valuable and exhaustive series of trials 
recently made at Birmingham. 

Since the proposal for a prize was put forward, 
many modifications have been made in the 
apparatus, and these also have been considered. 

By the appointed date the following apparatus 
were submitted:— 

1. The “ Draeger ” compressed-oxygen appa¬ 

ratus, by Richard Jacobson, 70, Shoe- 
lane, E.O., British Agent of The Draeger- 
werk (Heinr. and Bernh. Draeger), 
Ltibeok. 

2. The Aerolith ” liquid-air apparatus, by 

Henry Simonis & Go., Pretoria Works, 
Walthamstow, E. 

3. The “ Meco” compressed-oxygen apparatus 

by the Mining Engineering Co., Ltd., 
Foster’s Buildings, High-street, Sheffield. 

4. The “ Weg” compressed-oxygen apparatus, 

with automatic supply, by W. E. 
Crarforth, M.Inst.C.E., Snydale HaU, 
Pontefract. 

5. Siebe, Gorman & Co.’s Fleuss compressed- 

oxygen apparatus (embodying improve¬ 
ments by Mr. H. A. Fleuss, Dr. Leonard 
Hill, F.R.S., and Mr. R. H. Davis), by 
Siebe, Gorman & Co., Ltd,, 187, West- 
minster-bridge-road, S.E. 

6* Apparatus for submarine work, using 
oxygen generated from a material termed 
«oxylith” by Captain S. S, Hall, R.N., 
H.M.S. Mercury.” 

In addition to these there were two apparatus 
which were, sent in late, and certain less 
important de'vices, which were eliminated 
committee after a preliminary examina- 


It win be noted that of the above apparatus 
four depend on the supply of compressed oxygen, 
one on the provision of air evaporated from 
liquid air, and one—^that of Captain Hall and 
Staff-Surgeon Rees, sent in by the first-named—* 
on the production of oxygen from oxylith.” 
With regard to the last-named apparatus, 
there seems no doubt that though it is 
extremely well adapted for the purpose for 
which it was constructed—^for use in sub¬ 
marines—^it is not at present adequate for use 
in mines, except, perhaps, for short and 
easy pieces of work, where its lightness 
and simplicity might be advantageous. With 
regard to the apparatus of the other five com¬ 
petitors, the committee are satisfied that any one 
of them might be of the utmost value for use 
in mine accidents, where access to the workings 
was prevented by their being filled with irrespir- 
able gases. They would be valuable alike for 
the rescue of human life, and also for carrying 
on such operations as might be required; for 
instance, the construction of a wall to cut off 
part of a mine which was on fire, or the closing 
of a door to alter the direction of the air- 
current. 

It must be borne in mind that the use of any 
apparatus of this sort must of necessity be 
limited by various considerations. The appa¬ 
ratus requires to be known by the person using 
it, and it can only be usefully employed by a 
man having a certain amount of experience in 
its use and a certain amount of practical skill. 
The distance to which the wearer can travel 
is also limited. There is no doubt that 
the physical exertion involved in making 
one’s way through passages of a mine, pro¬ 
bably blocked up by the fall of dSbris and 
other obstacles, in almost entire darkness, and 
under conditions involving very great mental 
strain, must of necessity be very consider¬ 
able. 

The five apparatus considered all vary in 
construction; each of them possesses details in 
which it is superior to the rest. It is probable 
that in the future some apparatus may be 
constructed embodying the advantageous points 
of all of them, and avoiding the defects. The 
principal points of difference, apart from the 
fundamental principles on which the apparatus 
are constructed, appear in the comparative 
lightness and convenience of carriage, and in the 
arrangements for enabling the wearer to breathe 
either by the us© of a helmet, or by means of 
mouthpieces of various construction. 

The committee do not consider that the liquid- 
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<iir apparatus sent in is as yet sufficiently perfect 
to justify its adoption in preference to the older 
systems, under which oxygen is supplied from 
a receptacle containing the gas in a state of 
compression. Liquid air, although, perhaps, 
it can in the future be obtained in sufficient 
quantities, and with sufficient readiness, is not 
easy to store ; and it is probably hardly possible 
to avoid very great waste. Other points are 
the extreme cold produced by its evaporation, 
and the difficulty of properly regulating this 
evaporation. But the apparatus is one of the 
highest interest, and it is to be hoped that its 
development will be continued. 

The committee have found a difficulty in 
reaching the conclusion that any of the other 
four apparatus is so far superior to the rest as 
to justify the award of the price to it, and it 
alone. 

They are, however, of opinion that the apparatus 
originally invented by Mr. Henry A. Fleuss, and 
submitted in its improved condition by Messrs. 
Siebe, Gorman & Go., Ltd., has sufficient points 
of superioritj’’ to justify an award to its inventor. 
They, therefore, recommend the award of a 
gold medal to Mr. Henry A. Fleuss, who as long 
ago as 1883 received a gold medal from the 
Society of Arts, under the Shaw Trust, for this 
apparatus in its original form. The fact that 
Mr. Fleuss was certainly one of the first to 
propose, and the first to bring into practical 
form, an apparatus of this t;^’pe, has had very 
great weight in the decision at which the com¬ 
mittee have arrived. 

They also wish to recommend to the Council 
that they should award a second gold medal to 
Mr. William Edward Garforth, in recognition of 
his long-continued and public-spirited endeavours 
to perfect and to secure the adoption in this 
country of rescue apparatus in mines, and also 
as an acknowledgment of the merits of the 
principles which he has applied to the apparatus 
he has himself devised, but which are equally 
applicable to all similar forms of rescue apparatus. 

In addition to these two gold medals, the 
committee recommend to the Council the 
award of a silver medal for the Draeger appa¬ 
ratus submitted by Mr. Jacobson, and for the 
Meco apparatus submitted by the Mining 
Engineering Company of Sheffield. 

They believe that any of the four apparatus 
would be efficient, each of them having its own 
points of merit ; and, as before observed, the 
perfect apparatus, if it is ever constructed, will 
probably include features derived from all of 
them. 


THE ROYAL SOCIETY OF ARTS. 

By Sir Henry Trueman Wood, M.A., 
Secretary of the Society. 

II.— ^The Earliest List^ op Members. 

It was some little time before the ideas 
started by Shipley and his patrons really got 
hold of the public. At first no special efforts 
seem to have been made to obtain subscriptions 
and attract public support-. From, the date 
of the first meeting till the constitution of the 
Society, nearly a year later, onty seventeen 
members were enlisted. In the first two months 
after the election of officers in February, 1755, 
the number was raised to eighty-one, and after 
that the increase was fairly rapid. 

The most interesting record of these early 
days is an ancient signature-book, which, 
according to its titlepage, was a “ List of the 
Nobility, Clergy, Gentry, Merchants, etc., who 
have subscribed towards raising a Fund for the 
Encouragement of Arts, Manufactures, and Com¬ 
merce, 1754.” The signatories of the book bomid 
themselves by the undertaking: ‘‘ We promise to 
pay annually during pleasure the several sums 
to which our names are respectively prefixed.” 

This seems to have been the original form of 
the list of members, and as it contains the 
autographs of a very large proportion of the 
distinguished persons who from the first sup¬ 
ported the young Society, it is really a document 
of very great value, even though a considerable 
proportion of the members never signed it at 
all. Some of the more interesting signatures 
have been reproduced in facsimile, and a selection 
from these is given on pages 790-792. The book 
remained in use as a signature-book for about 
ten years, but in 1755 a regular register w'as 
started, with the names and addresses of mem¬ 
bers, the amounts of their subscriptions, the 
dates when they became due, and the dates of 
their deaths or resignations. The first volume of 
this register contains the elections from 1755 to 
1767, and it has been continued, almost in the 
same form, up to the present date. Then, as 
now, the book lasted for about ten years, and 
at the end of that time a fresh book had to be 
opened, the names of surviving members being 
transferred, and space provided for the receipt 
of new entries. 

The first printed list of members was issued 
in October, 1755. It is a mere broadside, and 
contains 110 names. The next list which has 
been preserved is dated 1758, in which year the 
numbers increased to 708, and the next following 
1760. From that date they go on regularly at 



782 


JOUENAL OF THE EOYAL SOCIETY OF AETS. 


1}*, ion. 


sliort intervals, -until their regnlar annual 
publication. A careful examination of these lists 
affords very remarkable evidence of the popu¬ 
larity of the Society, of the way in which it 
rapidly attracted public support, and of the 
esteem in which it was held. A very large pro¬ 
portion of the peerage supported the Society 
with contributions and patronage. Men of 
distinction in every class of life subscribed, and 
there is hardly any class or rank without eminent 
representatives. When it is borne in mind that 
the whole object of the Society was the pro¬ 
motion of public welfare, and that not the 
slightest advantage or benefit was offered to 
individual members, the character of the list 
seems still more remarkable. 

“ As the condition of England in the middle of 
the seventeenth century brought about the founda¬ 
tion of the Eoyal Society and the popular and 
widely-spread interest in the investigation of 
science, so the condition of the country in the 
middle of the eighteenth century brought about 
the formation of the Society of Arts for the 
encouragement of tlie applications of science for 
the general good. As Dryden, Waller, Evelyn, and 
the literary coterie of the Bestoration period largely 
supported the Boyal Society, so the circle that 
surrounded Dr. Johnson took a lively interest in 
the success of the Society of Arts. The lines upon 
which the Royal Society were founded were not 
followed by the founders of the Society of Arts. 
The latter made an entirely new departure and 
were strictly original in their scheme. Their 
objects were national, and the members gave their 
money and their time not for their own private 
advantage, nor for the increase of their personal 
knowledge, but in an attempt to raise the produc¬ 
tive powers of the nation itself.*’* 

To justify these statements it seems worth 
while to give a selection of the most eminent 
names which are to be found in the lists of the 
Society's members for the first ten years of its 
existence. The latest list examined is that dated 
March, 1764. 

The following may be taken to be a fairly 
complete hst of the Peers whose names are 
given in one or other of the lists above mentioned. 
Many of the Peerages are extinct or have passed 
to the holders of other titles, and no doubt 
some may have been overlooked. The holders 
of worthy titles have not been included, and it 
would be too much to hope that some mistakes 
have not been made in identifying individuals:— 
Peregrine Bertie, (3rd) Duke of Aneaster. 

Raised a regiment of foot in the 1745 rebellion. 

. Ix)rd Great Cha?nberlain of England. The 

*11!. B. Wheatley’s ac<*.ouBt tvf the Society of Arts, 
July 24th, 1891. 


Dukedom became extinct on the death of his 
brother, the 5th Duke. 

John, (4th) Duke of jArgyll. He married the 
beautiful and witty Mary Bellenden. 

John, (4th) Duke of Bedford. English Minister- 
Plenipotentiary at negotiations for Peace of 
Paris, 1763. 

WiUiain, (4th) Duke of Devonshire. Eirst Lord 
of the TreasuiT, 17i56-7. 

Augustus, (3rd) Duke of Grafton. He held 
various offices, and was the nominal head of 
the Chatham Administration, 1766, 

Evelyn, (2nd) Duke of Kingston. He married 
the notorious Elizabeth Chiidleigh, Countess 
of Bristol, who Wtis afterwards convicted of 
bigamy. 

George, (4th) Duke of Manchester. He was 
elected in 1761, when he was Viscount Mande- 
ville. He became Duke in 1762. 

George, (4th) Duke of Marlborough. 

John, (1st) Duke of Montagu. Elected as (4th) 
Earl of Cardigan in 1775, and created Duke 
in 1766. 

Wniiam, (2nd) Duke of Portland. When he died 
in 1762 his successor, William (the 3rd Duke), 
became a member. The latter was twice Prime 
Minister in the reign of George III. 

Charles, (3rd) Duke of Queensberry. Tliis was 
the cousin and predecessor of “ Old Q.” 

Charles, (3rd) Duke of Richmond. Ambassador 
and statesman. In the Cabinet of the younger 
Pitt. Vice-President of the' Society. His 
portrait appears in Barry’s Picture. 


James, Marquis of Carnarvon. Eldest son of 
the 2nd Duke of Chandos. He afterwards 
became the 3rd Duke, and the title died with 
him in 1789. 

Charles, (2nd) Marquis of Rockingham. Prime 
Minister, and head of the Rockingham Adminis¬ 
tration, of which P*ox and Burke formed part. 


James, (Bth) Earl of Abercorn. 

Arthur, (7th) Earl of Anglesey. His title to the 
English Peerage was pronounced invalid. 

John, (2nd) Earl of Ashburnham. 

WTUiam, (2nd) Earl of Bessborough. Postmaster- 
General, etc. 

John, (3rd) Earl of Bute. Prime Mnister. He 
paid £40 as a “ perpetual member.” 

George, (4th) Earl of Cardigan, afterwards 
(1766) created Duke of Montagu. 

Robert, (1st) Earl of Catherlough. 

Philip, (4th) Earl of Chesterfield. ’l''he celebrated 
Lord Chesterfield. 

Smith, (llth) Earl of Clanricarde. 
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William, (2iid) Earl of Bartmoutli. 

John, (2nd) Earl of Egniont. 

Charles, (2nd) Earl of Egremont. 

Brownlow, (9th) Earl of Exeter. 

Bobert, Earl of Farnham. He was the 2nd 
Baron Farnham, and was created Earl of 
Farnham in 1763, but died without male issue, 
so the Earldom lapsed. 

Washington, (5th) Earl Ferrers, younger brother 
of the notorious Earl Ferrers, -who wus executed 
ill 1760. 

John, (7th) Earl of Galloway. Elected in 1761 
as Lord Garlics. 

Charles, (1st) Earl Grey. General. Commander- 
in-Chief in America and the West Indies. 

George Montagu, (3rd, and last) Earl of Halifax, 
K.G. First Lord of the Admiralty, Lord 
Lieutenant of Ireland, etc. 

Simon, (1st) Earl Haroourt. Ambassador and 
Viceroy of Ireland. His eldest son, George 
Simon Viscount Nuneham, was also a member. 
He succeeded his father as (2nd) Earl Haroourt 
in 1777. 

Philip, {2nd) Earl of Hardwicke. Elected when 
he w^as Viscount Royston. Vice-President of 
the Society. 

Wills Hill, (1st) Earl of Hillsborough, afterwards 
(1789) Marquis of Bo-wnshire, Statesman. 

Robert, (4th) Earl of Holdernesse. Ambassador 
and Secretary of State. 

Francis, (10th) Earl of Huntingdon. 

George, (3rd) Earl Lichfield, Chancellor of the 
University of Oxford, 1762. Vice-President of 
the Society. 

John, (1st) Earl Ligonier. Field-Marshal. He 
served luider Marlborough in Flanders, and 
received several steps in the Peerage, becoming 
Earl in 1766. He died in 1770 at the great age 
of ninety-one, and was buried in Westminster 
Abbey. 

Henry, (9th) Earl of Lincoln, afterwards (2nd) 
Buke of Newcastle. 

George Parker, (2nd) Earl of Macclesfield. P.R.S. 
He took an active part in the introduction of 
the New Style in 1751. Thomas, the 3rd Earl, 
was also a member. He was elected in 1757 as 
Viscount Parker. 

Charles Henry, (7th) Earl of Montrath. 

Janies, (8th) Earl of Moray. 

Charles, (7th) Earl of Northampton. 

Spencer, (8th) Earl of Northampton. 

Hugh Smithson, Earl of Northumberland. 
Elected under that title in 1757. He was in 
1766 created the 1st Buke of Northumberland. 

Henry Herbert, (10th) Earl of Pembroke. 

Other, (4th) Earl of Plymouth. . 


George, (2nd) Earl of Pomfret. 

Henry Arthur, Earl of Powis (Lord Herbert of 
Cherbury). The extinct Earldom, after the 
death of his son, was conferred on the eldest 
son of Lord Clive. 

Neil, (3rd) Earl of Rosebery. 

John, (4th) Earl of Sandwich. The famous First 
Lord of the Admiralty, the inventor of the 
sandwich, which he ate when too busy for a 
meal. Known as “Jemmy Twutcher,” from 
the character in the “Beggars Opera,” in con¬ 
sequence of his attack upon Wilkes, his 
former friend and associate at Medmenham 
Abbey. 

Antony, (4th) Earl of Shaftesbury. He married 
a daughter of .Lord Folkestone, and was one 
of the first subscribers, having given ten 
guineas to the original fund started in 1754 
to provide prizes. 

William, {2nd) Earl of Shelburne, Prime Minister 
in George HI.’s reign, afterwards 1st Marquis 
of Lansdowne. 

Harry, (4th) Earl of Stamford. 

Philip, (2nd) Earl of Stanhope, the father of the 
Earl Stanhope who improved the printing- 
press. 

Earl of Stirling. This was WilKam Alexander, 
“ Commander-in-Chief of the American forces,” 
who claimed and bore the title after the death 
of the 5th Earl in 1739. He died in 1795. 

Granville, (2nd) Earl of >Sutherland, afterwards 
Marquis of Stafford. 

Richard, (1st) Earl Temple, brother of the Prime 
JMKnister George Grenville. 

Percy, {1st) Earl of Thomond. 

John, (2nd) Earl Tylney. He was the grandson 
of Sir Josiah Child, the great merchant and 
economist, chairman and for long absolute 
ruler of the East India Company. 

Ralph, (2nd) Earl Verney, F.R.S. At his death, 
in 1791, the title became extinct. 

James, (2nd) Earl of Waldegrave, K.G. First 
Lord of the Treasury. 

Francis Gre\ulle, (1st) Earl of Warwick. He was 
the 8th Baron, and first Earl Brooke. 

Thomas, (8th) Earl of AVestmoiiand. His eldest 
son, John, Lord Burghersh, was also a member. 
He succeeded his father in 1771 as {9th) Earl 
of Westmorland. 


WiUiara, (2nd) Viscount Barrington, Chancellor 
of the Exchequer, etc. 

John, (2nd) Viscount Bateman. 

Frederick, (2nd) Viscoimt Bolingbroke. 

James, (3rd) Viscount Oharlemont, afterwards 
Earl of Oharlemont. 
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Henry, {1st) Viscount Conyiigbiiu. 

William, (2nd) Viscount Courtenay. The title 
became extinct '\ntb his son, who, however, 
had, estalilished his title to the Earldom of 
Devon. 

John, (4th) Viscount Bowne. 

John, (1st) Viscount Dudley. 

Lucius, (7th) Viscount FalMand. 

Richard, (6th) Viscount Pitzvilliain. 

Jacob, (1st) Viscount Folkestone. Founder and 
First President of the Society. His j)ortrait 
by Oainsborough is in the possession of the 
Society, and Bany also included the portrait 
in his painting of “ The Society.” 

Richard, (4th) Viscount Howe. The celebrated 
Admiral Howe, afterwards Earl Howe. 

Charles, {9th) Viscount Iiadne. 

Thomas, (4th) Viscount Kenmare. 

George, (3rd) Viscount Midleton. 

Henry, {2nd) Viscount Palmerston, Father of 
the well-known statesman. 

Edward, (2nd) Viscomit Powerscomd. 

George, (ist) Viscount Southwell. 

John, (1st) Viscount Spencer, afterwards (1765) 
Earl Spencer. His son was the founder of 
'‘the finest private library in Europe,” and 
the well-known statesman. 

George, Viscount Townshend, the 4th Viscount 
and 1st Marquis. Field - Marshal, Lord- 
Lieutenant of Ireland, Brigadier-General under 
WoHe in Quebec Expedition. He was elected 
in 1757 as Cteneral Towisheiid, before his 
accession to the Peerage. 

Thomas, (2nd) Viscoimt Wentworth. His 
father, the ist Viscount, wtrs elected a member 
before his promotion, and his name appears in 
the list as Baron Wentworth. 

Thomas, (3rd) Viscomit Weyjiiouth, K.G., after¬ 
wards (1789) created Marquis of Bath. 
Secretary of »State and Lord-Lieutenant of 
Ireland. 


George, (ist) Baron Anson. The great Admiral. 
First Lord of the Admii’alty. Celebrated for 
his voyage round the world. He had no 
children, so his title died with him. 

Frederick, (7th) Baron Baltimore. At his death 
the title became extinct. The first Lord 
Baltimore was the coloniser of Maryland in 
the reign of James I., and it was from him 
that the city of Baltimore took its name. Barry 
heard of Baltimore’s charter to the Indians 
after he had finished the picture in the meeting 
room. iSo in his etching he made Baltimore a 
^ prominent figure, and thrust William Penn 
the background. 


Charles, (3rd) Baron Cadogan, afterwards (1800) 
created Earl Cadogan. 

John, (1st) Baron Carysfort. Lord of the 
Admiralty. 

Robert, (1st) Baron Clive of Plassy. The great 
Indian statesman and General. 

Gabriel, (1st) Baron Coleraine. 

Richiird, (2nd) Baron Edgcumbe. He died in 
the year following his election, 1761, when his 
brother and successor became a member. 

George, (3rd) Baron Edgcumbe, created Earl of 
Mount-Edgciimbe in 1789. 

Thomas, (1st) Baron Foley. 

George, (1st) Baron Lyttelton, scholar and 
author. 

Thomas, (2iicl) Baron Montfort. 

Frederick, Lord North, afterwards (1790) 2nd 
Earl of Guilford. The eminent statesman, 
Prime Minister 1770 to 1782. 

Fnancis, {1st) Baron Orwell, afterwards (1776) 
Viscount Orwell and (1777) Earl of Shipbrook. 

John, {1st) Baron Poliington, afterwards Earl 
of Mexborough. 

George, (1st) Baron Rodney, the great Admiral. 
He was elected in 1757 as Admiral Rodney, and 
was made a peer in 1782. 

Robert, (2nd) Baron Ronmey. Founder, first 
Vice-P 3 ‘esident, and second President of the 
Society. His portrait by Reynolds is in the 
po.ssession of the Society. 

John, (11th) Baron St. John of Bletsoe. 

Nathaniel, (1st) Baron Scarsdale. 

Thomas, (3rd) Baron Southwell, created Viscount 
Southwell in 1776. 

John, (1st) Baron Waltham. 

John, (6th) Baron Ward, afterwards (1763) 
Viscount Dudley and Ward. 

Edw'ard, Baron Wentworth, afterwards (1762) 
(1st) Viscount Wentworth. His son was also 
a member, and his name is included among 
the Viscounts. 

John, (6th) Baron Willoughby de Broke. 

Hugh, (15th) Baron Willoughby de Parham. 
P.S.A., F.R.S., Vice-President of the Society. 

Edward, (1st) Baron Winterton, afterwards 
(1766) Earl Winterton. 


We may now leave the Peerage, and attempt 
a selection from the general body of members, 
dealing as before with the lists previous to, and 
including that of, 1764. The task of picking out 
the names of persons eminent at the time or 
afterwards distinguished has proved rather 
difficult. Wifchoxxt the help of that admirable 
work, the “ Dictionary of National Biography,’* 
it would have beqn hopeless. Wider historical 
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knowledge, and a greater familiarity with the 
records of the time would, no doubt, have 
rendered the task easier and the results more 
complete. In many cases, also, the information 
given is too slight to render identification certain. 
The list, therefore, must be taken as representa¬ 
tive rather than exhaustive, though probably 
there are not many names of real eminence that 
have been overlooked. At all events, the 
following list is so long that perhaps no apology 
is needed for not making it longer. 

Robert Adam (elected in 1758) and James 
Adam (1763), the architects of the Adelphi. 
(The William Adam elected in 1762 was not 
one of the brothers.) 

Anthony Addington, M.D., physician to the 
great Lord Chatham and father of the Prime 
Minister who was nicknamed “ The Doctor,” 
in allusion to his parentage. 

Ralph AUen, philanthropist, improver of the 
Post Office, friend of Pope, Fielding, and 
others. 

WiUiam Almack, founder of Almack’s Assembly 
Rooms and of the gaming club afteiwards 
known as Brooks’s, 

John Julius Angerstein, whose fine collection of 
pictures formed the nucleus of the National 
Clallery. 

Thomas Arne, the well-known musician; com¬ 
poser of ** Rule Britannia.” 

Robert Arthur, St. James’s Street, proprietor 
of Arthur’s and White’s. 

Thomas Astle, antiquary. Keeper of the Records, 
author of “ Origin of Writing.” 

John Astley, portrait painter, and friend of 
Horace Walpole. 

David Erskine Baker, author of “ Companion to 
the Playhouse,” enlarged to Biographia 
Dramatica.” 

Henry Baker, F.R.S., naturalist and author. 
Defoe’s son-in-law'. Founder of the Bakerian 
lecture of the Royal Society. He took a 
very active part in the foundation and early 
organisation of the Society. He w’as elected 
a “ perpetual member ” in 1755 for his 
services. 

Samuel Baker, founder of Sotheby’s Auction 
Rooms. 

Sir Joseph Banks, for forty-one years the auto¬ 
cratic President of the Royal Society. 

Sir Francis Baring, founder of Baring Brothers 
and Chairman of the East India Company. 
Robert Barker, the reputed inventor of pano¬ 
ramas. 

Sir Edward Barry, physician, medical writer,, 
John Baskerville, the emihent printer. 


Tophani Beauclerk, the fashionable friend of 
Dr. Johnson. 

William Beckford, Lord Mayor 1762 and 1769, 
the staunch supporter of Wilkes. 

Jeremiah Bentham, the father of Jeremy Ben- 
tham, the great utilitarian philosopher. He 
was elected in 1755, when his son Jeremy 
was sixteen. 

James Boswell, elected in 1760 when he w^as 
twenty, on his first visit to London and before 
hs knew Johnson. 

Alderman John Boydell, the reviver of English 
engraving by his munificent patronage. 

Gustavus Brander, F.R.S., antiquary, director 
of Bank of England, benefactor to British 
Museum. One of the Society’s founders. 

Owen Salusbury Brereton, antiquary, Rec(uder 
of Liverpool, Bencher of Lincoln’s Inn. Vice- 
President of the Society. His portrait is in 
Barry’s picture. 

Jacob Bryant, classical scholar. 

Charles Burney, the wrell-known author of the 
“ Histoiy of Music.” He ivas elected in 1764, 
when he was living in Poland Street, and 
before he took the degree of Mus.Doc. His 
portrait appears in Barry’s picture, ‘‘The 
Thames,” amongst the sea-nymphs, a whim 
equally absurd and incomprehensible, which 
no raiUery or good counsel could induce ” the 
artist “ to dismiss from Ms canvas.” 

William Cadogan, M.D., physician to the Found¬ 
ling Hospital. 

William Caslon, the famous type-fomider. 

The Hon. Henry Cavendish, the great philo¬ 
sopher and experimentalist. 

Sir Robert Chambers, one of the judges in the 
trial of Nuncomar. 

Su* William Chambers, the architect of Somerset 
House. He acted as architect to the Society 
when it moved into new premises in little 
Denmark Court, 1759. 

Sxmuel Chandler, D.D., Nonconformist minister 
and bookseller. 

Charles Chauncey, physician and collector. 

Sir Henry Cheere, statuary, patron of Roubiliac. 

Thomas Chippendale, furniture maker. 

Giovanni Cipriani, R.A., historical painter and 
engraver, 

George Colman the elder, dramatist. 

Sir Eyre Coote, the famous Indian General and 
conqueror of Hyder Ali. At the time of his 
election he was Colonel Coote. 

Richard Cosway, R.A., portrait painter. 

James, Thomas,, and Patrick Coutts. James at 
the time of his election was already a partner 
in the great banking firm, then in the “ New 



’S6 


JOUBNAL OF THE BOYAL SOCIETY OP ABTS. 


./wfie l(j, 1011. 


Excliaiige/’ and carrying on business as 
" Campbell and Ooutts.” Thomas was elected 
in 1762, the year after he had been taken into 
partnership, after the death of Campbell. 
Patrick was at the time of his election (1767) 
a partner in the bank in St. Maiyr Axe, first 
started by the Coutts. 

Sir John Oust, Speaker of the House of Commons, 
1761 and 1766-70. 

George Dance, the elder of the two architects, 
father and son. He designed the Mansion 
House. 

Sir Francis Dashwood (Baroii le Despencer), 
Chancellor of the Exchequer, and leading 
member of the Dilettanti Society; founder of 
the Hell Fire Club ” at Medmenham. 

Captain (afterwards Colonel) Thomas Desa- 
guiiers, F.R.S., son of J. T. Desagiiliers, author 
of various hooks on mechanical and experi¬ 
mental philosophy. 

Sir Alexander Dick, president of the Edinbm’gh 
College of Physicians and friend of Dr. 
Johnson. 

Bohert and James Dodsley, the well-known 
booksellers. 

John Dollond, the eminent optician, Copley 
medallist. 

Robert Dossie, the editor of the ‘‘Annals of 
Agi’iculture,” etc., in which the Society’s 
early Proceedings were recorded. He was a 
friend of Samuel Johnson, and the Doctor, 
being in arrears mth his sxtbscription, paid 
up in order to vote for Dossie when he was a 
candidate for the secretaryship of the Society 
in 1760. 

Robert and John Drummond, the bankers, 
whose bank was then, a^ now, at Charing 
Cross, were both members. The former was 
elected in 1757 and the latter in 1762. Robert, 
who was the head of the firm, was the son 
of ’^scount Strathallan, who was killed at 
Culloden and was attainted, as was also his 
eldest son. John married a granddaughter 
of the first Duke of St. Albans (JQ'ell Gwynne’s 
son), and it was through this connection that 
the Adelphi estate, acquired by the second 
Ihike of St. Albans, on his marriage with the 
daughter of Sir John Werden, whose Trustees 
had purchased it, came into the possession of 
the Drammond family. The Dmmmonds have 
ever since been connected with the Society; 
and Mr. George James Drummond, the owner 

. of the Adelphi, is now (1911) the Society’s 

- landlord. The bank was founded in 1688 by 

;Andrew Drummond, the father of John, above- 


Sir John Fielding, the magistrate, half-brother 
to the novelist. 

Sir Samuel Fludyer, Lord Mayor in 1761. 
Fludyer Street, Westminster, was ‘Called after 
him. 

John Fothergill, M.D., F.R.S., botanist and 
physician, associated wdth Franklin. 

Benjamin Franklin, the great American philo¬ 
sopher and politician. He was elected a 
corresponding member in 1756, but paid 
the amount of a Life Subscription, and his 
name afterwai’ds appears among the ordinary 
members. He kept up a correspondence with 
the Society, and in 1761, while in England, 
he accepted the office of chairman of the 
Committee of British Colonies and Trade. 

David Garrick, the great actor. 

Edward Gibbon, the historian. 

Thomas Gisborne, M.D., President of the College 
of Physicians. 

OHver Goldsmith, whose address when he was 
elected in 1763 was the Chapter Cofiee House. 

Majoi-General Sir John Griffin, K.B., afterwards 
Field-Marshal, and (1784) (9th) Baron Howard 
de W’alden. 

Admiral Thomas Griffin, served in the West 
Indies and eisew'here, but left an unfortunate 
reputation for lack of intrepidity and for 
unpopularity. 

Thomas Grignion, the clockmakei', who pre¬ 
sented to the Society the clock in the meeting- 
room. 

Francis Grose, antiquary and author. 

Stephen Hales, D.D, F.R.S., Copley Medallist, 
physiologist, botanist and inventor. One of 
the Society’s founders. His portrait is in 
Barry’s Picture of “ The Society.” 

Jonas Hanway, the historian of commerce and 
the introducer of umbrellas. 

Sir Charles Hardy, Admiral, Governor of New 
York, served in command under Hawke at 
Brest and Quiberon Bay. M.P. for Ports- 
. mouth. 

The Hon. Thomas Harley, afterwards Lord Mayor 
(1767), opponent of 'VYilkes. 

Sir Edward Hawke, K.B., the distinguished 
Admiral, afterwards (1776) 1st Baron Haw'ke. 

John Hawkeswofth, LL.D., friend of Johnson, 
and his successor as compiler of the Parlia¬ 
mentary reports in the <^entleman^s Magazine. 

Sir Caesar Hawkins, the eminent surgeon. 

Sir George Hay, lawyer and politician. 

Francis Hayman, original R.A., friend of 
Hogarth and Garrick. 

William . Heberden (the elder), physician and 
scholar; attended Johnson, Cowper and 
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Warburton. He, like Caesar, wrote lii«s “ Com¬ 
mentaries,” and a bookseller is said to have 
recommended one as a substitute for the other. 

William Hoare, of Bath, original R.A. Dis¬ 
tinguished portrait-painter. 

William Hogarth. His signature is crossed out 
in the signature book; why, there is no 
saying. He was duly elected in December, 
1755, and subscribed for two ye8.rs. His name 
appears on committees in 1757, He died in 
1764. 

Thomas Hollis, republican and author. Pre¬ 
sented portrait of Newton to Trinity College, 
Cambridge, and portrait of Cromwell to Sidney 
vSiissex. 

John Howard, the philanthropist. 

Richard Huck, army surgeon and physician of 
reputation. In 1777 he took the additional 
name of Saunders. 

Dr. William Hiinto, the physician, 'who was 
as well known in his day as his yomiger 
brother John. 

Dr. Robert James, the inventor of James’s 
Powder, 

Richard Jebb, M.D., afterwards (1778) baronet. 
Friend of Wilkes and Churchill. 

Soame Jenyns, a great man in his day, but now 
best kno\vn as having had his ‘'Nature and 
Origin of Evil” unfavourably re^newed by 
tlohnson, 

Samuel Johnson, who.se only speech on his legs 
is said to have been delivered in the meeting- 
room of the Society of Arts. 

Hugh Kelly, a playwright who considered 
himself a rival of Goldsmith. 

Admiral Augustus Keppel, afteiwards (1782) 
,, created Viscount Keppel. 

Go win Knight, M.D.,F.R.S., Principal Librarian 
of the British Museum, 

Sir Charles Ehiowles, Admiral, Governor of Louis- 
burg and of Jamaica. 

Abraham Langford, auctioneer and playwright. 

Colonel Stringer Lawrence, called the “ father 
of the Indian Aarmy.” He left India in 1759. 

Thomas Lam'ence, friend and ph 3 J'sioian of 
Dr. Johnson. 

Sir Wilfrid Lawson, the eighth Baronet. 

Henry Bilson-Legge, Financier, Chancellor of 
the Exchequer, etc. 

James MoArdel, one of the best English mezzo¬ 
tint engravers. 

' Robert Maokreth, the well-known waiter at 
Arthur’s Chocolate House, known as “ Bob,” 
afterwards M.P., and knighted. 

Sir Richard Manningham, known as a great 
“ man-mid wife.” 


Villiaui Markham, D.D., headmaster of West¬ 
minster School; afterwards (1777) Arch¬ 
bishop of York. 

Matthew Maty, M.D., F.R.S., secretary R.S., 
Principal Librarian of the British Museum. 
He was a candidate for the secretaryship of the 
Society in 1760, when Dr. Templeman was 
elected. 

Israel Mauduit, F.R.S., political pamphleteer 
and preacher. Agent in England for Massa¬ 
chusetts. 

John Mitchell, F.R.S., botanist, made a map of 
the British and French Dominions in North 
America. 

Sir Henry Moore, Bart., Governor of Jamaica 
and of New York. 

Robert More, F.R.S., botanist. Afterwards 
secretary of the Society (1769 to 1799). 

Charles Morton, M.D., Principal Librarian of the 
British Museum. 

George Michael Moser, chaser and enameller, 
first keeper R.A. Engi*aved George III.’s 
first Great Seal Father of Mary Moser, R.A. 

lieut.-Gen. Lord John Murray, M.P. for Perth. 

Robert Mylne, F,R.S., constructed Blackfriars 
Bridge, engineer to the New River Company. 

John Nowbery, publisher and bookseller. He 
employed Johnson and Goldsmith. 

Frank Nioholls, F.R.S., ph 3 ’-sioian. 

Lieut.-General Oglethorpe, M.P., founder of 
Georgia. Johnson offered to write his life. 
Austin Dobson calls him a “Paladin of 
Philanthropy'.” 

James Paine, an architect who did much good 
in his time. He rebuilt Salisbury Street in 
1783. 

Sir Robert Palk, Bart., Governor of Madras. 
Palk Strait, between Ceylon and India, is 
called after him. 

James Parsons, M.D., F.R.S., physician and 
antiquary. 

Sir Lucas Pepys, Bart., M.D., President Royal 
College of Physicians, physician to George III. 
Attended the King in his insanity**. He was 
elected in 1764, when twenty-two years of age. 

John Lewis Petit, M.I)., J?.R.S., physician. 

Constantine John Phipps, commanded the 
“ Racehorse ” in expedition of 1778 to discover 
north-eastern route to India, and attained a 
high north latitude to north of Spitzbergen. 
Afterwards (2nd) Baron Mulgave, M.P., and 
Lord of the Admiralty, etc. 

Christopher Pinchbeck, inventor, son of jthe 
inventor of copper and zinc alloy named afi^ V 
hun. , ,, 

Charles Pinfold, Governor of Barbados. 
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Ttomas Pingo, medallist, assistant engraver to 
the ]\Iint. 

WiHiam Pitcairn, M.D., President of the College 
of Physicians, 1775-85. A ward in St. Bar¬ 
tholomew’s Hospital is named after him. 

George Pitt, afterwards Baron Rivers, author 
of “ Letters to a Young Nobleman,” etc. 

William Pitt, the great statesman, afterwards 
Earl of Chatham. 

Admiral Sir George Pooock. He took Havana 
in 1762. 

Sir James Porter, F.R.S., Auibassador at Con¬ 
stantinople. 

Governor PownaU, politician. His work on “ The 
Administration of the Colonies ” went through 
several editions. He was elected in 1760, 
and his name in the List is altered from 
“ Governor ” to “ Thos, Esq,” 

Sir Charles Pratt, afterwards created Earl 
Camden, Lord Chancellor and Chief Justice; 
decided in the case of John Wilkes that 
general warrants were illegal, and thereby 
gained immense popularity. 

William, discount Pulteney, the son of the well- 
knoivn politician who was made Eail of Bath 
by Walpole. He died before his father, and 
the earldom became extinct. 

Sir Thomas Pye, Admiral. “ A man of slender 
ability, thrust into office by the Bathurst in¬ 
fluence.”— Diet, Nat. Biog. 

Allan Ramsay, portrait painter to George IH., 
acquaintance of Johnson. 

Sir Joshua Reynolds, first President of the 
Royal Academy. Elected in 1756 before he 
was knighted. 

General Robert Rich (afterwards 5th baronet), 
wounded at CuUoden. 

Samuel Richardson, the novelist. 

Sir Thomas Robinson, Governor of Barbados 
and Commissioner of Excise. 

John Robison, went to Jamaica for the test of 
Harrison’s chronometer. 

Francis Louis Roubiliac, the sculptor. 

Sir John St. Aubyn, (6th) Bart., M,P., F.R.S. 

Lord George SackvDle, afterwards Viscount 
Sackville, of unhappy reputation for his 
behaviour at the battle of Minden in 1759. 

Paul Sandby, R.A., water-colour painter and 
engraver. 

Sir Charles Saunders, K.B., Admiral, served on 
Newfoundland station, and First Lord of the 
Admiralty. 

Sir George Saviie, Bart., M.P., F.R.S., well- 
J^own independent politician, and Vice- 
of the Society. ■ ^ 


Gregory Sharpe, D.D., F.R.S., Master of the 
Temple. 

Peter Shaw, physician and author. 

Thomas Sheridan, author and actor (father of 
Richard Brinsley). Proposed by Garrick. 

The Rev. Laurence Sterne, author of “ Tristram 
Shandy.” 

John Stock, painter to His Majesty’s dockyards. 
He died in 1781, leaving the bulk of his pro¬ 
perty, upwards of £60,000, to the Painters’ 
Company, with instructions that the interest 
should be distributed to the aged blind, the 
poor of the Company, and others. He left 
£100 to the Society, with the condition that 
the interest should be applied for the promotion 
of drawing, sculpture, and architecture. 

Sir Robert Strange, the eminent English engraver. 

General William Strode. It was he who erected 
the statue of Queen Charlotte in the centre of 
Queen’s Square, and that of William, Duke of 
Cumberland, in Cavendish Square. 

James Stuait, author, member of the Dilettanti 
Society, generally known as “ Athenian ” 
Stuart. 

George Stubbs, the well-known animal painter. 

Robert Taylor, M.D., F.R.S., a well-known 
physician. 

James Theobald, F.R.S., F.S.A. One of the 
first Vice-Presidents of the Society. He took 
an active part in the movement for obtaining 
a charter for the Society of Antiquaries. He 
died in 1759. He is mentioned several times 
in Nichols’s Literary Anecdotes, but is ignored 
by the Diet, Nat, Biog. 

Sir Noah Thomas, M.D., F.R.S., physician. 

Bonnell Thornton, well-knoTO wit and writer, 
member of the “ Nonsense Club,” which 
organised an “ Exliibition of the Society of 
Sign-painters,” in ridicule of the Society of 
Arts Exhibition (see “ Dictionary of National 
Biography ”). He only subscribed for one 
year, so perhaps the Society’s methods did not 
commend themselves to him. 

John Thornton, one of the first of the well-known 
Glapham family, the great evangelicals. 

Henry Thrale, the brewer, Johnson’s friend. 

Jacob Tonson, gr6at nephew of Jacob Tonson, 
Dryden’s first publisher, erhployed Warburton 
and Johnson among others. 

Rev. James Townley, headmaster of Merchant 
Taylors’ School, author of ‘‘ High Life below 
Stairs,” friend of Hogarth. 

Charles^ Townshend, Chancellor of the Ex¬ 
chequer, etc.,' and brilliant wit. 

Jonathan Tyers, proprietor of Vauxhall Gardens. 
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Robert Vansittart, Regius Professor of Civil 
Law, Oxford. 

Horace Walpole, tbe great connoisseur and well- 
known author and collector. Afterwards 
(1791) 4th Earl of Orford. 

Joshua Ward, “ Spot ” Ward, the well-known 
quack and nostrum-monger, whose statue 
by Agostino Carlini decorates th3 Society’s 
Hall. He acquired a fortune by the sale of 
pills and potions, and a reputation by his 
introduction of improved methods of making 
sulphuric acid. 

Richard Warren, M.D., a well-known physician. 

Sir William Watson, M.D., F.R.S., physician 
and man of science. Physician to Foundling 
Hospital. 

Philip Carteret Webb, F.R.S., M.P. He was 
joint solicitor to the Treasury and a leading 
official in prosecution of John Wilkes. 

Alexander Wedderburn, Lincoln’s Inn, after¬ 
wards Lord Loughborough and Earl of 
Rosslyn. 

Saunders Welch, a magistrate of Westminster, 
friend of Fielding and Johnson. 

Benjamin West, R.A., the painter. 

Samuel Whitbread, brewer, father of the better- 
known politician. 

Caleb Whitefoord, wit and diplomatist. Friend 
of Franklin, Johnson, Goldsmith, and Horace 
Walpole. He was a Vice-President of the 
Society, and a very active member of it. He 
was instrumental in obtaining the portraits of 
Shipley and Templeman. Tha Society possesses 
his portrait by an unknown painter. 

Charles Whitworth, M.P., Chairman of Ways 
and Means, 1774 to 1778. Knighted 1768. 
One of the first Vice-Presidents of the Society. 

Joha Wilkes, elected 1758 when thirty-one years 
of age. He was proposed by his father Israel 
Willces, who joined the Society in 1757, and 
was a very active member, constantly taking 
the chair at committee meetings. 

Sir Edward Wilmot, Bart., M.D., F.R.S. 
Physician General to the Army. 

Sir John Eardley-Wilmot, Chief Justice, Common 
Pleas. Educated with Johnson at Lichfield. 

Joseph Wilton, sculptor, foundation member of 
R.A., associated with Sir William Chambers, 
the architect. 

Henry Sampson Woodfall, th,3 printer of the 
“Letters of Junius,” and conductor of the 
Public Advertiser. 

Sir George Yonge, Bart., Governor of the 
Cape. 

Christian Friedrich Zincke,s enamel painter; 
produced many portraits in enamel- 


Amongst the names which came up for 
election there were very few rejected, as would 
naturally be the case when the object of the 
Society was to collect subscriptions for a certain 
purpose. However, one was that notorious free¬ 
lance, Br. John Hill, or Sir John Hill, as he 
called himself after he had been made a knight 
of the Order of Vasa by the King of Sweden. 
He was proposed for election, but was unsuccess¬ 
ful, as he also was when he tried to get into the 
Royal Society, so that he might put F.R.S. 
after his name in the titlepage of one of 
his books. The “ Dictionary of National 
Biography ” describes Hill * as “a versatile 
man of unscrupulous character, with consider¬ 
able abilities, great perseverance, and unlimited 
impudence.” He appears to have been at 
loggerheads with all his contemporaries. He 
paid out the Royal Society for not admitting 
him by an attack upon them, which certainly 
found out some of the weak joints in the armoui- 
of that distinguished body. He tackled Fielding 
and got rather the worst of it. When Garrick 
spoke slightingly of a play written by him, he 
attacked Ixim also. Garrick retaliated by the 
well-known epigram:— 

“ For physio and farces his equal there scarce is, 

His farces are physic, his physio a farce is.” 

He does not appear to have been much aiffiected 
by his rejection by the Society of Arts, thmgh 
he wrote what was for him a temperate letter- 
of protest. 

From the first foundation of the Society 
ladies have been eligible for membership, and 
the lists of Members have always contained a 
certain number of women’s names. The first 
list of October, 1755, contains the names of 
Miss Elizabeth Vaughan and Lady Betty 
Germain, daughter of the Earl of Berkeley, wife 
of Sir John Germain, who came with William 
the Third to England and served under him. 
She inherited a large fortune from her husband, 
and bequeathed it, in accordance with his deshe, 
to‘Lord George Sackville, who took the name 
of Germain. She was a friend of Swift and other 
literary men. Miss Mary Gook~who, like Miss 
Vaughan, is now but an unknown name to us— 
was elected a little later in the same year (1755), 
and Mrs. Elizabeth Montagu—whose name is 
spelt Mountague in the list—the earliest “blue 
stocking” and the well-known authoress and 
leader of intellectual society, became a member 
in 1758. Her portrait appears in Barry^s picture 
of the Society. Later lists include the names 
of the Countess of Denbigh, the Coimtess of 
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Macclesfield, the Countess oi Nortiininberland, 
and Viscountess Falmouth. 

There can be no doubt that the list from 
vhich the above names have been selected was 
a very remarkable one, and one which may 
challenge comparison ■with that of any other 
society, however distinguished. Statesmen, 
philosophers, philanthropists, painters, lawyers, 
divines, physicians, authors, dramatists, actors, 
musicians, bankers, soldiers, sailors, architects, 
hisLorians, mechanicians, merchants, all are to be 
found, and many of them are the most eminent of 
the time. Besides these, there is a crowd of peers 
and wealthy men who seem to have been quite 
ready to support, with their purses and their 
influence, a scheme which commended itself as 
likely to promote the growing industrial and 
commercial interests of the kingdom. 

Other, evidence as to the early popularity of 
the Society, and of the public esteem in w^hich it 
was held, is to be found in contemporary litera¬ 
ture. Smollett, in his History* gives a full and 
laudatorj^ accoimt of the institution and pro¬ 



ceedings of the Society: ‘‘ The protection, 

countenance and gratification seoxired in other 
countries by the institution of academies, and 
the liberalities of princes, the ingenious in 
England derived from the generosity of a 
piiblick, endued wdth taste and sensibility, 
eager for improvement, and proud of patroni’iing 
extraordinary merit. . . . In a word, the 

Society is so numerous, the contributions so 
considerable, the plan so judiciously laid, and 
executed with such discretion and spirit, as 
to promise much more effectual and exten¬ 
sive advantage to the publick than ever 
accrued from all the boasted academics of 
Christendom.” 

Anderson, in his “History of Commerce,”* 
speaks of the Society as : “ One of the noblest 
designs for the improvement of the Commerce 
of Great Britain w^hich could possibly have been 
devised,” Perhaps in both cases the laudation 
is a little exaggerated, but the quotations may 
serve to show the estimation in which the early 
efforts of the Society w’-ere held. 

* voi. in., p. 20 S. 
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THE AGRICULTURAL POSSIBILITIES 
OF NORTHERN JAPAN. 

The agricultural investigations of the Japanese 
Government have demonstrated that Japanese 
Saghalien is a good winter wheat country, and 
that Hokhaido Island (the north sea province) is 
suitable for the desired extension of the silkworm 
and rice industry. While it has been demonstrated 
that various grains can be grown in the above 
districts, the chief points of interest to foreign 
manufacturers of agricultural implements, flour¬ 
mill machinery, etc., is the fact that in Northern 
Japan the tendency is towards a more liberal 
spirit, the conditions being more favourable to 
changes from ancient methods in farming and 
other industries. The agricultural areas of 
Japanese Saghalien are not extensive, the country 
being mountainous, and until the timber is re¬ 
moved it will be impossible to estimate what 
proportion of the total area, exclusive of mountain 
regions, may be ultimately suitable for farming. 
The bottom lands north from Olomari to Toyohara 
are among the best in the world. The Japanese 
experimental farm at Toyohara has demonstrated 
that many kinds of fruits, vegetables, and grain, 
such as are cultivated in Canada and Norway, can 
be successfully grown in Japanese Saghalien. 
According to the American Consul at Yokohama, 
the Japanese Agricultural College at Sapporo, in 
Hokhaido, devotes much attention to fisheries as 
well as to the up-to-date scientific study of prac¬ 
tical fai'ining pursuits, including stock-breeding. 
A model farm is attached to this college, and about 
half the cost of maintaining the college is obtained 
from the college lands and farm products. The 
president of this college believes that the intro¬ 
duction of modern machinery, and the horse, into 
Japanese farming industries in Hokhaido, coupled 
with higher wages, will tend to bring about the 
adoption of foreign methods. He estimates that 
1,000,000 acres are under cultivation in Hokhaido, 
and that another 1,000,000 acres are being cleared 
for farming purposes, following closely upon the 
removal of forests, etc. Of the total area of 
Hokhaido, 6,000,000 acres are nominally reserved 
for forests. In rice and silk, coal, timber, wheat, 
and other grains, apples, potatoes and onions, it is 
rapidly growing more important. 


THE BRAZILIAN COCOA-PALM. 

Pernambuco is situated in the centre of the 
tropical part of Brazil, within which the cocoa- 
palm grows most luxuriantly. The cocoa-palm 
seems to be indigenous to the district which 
extends from the vicinity of Bahia on the south to 
Parahyba on the north, but it attains its fully 
luxuriant and most prolific development in the 
vicinity of Pernambuco. The cocoa-palm is one of 
the most beautiful and attractive natural adorn¬ 
ments of many of the public parks and private 
gardens of Pernambuco, often attaining a height 
of from eighty to ninety feet. The trunk is without 


branches, and the leaves which cluster in a tuft at 
the top are from fifteen to twenty feet in length. 
At the base of the leaves the nuts hang in clusters, 
the number varying from three to fifteen according 
to the age and condition of the tree. The United 
States Consul at Pernambuco says that the nut is 
first planted in its natural state with hull and fibre. 
At the expiration of about twelve months, or when 
the plant has reached a height of about three feet, 
it is transplanted and set out in rows about forty 
feet apart. If cultivated and irrigated the tree 
will produce at the end of five years, otherwise it 
will require about ten years to produce. Although 
the rainfall within the coast region averages about 
eighty inches per annum, it all occurs during the 
months of the rainy season, and often when it is 
of no service to certain vegetation. The summers 
are hot and dry, and young plants and trees need 
to be irrigated. There are two cocoa-nut markets 
in the city of Pernambuco, one for the green and 
the other for the mature or dried nuts. The green 
nuts, which are picked at about the end of five 
months, and before the real meat of the nut has 
begun to form inside, are composed entirely of 
water, which forms one of the principal and most 
popular beverages of the neighbourhood. The 
water is non-alcoholic, and when iced is converted 
into a most savoury refrigerant. Its action is 
diuretic. When the nut is partially mature the 
inside is sometimes extracted, and by the use of 
sugar and some other ingredients is converted into 
a xjopular confection. The meat of the dried or 
ripe nut is used exclusively for food, being usually 
seasoned and mixed with dilferent provisions for 
flavouring p>urposes. The owner of one of the largo 
plantations in Pernambuco has recently stated that 
he averaged about four shillings net profit per 
annum from each tree. The greater i>roportion of 
the nuts are consumed locally, but a considerable 
quantity is shipped to Rio de Janeiro and other 
cities of Brazil, and also to European countries, 
where the improved facilities for extracting the 
oil have greatly enhanced their value. 


THE MOTHER-OF-PEARL INDUSTRY 
IN THE SOCIETY ISLANDS. 

Mother-of-pearl shells are found on the Pacific 
coasts of North and South America, in the islands 
of tho Pacific Ocean, in the Philii^pines, on the 
coasts of Australia and in the adjacent islands, on 
the coasts of India, and in tho islands of the East 
Indian Archipelago, in the Persian Gulf, in the 
Red Sea, and in Zanzibar. In Russia mother-of- 
pearl is used for ornamenting church vestments, 
and in Austria for making beautiful articles for 
personal adornment; in Italy high-relief cameos 
are carved on mother-of-pearl shells, and in 
Turkey allegorical and ornamental designs are 
engraved on large polished shells, which are known 
as Jerusalem shells. Natives of a number of 
tropical islands make ornament^ of the shells, and 
in tiie South Pacific they use mother-of-pearl 
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fisli-Iiooks, which are so bright that no bait or other 
lure is necessary. In the colony of Tahiti, mother- 
of-pearl shells are found chiefly in the Tuamotu 
(or Low) Archipelago, which embraces the Tuamotu 
(or Paumotu) and the Gambier Islands, and 
extends in a south-easterly and north-westerly 
direction for a thousand miles, the greatest width 
of this belt of islands being 300 miles. While shells 
are produced in ail the islands, they are found of good 
quality and in paying quantities in few'er than one- 
fourth of the lagoons, which are enclosed by the 
eighty-two islands comprising the Tuamotu Archi¬ 
pelago. The American Consul in Tahiti says that 
the most productive of the Tuamotu Islands are 
Mikueru, Takume, Takaroa, and Takapoto, of the 
first rank; Marokau and Ravehere, of the second 
rank; and Hao, Hotutunga, Manihi and Raroia, 
of the third rank. Of the Gambler Islands, 
Mangareva, Akamaru, and Akena produce shells 
which are large and heavy, but their quality is not 
very good. The time for the opening and closing 
of the diving season, which usually lasts from the 
1st of May to the 1st of ISTovember, and the names 
of the islands open for the season, are published 
months in advance in the official journal of Tahiti, 
together with the regulations to be observed and 
the penalties for their violation. Before the open¬ 
ing of the season Papeete merchants send to the 
islands schooners laden with supplies, which are 
stored in portable houses built chiefly of corrugated 
iron. The shells in the lagoons are regarded as 
tiie property of any natives of the colony who will 
dive for them, but as almost all the good divers 
live in the Tuamotus, they reap the profits of the 
diving season. The hours for diving are from 9 
until 2. The diver paddles his canoe out into the 
lagoon and anchors it, and if he happens to hit 
upon a good place, he may not move his boat 
during the five hours. A basket to hold the shells 
is let down by a rope tied to the boat. On the end 
of another small rope, also tied to the canoe, is a 
piece of lead weighing from fifteen to twenty 
pounds. The diver, who wears only a narrow loin¬ 
cloth, places one foot upon the lead, and with the 
rope between his toes stretches the rope with one 
hand held against his chest, utters several loud 
yells to empty his lungs, refills them quickly with 
pure air, and descends rapidly, feet foremost, to 
the bottom of the lagoon. He tears the shells 
from their support, usually a piece of dead coral, 
to which they are firmly fastened. A good diver 
will go down from twenty to twenty-five times in 
the five diving hours. The colony of Tahiti has 
^the best divers in the world. They dive from six 
to one hundred and twenty feet in their work, and 
remain under water a minute and a half for the 
average man, two to two and a half minutes for a 
good diveif, and three minutes for a few exceptional 
experts. Among the pearl-divers of Ceylon the 
high^t record is said to be one hundred and ten 
seconds. The shells produced in the Society Islands 
. ap of the black-edged variety, and are the best of 
kind found in the, world. As they are all 
to Tahiti for exportation, they are known 


in the markets of the world as Tahiti black-edgcd 
shells. The dark edge is from a half to three- 
fourths of an inch in width. The rest of the 
inside is of a bright pearly appearance, with iride¬ 
scent hues around a wide border, including the 
dark edge. The largest shells come from the 
Gambier Islands, which are only four in number, 
not counting insignificant islets. A French man of 
science gives an account of a pair of these shells that 
measured 11| inches in width and 13 inches in 
leng-th, and weighed twelve pounds, but shells of 
that size are extremely rare. Local schooners bring 
the shells in bags or in bulk to Papeete. The 
work of assorting the shells according to size and 
quality is done chiefly by native women, who also 
help men to pack them in strong boxes, with a 
capacity of about two hundred and twenty^-fivo 
pounds each. Nearly all of the Tahiti shells are 
shipped by way of New Zealand to London, w'hich 
is the world’s greatest market for this article of 
commerce. Among the products exported from 
Tahiti, mother-of-pearl shells rank second in value, 
copra holding the first place, and vanilla the third. 
The quantity of shells exported varies considerably 
from year to year, the average being about 475 tons 
annually. 


HOME INDUSTRIES. 

The State Insurance -The Government 

expect that this Bill will be law within three 
months, but meantime criticism is becoming less 
restrained and more general. I\tr. Lloyd George 
has met the doctors but he has not come to tonn.s 
with them, and, unless he does so, the BUI must 
fail. At Birmingham, last Saturday, he said : I 
cannot say that I care very much for this wrangle 
in the sick room,” but is it quite fair to put it in 
that way ? Rightly or wrongly, the doctors believe 
that if the proposals of the Government as to the 
terms upon which medical attendance shall be 
given are carried, medical men will be very unfairly 
treated, and they make out a strong prma facie 
case. There must be give and take if they are to 
accept the Bill. They cannot be compelled to work 
for payment they consider inadequate, and the Act 
would be a dead letter without them. One of the 
chief points urged by the British Medical Association 
is that there shall be an income limit of £2 per 
week for those entitled to medical benefit. It i.s 
understood that Mr. Lloyd George will not listen to 
this suggestion, but there is surely something to say 
against the £160 limit of the Bill as it stands. As 
Br, Benjamin Brown has pointed out, ah unmarried 
man in a shipyard might easily earn £3 or £4 a 
week. Some unmarried artizans in certain trades 
earn a good deal more. Yet as soon as he is ill 
or unemployed he will get help, if the Bill is 
unamended, just as a poor labourer with a large 
family. Can it be seriously said that such a man 
is fit to be considered an object of, charity, or a 
suitable case for Government help ? The average 
income of the people of England is under £40 a 
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year, and to subsidise a man with an income of 
,-<■160 must mean that a great number of really 
poor people will be taxed to put money into his 
pockets. It will seem to manj^ that the Bill should 
only apply to married men, and to them only when 
their earnings do not exceed a sum considerably 
less than £160 a year. Take again Clause 51, which 
provides that no distress or ejectment shall be 
carried out upon a tenant in receipt of sick pay, and 
that the landlord who is guilty of such procedure 
shall be liable to a fine of £50. It is hardly conceivable 
that Parliament will accept this clause. The small 
landlord is to forego his rent, but he is not to be 
excused the payment of rates and taxes on his 
property, for the reason that his tenant is a recipient 
of sickness benefit. How the clause would work 
in many cases is shown very vividly in a letter 
addressed by Mrs. Millie Richardson to the Times. 
Mrs. Richardson rents a weekly house, and under¬ 
lets the rooms which she does not occupy to working 
people. If Clause 51 becomes law, she would have to 
let a lodger stay in his rooms twelve months if he 
were very ill without pajnng her rent, and through 
all that time she would have to pay her landlordrent. 
Mrs. Richardson asks how she could pay it. She 
has a husband and three children to keep, and to 
work very hard at charing to do this. Can it be 
seriously contepded that Mrs. Richardson has a 
moral duty to her lodger to give him gratuitous 
shelter for a year because he is too ill to work, or 
that it would be anything but gross injustice to 
require her to do so ? Mr. Lloyd George seems 
to deprecate discussion, but it is obvious that the 
Bill will have to be fully discussed and widely 
amended if it is not to work more barm than good. 

The** Titanic.” —The White Star liner “Titanic” 
was launched last week, and her sister-ship, 
the “ Olympic,” has sailed for New York. The 
“ Titanic ” is 882 ft. 9 ins. long over all, or 850 ft. 
between perpendiculars, her breadth is 92 ft., and 
her depth, moulded, 64 ft. 6 in. The “ Lusitania ” 
has a total length of 785 ft., and breadth of 88 ft. 
The measurement of tonnage is about 45,000 for 
the “ Titanic,” and 32,500 for the “ Lusitania,” but 
the actual displacements will be about 60,000 
and 38,000 respectively. The “Titanic” and 
“ Olympic ” mark a great advance in size and 
capacity over anything previously built. But they 
are considerably slower than the great Canard 
liners, inasmuch as they are only expected to 
average 21 knots at sea as against 25 to 26 for the 
Cunarders. In spite of the much greater tonnage 
of the new ships, their horse-power will only be 
about 46,000 as against about 70,000 to 75,000 for 
the “ Mauretania,” and they will burn about 500 
tons of coal per trip less, which means a saving of 
over £1 per ton. The “ Mauretania” has turbine 
engines only, the “ Titanic ” has two sets of 
reeiprhcating engines and one low-pressure exhaust 
steam turbine. The passenger accommodation on 
the “Titanic”.is 2,490, and on the “Lusitania” 
2,200.: The crews are respectively 856 and 827. 
It is anticipated that the net earning poyrer per. 


trip of the “ Titanic ” will be considerably more 
than that of the “ Mauretania,” but the latter 
makes a round trip every three weeks as against 
one in four weeks for the “ Titanic.” 

English ayul American Shiphuildhig .—The alle¬ 
gation that ship-repairing and even shipbuilding 
is now being done as cheaply in the United States 
as in the United Kingdom would seem to be upset 
by the report of the British Consul-General at 
New York, who was requested to look into the 
matter. Repairs, he states, cost from 50 to 75 per 
cent, more in American than in British yards. The 
explanation of certain recent contracts which seem 
to disprove this is that American yards were 
absolutely depleted of work, and accepted un¬ 
profitable prices rather than close and disperse 
their staffs. A similar explanation is given to 
account for an American firm having some time 
ago secured the contract for some Argentine 
‘ ‘ Dreadnoughts.” In offering these low prices they 
were assisted by specially low prices for plates, as 
the rolling-mills were equally badly iu want of 
work. It would be strange, indeed, if the United 
States, under present conditions, had become our 
rivals in shipbuilding. 

Incandescent Gas Mantles .very long ago itr 
was discovered that ramie was much more effective 
in the construction of incandescent gas mantles 
than cotton, for whereas in the case of cotton the 
separate fibres of the yarn employed are closely 
entangled, in ramie they remain pretty wide apart, 
and so present a larger glowing surface. Now it 
is reported that experiments with artificial sUk 
show the fibres of this material maintain their 
individuality to an even greater extant than ramie, 
and the mantles themselves ace said to be much 
more elastic, supple, and durable. The Deutsche 
Gasglilhlioht Company of Berlin has been doing a 
good deal of research work on these lines, and it is 
said that they intend shortly to place a new 
mantle on the market, whose essential difierence 
from existing types lies in the fact that it is made 
of artificial silk. It is claimed for it that it is 
specially adapted for street lighting, and for all 
purposes where high-pressure gas is employed. 

High-Class Tailoring.—It is usually assumed 
that a West-End tailor has his own workshop, 
where his customers’ clothes are made under, 
proper sanitary conditions, hut this is by no means 
the general practice. Even where there is a work¬ 
shop, some of the clothes are sometimes'given out to 
be made in the journeyman tailor’s home, which is 
generally, if not always, in an overcrowded tene¬ 
ment house, or a small lodging in a poor district. 
Here, in the one living and working room, the 
clothes are spread out and stitched together. A 
conference has just been held between the repre- 
seutatives of the Association of London Master 
Tailors and the London and National Amalgamated 
Societies of Tailors and Tailoresses. After disens- 
sion, the representatives of the employers" and 
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employed both agreed it was ia the best interests 
of the trade that work should be done in workshops 
provided by the master tailors, and not in the 
journeymen tailors’ private dwellings. But this 
decision only takes the form of a recommendation. 
There is to be a ballot of the whole trade on 
a point which primarily interests the general 
. public, which has the matter in its own hands. 
It is only necessary to inquire before ordering 
clothes whether the tailor has his own workshop, 
and to go elsewhere if he has not. When a master 
tailor finds he is losing some of his customers he 
will soon look about for a suitable workshop. 

The Birkheck Building Society ,—There is no 
reason to suppose that the directors of the Birkheck 
Building Society have been guilty of any of the 
malpractices associated with the collapse of certain 
other well-known institutions. Heavy losses were 
incurred as a consequence of the run on the Bank 
last autumn, "when over £3,000,000 of deposits were 
withdrawn, which compelled the Society to sell 
large blocks of its gilt-edged securities at low 
prices, entailing heavy losses upon it. Then the 
general fall in high-class securities has involved 
the Society in serious losses which have not been 
adequately provided for, and it was difficult to 
write down the share-capital in order to make 
provision for the loss incurred owing to doubt 
about the statics of the shares. The share subscrip¬ 
tions are about £1,050,000, but shareholders could 
at any time ask for the repayment of their capital 
by handing in their shares, and it is not known 
whether the shares rank for payment in priority to 
the deposits, or pari passu with the deposits, or 
after the deposits. The constitution of the Society 
invited disaster. It got its capital on a building 
society basis, and its deposits on banking con¬ 
ditions, and it used its funds as if it were a trust 
company. It employed only 16 per cent, of its 
funds in cash in hand and with bankers, in money 
at call, and in short loans and advances to 
customers, whereas it placed 70 per cent, of its 
total funds in investments, and about 7 per cent, in 
mortgage and ground-rents. The shares should 
not have been repayable, but should have been the 
margin for the safety of the deposits, and received 
the profits after meeting expenses and interest, 
whilst a much smaller proportion of the funds 
should have been invested in securities, and a much 
larger proportion in loans to customers and in the 
discount of hills, so as to secure the means of 
drawing a larger proportion of the funds if 
necessary, without requiring to sell securities. The 
total liabilities are understood to he about 
^,0()0,0(X>j and were the Society to be recon¬ 
structed, and many of the securities retained, a 
large portion of the loss that has been incurred might 
be recovered. The number of shareholders at the 
end of March, 1910, was 19,666. In addition, there 
were 93,151 depositors, making a total of 112,817 
; , aoeounts. Since March of last year the deposits 
. We been reduced from nearly £11,000,000 to 
000 , 000 . . 


CORRESPONDENCE. 


IMPROVEMENTS IN THE TRANS¬ 
PORT AND DISTRIBUTION OF 
GOODS IN LONDON. 

Seeing my name mentioned in the Journal of the 
9th inst., I venture once more to trouble you with 
a few observations. 

I notice Mr. Gattie’s friend says that he is “ in 
entire disagreement with this statement,” hut I 
fail to understand the remark, as it seems to me 
the friend immediately proceeds to confirm my 
hypothesis, (a) I said, “It may he taken for 
granted that the bulk of orders coming by post 
arrive by the early morning deliveries.” Mr. 
Gattie’s friend amplifies, and states that nine- 
tenths of the large City and West-End houses 
collect the morning’s mail by special messengers. 
Surely this implies the early morning post is very 
important. (6) Then I went on, “ These orders are 
dealt with in the course of the day, and are ready 
towards evening for collection in order to be sent 
to various parts.” 

It must be obvious to those who are practically 
acquainted with such work that this does not 
mean that many orders are not ready long before 
the present collection time. On the contrary, it is 
self-evident that in order to complete each day’s 
work a certain proportion must approach comple¬ 
tion each hour throughout the day. The expres¬ 
sion “towards evening” may not be ciear to all, 
but I had in mind “ any time after noon,” in 
contradistinction to the “early morning.” How¬ 
ever, this does not help with the information which 
has been requested from Mr. Gattie. 

Lot us assume for the moment that Messrs. 
Maple, Shoolbred, and various others have a con¬ 
siderable nmnber of orders executed and ready for 
collection, say, by 11 a.m. The Clearing House 
collects and the goods are loaded, say, on a Man¬ 
chester and district train by 12.30. This train 
might arrive at Manchester by, say, 6.30, and 
at EochdaLe, Oldham, &c,, proportionately later. 
What happens to the goods ? Do they remain in 
the Manchester “ Clearing House ” until the follow¬ 
ing morning ? In London a train from these points 
reaches the Clearing House at, say, 4 or G a.m., and 
the goods are delivered as early as possible at the 
various large consumers’ premises. What happens 
to the train while waiting for the load of return 
freight ? Is not siding accommodation necessary ? 

If Mr, Gattie, would kindly work up a specimen 
time-table it would be so much easier to under¬ 
stand his ideas. It is useless citing cases like the 
Tofetenham-Bristol, one, as, although I happen to 
know of another (Todmorden-Bristol), no one oan 
seriously urge such cases of delay are general. 

As I have stated, I am always in favour of any¬ 
thing that can be done to save time, but Mr. 
Gattie’s references, to “black magic” and to ex¬ 
ceptional cases of' delay do not help to make clear 
his programme. S. Chapman, 
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Mr. G-attie, to whom the foregoing letter has 
been submitted, writes as follows :— 

It seems to me that Mr. Chapman’s words are 
perfectly clear, and also that his statements are 
erroneous and misleading, Mr. Chapman’s words 
are : “ These orders are dealt with in the course of 
the day and are ready towards evening for collection 
in order to be sent to various parts.” It is not 
obvious” to anyone that “towards evening” 
means anything else but towards evening. By no 
stretch of language can the words be construed into 
an accurate statement of fact. 

It must be remembered that Mr. Chapman 
originally endeavoured to prove that a train 
arriving at the Clearing House could not be 
unloaded and reloaded immediately, because the 
goods for the reloading would not be in the 
Clearing House at the time. It is amply clear 
that orders are ready for collection all day long, 
and not “towards evening,” as stated hy Mr. 
Chapman. A. W. Gattie. 


OBITUARY. 


Maung On Ghine, G.I.B., A.T.M.—The death 
occurred in London on the 10th inst., after an 
operation, of Maung On Ghine, in his fifty-fifth 
year. He represented the Province of Burma at 
the Coronation of King Edward VII., and it was in 
accordance with a suggestion of the Government 
that he came to London this year. He was well 
known in Eangoon, where his business life was 
spent in close association with the Bombay-Burma 
Company, and he was an active and public-spirited 
member of the Eangoon Municipal Council. In 
1885 he received the personal title Ahmtldan 
gang Taseih-ya Min (i.e., The Eecipient of the 
Medal for Good Service), indicated by the letters 
A.T.M, after the name, and in 1879 he was created 
a Companion of the Most Eminent Order of the 
Indian Empire. He became a member of the 
Eoyal Society of Arts in 1900. 


NOTES ON BOOKS. 


Income-Tax. By F. B. Leeming. London: 

Effingham Wilson. 2a*. 6d, net. 

Mr. Leeming divides the tax-paying community 
into two classes—“ those who don’t pay what they 
ought, and those who pay more than they need ”; 
and his work is “ intended to lead the former into 
the right path, and. to show the latter the absurdity 
of paying too much for want of very little trouble.” 
Ther^ can be no doubt that a very large number of 
peopla, whose honesty otherwise is sufficient to 
pass muster, think: it justifiable to make false 
returns of their income ffir the purpo^s of 
taxa^on; but it is a little surprising to learn 


from this book what a large number of persons 
err in the opposite direction—not, it is to be 
feared, from any altruistic desire to benefit the 
State, but simply because they cannot understand 
the somewhat complicated schedules and regula¬ 
tions with which the Income-Tax Commissioners 
supply them. It seems probable that in future 
the would-be evaders of the tax are likely to find 
their task more difficult, for the Commissioners 
are taking steps to secure more accurate returns, 
and also returns from many who have hitherto, by 
frequent changes of address and other devices, 
contrived to escape altogether. In view of this 
more stringent enforcement of the law, Mr. 
Leeming’s book will become more valuable than 
ever to those who honestly desire to ascertain what 
their precise liabilities are. Undoubtedly, in many 
cases, these are not easy to discover, e.g.y what 
items are allowed as expenses, the precise circum¬ 
stances in which the incomes of husband and wife 
are regarded as one, the allowances on life and 
accident insurance, the various conditions under 
which the tax may be recovered, etc. Points such 
as these Mr. Leeming discusses in great detail, 
and he illustrates them wfith cases with which, as 
an accountant, he has had to deal. His expla¬ 
nations are as simple as the extreme complexity 
of the cases permits, and the book deserves the 
careful study of all who have found difficulty in 
filling up their income-tax schedules correctly. 

The Slide-Eule. By Charles H. Pickworth. 

Twelfth Edition. Manchester: Emmott Go., 

Ltd.; London: Whittaker & Co. 2s. net. 

The fact that this little practical manual has 
now reached its twelfth edition is a sure proof of 
its utility and excellence. The letterpress has 
been once more revised, and descriptions of several 
new slide-rules have been added. The book 
contains many hints, suggestions for solving 
formulae, new methods of extracting cube-roots, etc., 
and is of great value to students in the solution of 
mathematical and physical problems. 


GENERAL NOTES. 


The Pearl Fisheries oe Qubbnslanl.— 
Queensland has a coast line of about 3,000 miles, 
and products of the sea, including hSche-de-mer, 
found along the Great Barrier Reef, lobsters, 
oysters, turtles, etc., are of considerable importance 
as sources of profit. The pearl fisheries along the 
northern coast employ large numbers of people, 
chiefly Japanese and Chinese Malays. The pearls 
found in Torres Straits, near Thursday Island, the 
chief centre of the industry, are usually small, and 
their aggregate value inconsiderable, but the shells 
are marketed in large quantities, A pearl found 
in Queensland was recently exhibited in Melbourne. 
It, weighed 32J grains, and ’was valued at over 
£ 1 , 000 . 
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Giant Melons in Asiatic Turkey. —The Ameri¬ 
can Consul at Harput says that both the water and 
musk-melon of Diorbekir are the largest he has 
ever seen. Water-melons grow in Diorbekir each 
as large as a flour barrel, and musk-melons but 
little smaller, only the musk-melon is rounder, like 
a pumpkin. These melons are grown in the bed of 
the Tigris, as after the spring rains are over, and 
the snows have all melted from the mountains, the 
river shrinks to comparative insignificance, and 
large tracts of the bottom land are thus exposed. 
This land is ploughed, and in each hill where the 
seeds are planted a quantity of pigeon manure is 
mixed in with the earth. There are people in 
Diorbekir engaged in breeding pigeons for no other 
pm'pose than to sell the manure to the melon 
growers. As the melons are growing over the 
moist soU of what was a river for six months of the 
year, no irrigation is necessary, and though it 
seldom rains during the summer, the melon vines 
never dry up. The meat of these water and musk- 
melons is, however, very coarse, not nearly so sweet 
as the melons of smaller varieties grown in other 
parts of the country. 

Experimental Station for Rice Culture at 
Vercelli. —The establishment of an experimental 
station for rice culture at Vercelli has recently been 
authorised by Royal Decree. The institution will 
be supported by grants from the province of Vercelli, 
the various communes, the agricultural societies, as 
well as by subscriptions from the landowners and 
agriculturists of the district. Its object, as the 
name implies, will be the promotion and improve¬ 
ment of the cultivation of rice in this part of the 
country. It is anticipated that by systematic 
experiments, and by the gathering of first-hand 
information respecting the actual conditions of 
the cultivation of this grain in other countries, 
rice growers will be enabled to obtain from the 
institution, not only the most suitable varieties of 
seed for their land, but also practical advice for its 
cultivation and preparation for the market. 

Trade of Poet of Paris.— According to the 
latest statistics published, the total movement of 
the Port of Paris amounted to 10,940,625 metrical 
tons in 1909 (metrical ton = 19 owt. 77 lbs.), 
exceeding that of the Port of Marseilles, which 
amounted to 7,803,793 tons during the same period. 
The • quantity of merchandise discharged was 
6,197,414 tons against 2,666,000 tons loaded. The 
enormous excess in the tonnage of the imports 
over , that of the exports is characteristic of Paris, 
where the requirements of the population in pro- 
inel and raw material must of necessity 
be ^t .greajbr in weight than the manufactured 
goods sent away. The quantiiiy of merchandise 
in transit 1,809,800 tons, whilst the local 
r , traffic amounted to 867,280 tons. The extension 
V ,of the que»ys ^thin the fortifications of Paris, 
incite the Seine, the canals of St, Denis 
Martin, m well ae the Ganal de TOurcq, is 
26 kilometre (about 16 miles). 


The Chinese Cotton Industry.— -In the Wei 
Basin, Central Shansi, is to ho found some of the 
most fertile land in China. Here large quantities 
of cotton are grown; Hsing-ping is the main 
cotton-producing district in the Wei Basin. The 
cotton grown from the native seeds produces a 
shorter but stronger fibre than that produced from 
the American seed. The native gin is an ingenious 
affair. It consists of a corrugated iron, roll about 
half an inch in diameter and about twenty inches 
long, set close to a wooden roll about three-quarters 
of an inch in diameter. The wooden roll is worked 
by a crank turned by hand. The iron roll is 
worked by a treadle-wheel. The wheel is about 
two feet in diameter, with a crank-pin about four 
inches from the axle. A rod connects the crank- 
ifin with the,treadle-stick, the latter being a rough 
tree-branch ending in three prongs. The workman 
stands with his right foot on the treadle-stick, by 
means of which he turns the iron roll, and with his 
left hand turns the crank which revolves the wooden 
roll, while with his right hand he places the, cotton 
pods in the rolls. The rolls pull all the fibres off 
the seeds and carry them through, while the seeds 
drop without having been carried tlirough. The 
cotton seed is used for oil. 

German Emigration and Immigration.— While 
in 1908 the number of German emigrants showed a 
decrease of 11,813 persons over the previous year, 
the year 1909 witnessed a revival of emigration to 
tho extent of 5,038 persons more than in 1908. Of 
the 24,921 emigrants, 18,315 departed from Gorman 
ports. At the Dutch ports of Rotterdam and 
Amsterdam 4,536 Gorman emigrants ombarkod, 
whereas in 1908 only 1,300 emigrants loft those 
two ports. In previous years the province of 
Posen contributed the largest number of emigrants, 
but in 1909 Brandenburg (including Berlin) was 
responsible for the majority. In proportion to 
population the city of Bremen again shows tho 
largest number of emigrants. As in former years, 
the United States was the chief goal of attraction, 
19,930 emigrants ont of the total of 24,921 journey¬ 
ing thither. British North America claimed 367, 
Brazil a like number, and othAr sections of the 
American continent 3,889. Australia received 178, 
Africa 26, and Great Britain 164 German emi¬ 
grants. In spite of the. ©migration increase, the 
percentage of agricultural emigrants decreased in 
1909. In 1907 nearly 2,000 emigrants of this class 
left Germany, as against 1,070 who departed in 
1909. Male emigration is more pronounced than 
female, the ratio being three to two. The number 
of so-called immigrants arriving in Germany dur¬ 
ing 1909 was 127,618, but this figure includes those 
persons rejected and deported by the United States 
immigration authorities. The exact number of 
those returning from the United States, either 
voluntarily or oojnpulsorily, was 80,900; from the 
West Indies and Mexico, 981; from South Amerl*' 
can States, 8,499.; from East Africa, 1,374; imi 
, from Australia, 616. ^ 
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FINANCIAL STATEMENT FOR 1910-U. 


The following statement is published in this week’s Journal in accordance with Sec. 40 of 
the Society’s By-laws 

TBEASUEEES’ STATEMENT OF BECEIPTS AND PAYMENTS FOR THE 
YEAR ENDINO MAY 31st, 1911. 


Dr. 

To Cash in hands of Messrs. Coutts 
& Co., May 31st, 1910.. 


if. d. 


& s. d. 
2,562 12 11 


,, Subseriptions .. 5,287 14 0 

„ Life compositions . 289 16 0 


6,577 10 0 


„ Dividends and Interest. 668 13 10 

„ Ground Eents . 647 10 3 

„ Examination Fees . 4,332 19 2 

„ Advertisements . 450 7 6 


„ Sales, etc.:— 

Cantor Lectures. 11 17 2 

Examination Programmes . 46 12 1 

Fees for use of meeting-rooms 61 8 C 

Journal . 147 5 2 

Leather Committee Reports ... 0 7 10 

Society’s Directory. 0 4 6 

- 207 15 3 


„ Donation to Examination Pilze Fund 


Clothworkers’ Company. 30 0 0 

,, Investments;— 

Canada 4 per Cent. Stock redeemed 423 0 0 


/ 



Cr. 

& s. d. £ s. d. 

By House:— 

Rent, Rates, and Taxes . 806 10 10 

Insiu'ance, Gas, Coal, House 
expenses, and charges inci¬ 
dental to meetings. 319 4 1 

Repairs and Alterations. 96 19 9 


Office:— 

Salaries and wages.2 0 

Stationery, Office Printing and” 

Lithography. 458 17 S 

Advertising ..... 81 5 6 

Postage Stamps, Messengers’ 

Fares, and Parcels. 288 14 7 


- 3,333 19 9 

„ Library, Bookbinding, etc. 70 10 1 

„ Conversazione (1911). 20 17 8 

„ *Journal, including Printing and Publishing 1,972 14 9 

„ ^Advertisements (Agents and Printing). 274 7 0 

„ E.xaminations. 3,931 4 3 

„ Medals :— 

Albert... 19 17 6 

Societj^s..... 17 12 8 


- 37 10 2 

„ Owen Jones Prizes.. 6 14 

„ Royal Drawing Society Prizes . 11 3 10 

„ Juvenile Lectures . 20 0 0 

„ Cantor Lectures. 214 7 2 


Sections 

Colonial..... 46 17 6 

Indian.. 67 19 0 


- 114 16 5 

„ Committees (General Expenses) .. 20 12 9 


11,264 0 3 

„Cash in hands of Messrs. Coutts & Co., 

May 31st, 1911 (including £423 Canada 4 
percent. Stock redeemed, to be reinvested) 3,696 8 8 


£14,960 8 11 


£14,960 $ 11 


* Payments for eleven months only. 
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Liabilities. 

£ s. {d. ^ s. iL 

To Sundry Creditors.1,017 2 3 

,j Examiners’ Tees.1,383 S C 

„ Examination Prizes and Medals ... 210 0 0 
., Sections:—Colonial and Indian ... 110 0 0 

.. Acciunulations under Trusts . 407 3 S 

.. <’anada 4 per Cent. Stock re¬ 
deemed, to be rein vested. 423 0 0 

- 3^580 14 5 

„ Excess of assets over liabilities .25,218 16 1 


/' 


.4*28,709 10 G 


Assets. 



4 

.V. 

il 

4 

-V. 

d. 4 

By Society’s Accumu¬ 
lated Funds in¬ 
vested as follows: 

Amount of 
Stock, etc. 

\Yortli on 

May 31st, 

1911. 

Newcastle-on - Tyne 
3} per Cent. Stock 

3,000 

0 

0 

2,940 

0 

0 

Canada 34 per Cent. 
Stock. 

500 

0 

0 

510 

0 

0 

South Australia 4 
per Cent. Stock... 

500 

0 

0 

505 

0 

0 

N.S. Wales iik per 
Cent. Stock. 

530 10 

1 

522 11 

0 

N.S. Wales 4 per 
Cent. Stock. 

7)00 

0 

0 

.530 

0 

0 

G. Indian Pen. Ry. 

4 per Cent. De¬ 
benture Stock ... 

217 

0 

0 

235 

D 

0 

Queensland 4 per 
Cent. Bonds . 

1,500 

0 

Q 

1,580 

0 

0 

Natal 4 per Cent. 
Stock. 

.500 

0 

0 

635 

0 

0 

Ground-re n ts 
(amount invested) 10,496 

2 

!) 10,496 

2 

9 

3 >tetropolitau Water 
Board B. Stock ... 

321 

15 

0 

275 

2 

0 

New River Co.shares 

G 

0 

0 

6 

0 

0 

India 3^ per Cent. 
Stock. 

8,408 14 

6 

3,263 17 

1 


21,480 

3 

1 



21,340 

„ Subscriptions of the year 
collected .. . 

uu- 

766 

0 

0 

„ Arrears,estimated as recoverable 

292 

0 

0 


W. (/. 


- 1,048 0 0 

„ Property of the Society (Books, Pictures, etc.) 2,000 0 0 

,, Advertisements due. 300 0 0 

„ Oasli in luinds of Messrs, (.ioutts tVj Co,, 

May 31st, 1011 (iiiclutllng ,t:423 Canada 4 

per Cent. Stock redeemed, to 1 JO reinve.sted) 3,606 8 8 

,, JDo. on Deposit (against intore-st on Trusts). 400 0 0 

428,790 10 6 


Funds held in Tbdst by the Society. 


Dr. Swiney’s Bequest...44,477 10 0 

John Stock Trust... 100 0 0 

Benjamin Shaw Trust for Industrial Hygiene... 133 6 8 

North London Exhibition Ti-ust . 102 2 1 

Fothergill Trust. 3 S 8 1 4 

J. Minray and others, in aid of a Building Fund 75 14 4 

Subscriptions to an Endowment Fund . 562 2 2 

Dr. Aklred’s Bequests . 220 2 3 

Tliomas Howard’s Bequest. 571 0 0 

I 648 19 7 

Dr. Cantor’s Bequest. 3 ^^3 3 

I 2,695 11 3 

Owen Jones Memorial Trust . 423 0 0 

Mulready Trust ... 105 16 0 

Alfred Davis’s Bequest...*... 1,953 0 0 

Francis Cobb Fund ... . .255 14 1 

Ammmt cover accumulated Interest on Trust 

. 400 0 0 


Ground -rents, chargeable with a simi of 4200 once in five 
year’s. 

Consols, chargeable with the Award of a Medal. 

„ „ „ of Interest as a Money Prize. 

J» ■ SJ J» s» 

„ „ „ of a Medal. 

„ 454188. Od. and India 34 - per Cent. Stock 420 168. 4d. 


chargeable with the Award of a Prize. 


Metropolitan Eailway 3i per Cent. Preference Stock, charge¬ 
able with the Award of a Prize. 


Bombay and Baroda Railway Guar* ) 

anteecl 3 per Cent. Stock. I Interest applied to tlie 

India 3 per Cent, Stock . f Cantor Lectures. 

Ground-rents ..j 

Cash In the hands of Messrs. Coutts & Co. to be reinvested, 
chargeable with the Award of Prizes to Ai*t Students. 

South Australia 4 per Cent, Stock, the Intei'est to be applied 
to keeping Monument in repair and occasional I^hses to 
Art Students. 


Great Indian Peninsula Eailway 4 per Cent. Guaranteed 
Debenture Stock. Interest at the disposal of the Council 
for promoting the objects of the Society. 

New South Wales Sjt per Cent. Stock. 

On deposit with Messrs. Coutts Co. 


416,476 16 3 
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Total of Investments, etc. (Face Value), Standing in the Name of the Society (including 
Society’s accumulated Funds and Teusts as Above). 


Ground-rents (amount of cash invested) . £17,669 4 0 

Consols . 1^650 12 G 

Metropolitan Eailway 3^ per Cent. Preference Stock . 571 0 0 

Bombay and Baroda Eailway Guaranteed 3 per Cent. Stock . 648 19 7 

India 3 per Cent. Stock . 3,273 16 C 

India Si per Cent. Stock. 3,429 10 10 

Canada per Cent. Stock. 500 0 0 

South Australia 4 per Cent. Stock . 605 16 0 

Kew South Wales 3+ per Cent. Stock... > 736 4 2 

New South Wales 4 per Cent. Stock . 500 0 o 

Great Indian Peninsula Eailway 4 per Cent. Guaranteed Debenture Stock. 2,170 0 0 

Queensland 4 per Cent. Bonds . 1,500 0 0 

Natal 4 per Cent. Stock . 500 0 0 

Newcastle-oii-Tyiie 34 per Cent. Stock . 3,000 0 0 

Metropolitan Water Boai'd B. Stock . 321 15 9 

New Eiver Company Shares. 6 0 0 

Cash on Deposit with Messrs. Coutts & Co. 400 0 0 

Cash in the hands of Messrs. Coutts Co. awaiting reinvestment . 423 0 0 


Society’s Accumulated Funds. 21,430 3 1^ . „ , 

I £37,955 19 4 

Trust Funds held hy Society . 10,475 1C 3 1 _ 


The Assets, re^presmted hy Stock at the Bank of England, and Securities, Cash on Deposit, and Cash 
balance in hands of Messrs. Coutts d' Co., as above set forth, have been duly verified. 


H. T. Wood, Secretary. 
Society’s House, Adelplii, 20th June, 1911. 


Cabmighael Thomas, i „ 

^ „ > Treasurers. 

John M. Thomson, J 

Knox, Cropper & Co., Auditors. 


NOTICES. 


ANNUAL GENERAL MEETING. 

The Council hereby give notice that the One 
Hundred and Fifty-Seventh Annual General 
Meeting, for the purpose of receiving the 
Councirs report and the Treasurers’ Statement 
of receipts, pajnnents, and expenditure during 
the past year, and also for the election of 
officers and new members, will be held, in 
accordance with the By-laws, on Wednesday, 
June 28th, at 4 p.m. 

(By order of the Council), 
Henry Trueman AVood, Secretary. 


EXAMINATIONS. 

The results of the Advanced Examinations 
(Stage III.) will be published at the end of the 
present month. 


The results of the Intermediate Examinations 
(Stage II.) will be published during July, and 
those of the Elementary (Stage I.) in x\ugust. 


SCIENCE AND ’ INDUSTRIAL 
APPOINTMENTS. 

To what extent is there a demand for men of 
scientific training in the industrial and com¬ 
mercial world ? This question has been forced 
upon the attention of the writer by the extra¬ 
ordinarily conflicting accounts which reach him 
from different sources. On one side he is told 
that the demand is at least as great as the 
supply—^that practically every well-trained man 
of science, unless he is handicapped by some 
personal blemish of mind or body, may make 
sure of earning a reasonable living in some 
branch of industry. On the other hand, he 
hears bitter complaints from Oxford men of 
high academic qualifications—some even of 
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Fellowsliip standing—that, do what they will, 
they are driven to teach. One such person— 
who was formerly a tutor at one of the best 
Oxford colleges, and who, being unwilling to 
teach, has found himself compelled to abandon 
science for another profession—writes that hah 
the men who took first classe,s in science in his 
year are earning £120 per annum teaching 
chemistry, and the rest have drifted out of 
science altogether. 

Complaints of this nature are necessarily 
made in private ; no attempt has been made— 
probably none could be made—to ascertain the 
number of men of sound scientific training who, 
though anxious to enter some branch of industry, 
have been forced to teach for a living. There 
can be little doubt, however, that they are fairly 
numerous. And this state of things, by the 
way, means a fourfold disaster. It is disastrous 
for the men who are driven into a profession they 
dislike; it is disastrous for their httle victims, 
who cannot be expected to catch much 
enthusiasm for science when their teachers 
are suffering from boredom ; it is disastrous for 
the profession which becomes overcroivded with 
underpaid and discontented drudges; and it is 
disastrous for the industries which might reason¬ 
ably be expected to profit were the energies of 
these unfortunate men directed into more con¬ 
genial channels, 

From the very nature of the case, therefore, 
it is difficult to obtain any evidence in black and 
white showing the nature and extent of the 
trouble complained of; but something of this 
sort is furnished in an Appendix to a Report on 
the Revision of Regulations for the Award of 
Senior County Scholarships, issued in 1910 by 
the Education Committee of the London County 
Council. One scholar “ obtained Pb.D. (Leipsic) 
and is now holding a Salters’ Company’s research 
fellowship. Hopes to obtain post in industrial 
world, but regrets that there seems very little 
demand for men with his training.” A second, 
“ after graduating Ph.D., has vainly endeavoured 
to obtain post as chemist in an industry for 
which he feels a natural inclination, his only 
chance being an offer of £80 per annum. He 
regrets being practically compelled to take up 
teaching.” A third, ‘‘ although a fully-qualified 
electrical and mechanical engineer, states that 
he has been unable to find permanent daily 
commercial employment, even at a bare living 
^wage^” A fourth “states that the market is 

salaries . . . He regrets that at present 


fiooded with Mghly-trained teachers of cheimstr 
physios who are thus compelled to aooef 


the men sent to Oxford and Cambridge are 
mostly driven to become teachers.” A fifth “ is 
an Associate of the Royal School of Mines and 
B.Sc. (Engineering). Since 1908 has been 
unable to secure employment.” 

But, although there is a decided current of 
complaint in this document, its evidence as a 
whole is by no means unanimous. Out of ninety- 
three men scholars, six have obtained appoint-^ 
ment as engineers, and nine as chemists in 
works, whilst one “ states that Council scholars 
are doing useful work in the great industries.” 

Mr. Robert Blair, Education Officer of the 
London County Council, was at great pains to 
collect evidence on the point under discussion, 
and he summarised it in an extremely interesting 
address entitled “ The Relation of Science to 
Industry and Commerce,” which he delivered 
before the British Association at Sheffield last 
year. He sent some five hundred letters of 
inquiry to teachers of repute at home, in Prance, 
Germany and America ; to representative firms 
of employers, and to thirty of His Majesty’s 
Consuls in Europe, Asia, and the two Americas. 
He is of opinion that, upon the whole, the 
evidence placed at his disposal shows a tone 
of great hopefulness. With regard to agriculture, 
it would appear that those who have been 
trained in agiicultural colleges have generally 
found posts in this or in allied industries. 

“ The evidence from the engineering colleges 
and institutions,” writes Mr. Blair, “ is also, on 
the whole, satisfactory. Here and there may be 
found somewhat doleful notes to the effect that 
the large majority of State and local authorities 
do not lay themselves' out to take advantage 
of technically-trained men, and, in one case, a 
view that has much popular currency has been 
put to me in fairly strong terms. It is to the 
effect that employers, especially those who have 
not very large and important undertakings, but 
who, nevertheless, would have their businesses 
improved by securing technically-trained men,, 
have an ignorant prejudice against suoli assist¬ 
ance. It is suggested, as the possible explanation 
of their attitude, that the employers fear that,, 
if they engaged men of greater attainments than 
themselves, they would simply be raising up 
possible opponents in their owm line of business. 
There may be much truth in this view, which 
does not, of course, apply to first-class firms. 
But there is, I think, another view worth full 
consideration—that the size of the business 
concern (the amount of capital sunlc in it) has 
much to do with the employer’s attitude. The- 
employer does not possess the faith that will 
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enable him to risk the addition of another salary 
to his working expenses; and no one, without 
a fair trial, is able to give liim the mathematical 
demonstration which he seeks that the salary 
might often be saved merely out of the waste of 
materials w'hich exists owing to the absence of 
scientific knowledge on the part of his men of 
the materials they are handling, and to their 
having to feel their w'ay by experiments that 
are more in the nature of guesses. Such firms 
will be converted only by the examxDle of others.” 

Upon the -whole, then, it would seem that in 
the case of agriculture and engineering w^e are 
now fairly alive to the necessity of the man of 
science. How is it ^vith industrial chemistry ? 
It is, unfortunately, difficult to procure any but 
the sketchiest of statistics. In most cases of this 
sort appointments have been made through the 
personal recommendation of professors, and, as 
a rule, the universities and colleges have not 
kept records of their students’ after careers. 
Even when such records do exist, the authorities 
seem very reluctant to make them public. Of 
course, a great deal of the w’^ork done by the 
appointments boards is of a highly confidential 
nature, but it is hard to understand why some 
information cannot he given in general terms— 
terms so general that they would not lead to 
the identification of the persons in question— 
as to the number and nature of the j^osts 
obtained. 

Mr. Blair, who has also suffered from the 
difficulty of obtaining precise statistical details, 
is of opinion that a change for the better is 
coming over the country in this respect. He 
writes: “ One of the largest technical insti¬ 
tutions says: ‘We are fairly sure of placing 
at once all the best men who have taken 
a graduating course in any branch of applied 
chemistry.’ Another technical institution— 
probably the largest—states : ‘ We have been 
uxiable, during the last three or four years, to 
meet all the demands upon us for trained 
chemists, and at this moment we are unable 
to make nomination to two or three most im¬ 
portant posts for wliich chemists are required, 
because all our men are satisfactorily placed.’ 
Prom one of our oldest universities comes the 
statement: ‘ There is no difficulty in placing 
chemists of the highest rank in first-rate technical 
posts. By highest rank, 1 mean people with 
approximately Fellowship standing and great 
originality.’ Sir William Ramsay writes: 

‘ Some months ago I had the curiosity to pick 
out from my class lists, back to about 1890, a 
hundred names of men (and women) whose 


subsequent history I know% The result was, 
roughly: Sixty in industry (analysts, private 
or in works, managers, proprietors of works, etc.); 
twenty-five in teaching posts (assistants in 
universities or university colleges, school¬ 
masters, and a few professors—^about six); and 
fifteen given up (married women, men who 
have changed their profession or dead).’ ” 

It seems to be beyond a doubt, then, that in 
certain industries, at least, there is already a 
fair demand for men of first-rate scientific 
training. It is also quite as certain that the 
complaints heard in many quarters concerning 
the difficulty sometimes experienced by such 
men in securing industrial appointments have 
some basis in fact. This seems to point to a 
serious lack of organisation in the market, and 
careful investigations confirm this conjecture* 
What, then, are the present conditions ? If a 
manufacturer wants to find a chemist to conduct 
researches in his works, does he know where, as 
a matter of course, he ought to go for his man ? 
It would appear that it is very much a 
matter of chance whether he has such knowledge 
or not; still more a matter of chance whether 
the chemist knows where to go for an industrial 
appointment. In very many cases, as has 
been already said, such posts are obtained on 
the personal recommendations of professors*. 
The manufacturer may know a professor of 
chemistry, the brewer may know a professor of 
brewing, and in either of these cases a satisfactory 
appointment may result; but if, as is still too 
frequently the case, the manufacturer has no 
acquaintance wdth the world of science, the 
chances are that he will either find an inferior 
chemist who will teach him a hearty contempt 
for science, or, rather than be troubled with 
elaborate inquiries, he will decide to continue 
working on the lines of his fathers before him. 

And this is a state of things that ought to be 
altered as soon as possible. Not only ought no 
difficulties to be placed in the way of the business; 
man who wishes to employ a man of science; 
every effort ought to be made to encourage 
him. 

If the universities are to interest themselves 
in this matter—and, after aU, it is they who are 
mainly concerned, for comparatively few men 
of first-class scientific attainments are trained 
elsewhere, and in the future there will probably 
be fewer and fewer—it would seem that the 
natural agency for promoting co-operation 
between science and industry should be the 
Appointments Boards. The Oxford CJomrpittee for 
Appointments has been run in an admirable but. 
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unfortunately, a very limited way. The 
appointments made through it have been almost 
entirely of a scholastic nature, and very little 
attempt appears to have been made to widen 
its scope. During the past three or four years 
some efforts have been made to induce business 
firms to take Oxford graduates, but so far with 
practically no success—a state of things which 
may, perhaps, be taken to account for the 
apparently general failure of the Oxford science 
man to find a footing in the industrial world. 
It is, too, a doubtful point whether the industrial 
world is aware even of the existence of an 
Oxford science school. That the Cambridge 
scientific man, on the other hand, is well known 
and appreciated there will be shown, it is hoped, 
later on. 

‘ The problem in London, owing to the size and 
sporadic natm^e of its university, is peculiar. 
Three or four of its constituent colleges wotdd, 
in point of numbers and equipment, make 
respectable universities in themselves, and 
they have hardly as yet learnt to work together 
as a whole. Some twn or three years ago the 
Senate did establish an Appointments Board, 
but, owing to initial difficulties, it has not yet 
been able to accomplish anything in the way of 
securing industrial posts. Tlus, how^ever, does 
not by any means imply that London has been 
doing nothing in that direction. For instance, 
the Central Technical College (now forming part 
of the Imperial College of Science and Tech¬ 
nology) has won such a reputation as a school 
of engineering that practically aU its students 
are sure of finding , employment as soon as 
thej^ leave. University College, some years 
ago, started an Appointments Board of its own. 
Unfortunately, for various reasons, it has not 
yet proved a great success ,* but some of the 
individual professors—^notably, Sir William 
Ramsay, as has been already seen—^have 
provided many scientific recruits to iudustry. 
At Eling’s College, too, a number of men have 
secured such posts through their professors. 

Host of the younger universities have foUow'ed 
the example of Oxford in instituting Appoint¬ 
ments Boards, but inquiries addressed to these 
have only elimted very disappointing replies. 
This is posmbly due to the fact that whereas 
the boards are beginning to be generally known 
as agencies for scholastic work, only few people 
have as yet learnt to apply to them for persons 
to fill industrial posts. Thus at Manchester 
the appointments registered are nearly all 
^holastic; industrial posts are generally 
obt^ned on the personal Recommendation of 


Xirofessors, and it is impossible even to guess 
at their number and nature. The Clerk to the 
Senate at Leeds writes : “ It is difficult to give 
any exact figures as to the numbers who have 
obtained appointments under the present 
arrangements, but the appointments them¬ 
selves include engineering, dyeing, textile, and 
industrial posts.” The Secretary of the Appoint¬ 
ments Committee at Liverpool w^rites : “ It is 
not possible to give exact figures as to the 
number of posts we have already filled in com¬ 
mercial and manufacturing firms. A considerable 
number of our men are employed in local 
chemical and engineering firms. I should say 
the number of such appointments in the neigh¬ 
bourhood of Liverpool is about fifty. Our work 
is not yet as widely known as it should be, a 
few firms only applying to us from time to time 
as vacancies arise.” 

The Registrar of Birmingham University 
writes: “ The professors are in touch wdth 
leading manufacturers and mine-owners, and 
up to the present time have had no difficulty 
in placing the students when they have obtained 
their degrees, and are ready to commence 
X^ractical work. In a considerable number of 
oases students in pure science, sucli as chemists, 
are also taken on by manufacturers, but I am 
afraid I have no record of these apjiointnieuts, 
and cannot give an estimate of the number per 
annum.” 

There is nothing very definite in these rexfiies ; 
the letters from the other universities- -English, 
Scotch and Irish—are even vaguer. But if 
they show nothing else, at least this fact emerges, 
that the Appointments Boards have not yet 
come to be recognised as the normal means 
for securing the co-operation of science and 
industry. To this rule there is one notable 
exception. The Cambridge Appointments 
Board has not yet been mentioned, because it 
stands apart from the rest. Founded in 1902, 
it has been conducted with much wisdom 
and success. By careful selection, in the 
first instances, it rapidly won the confidence 
of several of the most important business 
firms, who now return to it as a matter 
of course whenever they have any vacancies. 
Their example has naturally been followed by 
other firms, and the books of the board now 
contain many of the best-known names in the 
commercial world. Appointments—and valu¬ 
able appointments, too—^have been secured in 
numerous industries: in engineering, as chemists 
in works, in brewing, dyeing, alkali, shellac, soap, 
lead, glass, varnish, and many other industries ; 
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ia fact, the secretary reports that he has prac¬ 
tically no diffiiculty in placing any man whom 
he can confidently recommend. A more recent 
and exceedingly interesting development is the 
securing of purely commercial posts by Cam¬ 
bridge graduates. During the last year some 
fifty men were settled in important administra¬ 
tive positions in business through the instru¬ 
mentality of the Cambridge Appointments 
Board. This result has not been obtained, of 
course, without wise planning and energetic 
action. By its constitution, the board contains 
a number of eminent business men, whose 
advice is invaluable; while the secretary himself 
is in close personal touch with commercial and 
industrial firms in London and other parts of 
the country. The example of the Cambridge 
board and its businesslike methods ought cer¬ 
tainly to be followed by the other universities. 

Another body which is doing excellent work 
in this respect is the Institute of Chemistry, 
A register was recently started by the council 
on which anyone who has passed the examina¬ 
tions of the Institute may enter his name. 
This register has proved extremely suc¬ 
cessful. It has not been found possible to 
obtain figures as to the number of appointments 
made through its agency, but the registrar 
states that he lias no difficulty in finding employ¬ 
ment for all candidates whom he is able to recom¬ 
mend ; indeed, the demand is now greater than 
the supply. He attributes this success largely 
to the fact that the Institute examinations are 
known to be of an exceedingly jiraetical nature; 
and business men, when they secure the services 
of an Associate or Fellow of the Institute, feel 
confident that their employee has had something 
more than a mere academic training. The 
council are very much alive to the necessity of 
encouraging the union of industry and science. 
Many of the Fellows are, of course, men of great 
prominence in the industrial world, and they 
know—none better—^the requirements both of 
science and industry. With a view to making 
these requirements more thoroughly understood, 
the council are proposing to institute a series 
of lectures to be delivered by chemists practically 
engaged in various branches of industry, who 
will describe the precise nature of their work 
in its actual conditions, and show how these 
differ from the conditions of pure science. It is 
also proposed to ask Fellows having expert 
knowledge to give students an insight into the 
actual work of the chemist. Such experience 
should prove of the utmost benefit to young 
chemists, for it is always found that the greatest 


difficulty lies in taking the first step from pure 
to applied science. Many business men who 
will fight shy of a graduate, however brilliant 
his qualifications, if he has only his academic 
qualifications to recommend him, will be glad 
to engage him if he can show even a short 
record of work under industrial conditions. 

So much, then, for the avenues by which 
young men of science may hope to pass to 
industrial appointments. Let us now consider 
for a moment the steps which some of our 
leading firms are taking to secure the co-opera¬ 
tion of science. Of course, in many kinds of 
works the chemist has long had a recognised 
position on the staff, but it is only of recent 
years—and it is among the most encouraging 
signs for the future of British industry—that 
any of our great business houses have expended 
money on purely scientiac research on the 
chance that discoveries might be made which 
might prove of value to the industries with 
which they were concerned. Let tw'o examples 
suffice. 

For the last ten years Messrs. Arthur Guinness, 
Son & Co., Ltd., have maintained a research 
laboratory of their own, under the direction of 
Dr. Horace T. Brown, F.R.S., who is assisted by 
a chemist, a botanist, and two “ administrators.’* 
The laboratory was founded with “ the object 
of carrying out a systematic series of investi¬ 
gations on the varying nature of barley, and 
the complex changes which it undergoes during 
the early stages of the germinative process,” 
These investigations offered a large number of 
extremely difficult and complicated problems 
—chemical, biological, and agricultural—^which, 
at the time of the establishment of the labora¬ 
tory, had hardly been so much as formulated. 
But of their importance alike to pure science 
and to the brewing industry there could be no 
doubt. Thus, as Dr. Brown wrote in 1903, 
“ could we determine, in the early stages of the 
germination of a grain of barley, all the ‘ down¬ 
grade * chemical changes of the nitrogenous 
substances stored in the endosperm, and follow 
the products as they enter the embryonic plant 
and are once more built up into proteid, we 
should have a key to many obscure problems 
connected with the life processes of plants and 
animals; hence any investigation like the 
present must have a scientific interest and appli¬ 
cation reaching far beyond the scope of a mere 
technical inquiry.” A large amount of research 
work, has been carried out in the laboratory, and 
the results have been published from time io 
time. That the firm have not suffered financially 
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from tkeir belief in pure science, their dividends 
seem conclusiyety to prove. 

The well-knoTvn firm of Messrs. Burroughs, 
Wellcome & Co. have also been great pioneers 
in this respect. In 1896 Mr. Henry S. Wellcome 
founded the chemical research laboratories in 
King Street, E.C,, which bear his name, and 
which have since been conducted under the 
direction of Bi*. Frederick B. Power. The investi¬ 
gations conducted here have been of a very 
varied character and wide range They have 
comprised, amongst other subjects, the complete 
chemical esamination of a large number of 
plants or plant products, w^bich, on account of 
their reputed medicinal value or other properties, 
have been considered of special interest. Over 
a hundred papers, giving the results of these 
investigations, have been published in various 
scientific periodicals, and these have been freely 
distributed to those interested in the subjects of 
which they treat, and to such institutions and 
libraries as desire to preserve a record of them. 

Mr. "Wellcome also founded the physiological 
research laboratories at Heme Hill, where 
investigations are carried on under Br. H. H* 
Bale in connection with physiological phenomena 
generally, and more particularly with the study 
of sera and anti-toxins. Much very useful work 
has also been achieved in the standardisation of 
drugs—a most important point, considering the 
extraordinary potency of many of the drugs in 
common use to-day. Both these institutions are 
independent of the business organisation of the 
firm, and are under separate direction. 

Quite apart,' however, from the chemical and 
physiological research laboratories, Messrs. 
Burroughs, Wellcome & Co. carry out a large 
amount of scientific investigation at their own 
works. Chemical, pharmacological, and botanical 
research is now conducted under most suitable 
conditions in the laboratories of the Wellcome 
Chemical Works at Bartford, where a number 
of highly-trained scientific workers are employed, 
and where very valuable inquiries into the 
nature and standardisation of drugs, sera, anti¬ 
toxins, etc., have been conducted. 

But while, in the work of such firms as have 
been named, one rejoices to see signs that 
British industry is awaking to the necessity of 
* oalling in the aid of pure science, one must not 
be cajoled into the hope that we have as yet 
touched more than the fringe of the problem. 
^ Blair—^if one may quote him once again— 

V his opinion thus: “ I see no reason for 

that the number of highly-trained 
find their way from colleges into 


industrial chemistry is anything else than 
insignificant compared with similar figures for 
Gennany or the United States of America.” 
Our awakening has been at best but partial; 
certain trades appear to be still very sound 
asleep. It is, perhaps, invidious to name any 
branch as being more somnolent than the others, 
but it may be noted as a significant fact that 
recently, when an admirable course of lectures 
on brick-making was delivered before this 
Society, very few of the many round London 
who are supposed to be interested in the trade 
took the trouble to attend, although a certain 
Continental firm thought it worth their while to 
send a representative from Germany. And it is 
to be feared that this attitude is only too charac¬ 
teristic of the two nations generally. German 
manufacturers are eager for scientific knowledge, 
and will take any amount of trouble to secure it. 
In many cases the British manufacturer turns 
up his nose when it is offered to him. The results 
of this difierence of attitude may be seen in a 
hundred directions, in none, perhaps, more 
strikingly than in the case of the aniline dye 
trade and in the steel trade which, once practi¬ 
cally British monopolies, have now, thanks to the 
up-to-date and scientific development of German 
plant, become, to a largo extent, German in¬ 
dustries. Nor are the Americans less alert than 
our Continental rivals. A short time ago a 
society was founded in London for the study of 
paint and varnish. As soon as its establishment 
was announced numerous inqmries for its papers 
were received from the United States; none 
from people in this country. 

Indeed, we have as yet but little ground 
for complacent self-satisfaction. Vast fields of 
industrial enterprise still lie untouched by our 
men of science-—fields, too, in which other, coun¬ 
tries already provide us.with striking object- 
lessons. Tak& the meat industry, for instance, 
The question of utilising the residual products in 
this branch is comparatively untouched in the 
United Kingdom. Here the number of by¬ 
products derived from a bullock is about ten, 
while in the large packing-houses of Chicago and 
the River Plate it runs to something like a 
hundred. Every part of the animal is used for 
some purpose or other, and there is absolutely 
no waste; and it is for this reason that foreign 
meats, equal in quality to our own produce, can 
be sold for a penny and twopence a pound less 
than the British article in the United Kingdom, 
notwithstanding all the intermediate charges 
which have to be made for transport, refrigera¬ 
tion, handling, etc. If some means were taken to 
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<jollect the large quantities of meat-trade residues 
which are available in this country, there is no 
doubt that they could be put to very profitable 
use, and at the same time prevent the huge 
waste which at present takes place. The case 
is very much the same -with the fish industry. 
True, at certain centres, notably Montrose, 
Fraserburgh, Grimsby, Fleetwood, and Milford 
Haven, there are factories specially designed for 
dealing with the residual products, but in the 
other great fishing centres the raw material of 
these products (fish-oil, fish-meal, and fish- 
guano, for all of which there is a demand greatly 
in excess of the supply) is simply barged out to 
sea and wasted. 

These are but two examples taken at random. 
It would be easy to multiply instances almost 
indefinitely, but perhaps enough has been said 
to indicate how vast is the scope of the problem 
before the man of science in the industrial world. 
Practically every department of trade is crying 
out for him, and offering, too, substantial 
rewards for his services. Who can say what 
branch does not hold a chance of repeating the 
success of Sir William Perkin, who created a 
groat new industry by finding a use for a hitherto 
worthless material ? 

Let us hope, however, that it is no longer 
neoessar}'- to labour the point of the importance 
of science to industry. That was not so much 
the object of this article as to show that there 
are numbers of first-class men of science eager 
but unable to enter the industrial field (in which 
there really exists plenty of scope for them); 
and, secondly, to see if there are any means by 
which the men and the posts can be brought 
together. It appears to the vTiter that the 
Cambridge University Appointments Board has 
gone far to solve the problem. Let the other 
universities follow this example, modelling their 
work on the broad and liberal lines which Cam¬ 
bridge has adopted, and placing themselves in 
touch, as she has done, mth the industrial world. 
There are now seventeen xuaiversifies in the 
United Kingdom. If there were as many boards 
in full swing throughout 'the country, they would 
soon become known among manufacturers and 
men of business, and recognised as the legitimate 
channels of communication between science and 
industry. . G. K. Mbnziiss. 


BEDOUIN DESERT BREAD. 

The **samh is a small plant which grows wild, 
the Bedouins say, all over the desert plateau east 
of Maan on the Mecca railway, where nothing is 


cultivated, there being insufficient rain for any 
grain to grow. The plants grow close together, 
with short stems like lentils. The Bedouins pull 
them up by hand, and beat them with a stick, 
which has the effect of removing the small seed- 
pods. These are then taken to the wells, and holes 
are made in the sandy clay soil and filled with 
water. The seed-pods are thrown into these holes 
in small quantities, and stirred by the women, with 
sticks and their bare feet. The action of the water 
opens the pods, the seeds fall to the bottom, while 
the hulls float. Only about ten minutes in the 
water are required to open and separate them. 
The hulls are then skimmed off and the operation 
repeated. When sufficient pods have thus been 
treated, the water is dipped out and the seeds spread 
out to dry. The seeds are then sifted through fine 
sieves, to take out as much of the grit as possible,- 
and ground in basalt handmills into flour, and the 
bread is either baked on a “ saj ”—a convex sheet 
iron of circular form, placed on small stones and 
heated, from underneath generally, with a manure 
fire—or in a “ taboon,” a dome-shaped clay oven, 
with an opening at the top, which is kept hot by 
a smouldering fire on the outside, always kept 
burning, and the floor is covered with pebbles on 
which the loaves are laid and baked. The bread is 
very black and gritty, the latter being accounted 
for by the way the seeds are hulled in the sandy 
holes. To improve the bread the natives add a 
little sugar to the flour, or a kind of molasses made 
from the seeds of the juniper tree (Jimipems phor- 
iiicea) by boiling and then straining them. The 
juniper grows wild abundantly around Petra and 
the neighbouring mountains. The plant grows in 
a clayey, sandy, saline soil, and where very little 
rain falls; it ripens about the same time as barley, 
but, unlike ‘most other plants, the seed-pods do 
not open when ripe. They are affected by damp¬ 
ness but nob by heat, which enables the Bedouin to 
collect them througbout the summer. 


THE DISTILLATION OF ORANGE 
FLOWERS AT GRASSE. 

The distillation of orange flowers on the French 
Biviera, and particularly in the district surround¬ 
ing Grasse, is a very important industry. Here 
3,000 tons of these flowers are produced annually, 
not including the leaves and even the young fruit 
of the orange, which is also utilised for making the 
essential oil, so valuable in the manufacture of 
perfumes. The best, quality of oil, called rUroli^ is 
obtained from the flowers of the wild, or bitter 
orange tree, locally termed bigaradier. The flowers 
•of the sweet orange are not so productive, and 
yield a quality known as n^roli dou^c^ which is 
inferior to the other. A still more inferior quality 
is obtained from the hrouts (the leaves and newly-, 
formed fruit), this quality is alliedp&tit grain. 

The flowers are gathered during the month of 
May. For their distillation an ordinary still may 
be used, but a special apparatus is preferaUe. 
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These are of smaller size at bottom than those 
employed for distilling spirits, and somewhat 
higher; a grating is also provided, so that the 
flowers and leaves are not in direct contact with 
the fire. An ordinary-sized still should contain 
about 40 kilogrammes of flowers (88 lbs.), and 
between 50 and 60 litres (11 and 13 gallons) of 
water. This should yield from 30 to 40 litres 
(6 to 8 gallons) of liquid. 

The products of distillation pass from the still 
into a receiver, so arranged that the condensed 
liquid always remains at the same level in it, the 
water is drawn ofl from the bottom by a bent tube, 
whilst the globules of essential oil that float on 
the surface are collected at the top of the vessel. 
The oil, though not very soluble in water, is 
sufficient to impart its perfume to it, and is sold 
as eau detleur d^oranger, whilst that obtained from 
the distillation of the leaves is tevmed emide broute. 
A kilogramme .of orange flowers yields, on the 
average. 2 grammes (30*86 grains) of neroli, v^orth 
from 500 to 1,000 francs per kilo (£9 Is. 7d. to 
dei8 3^, 2d, per ih.). The orange-flower water is 
sold, on the average, at 25 centimes per litre (about 
2H. per quart). The leaves yield about grammes 
per kilo of grain, worth about one-tenth the 
price of the neroli. The quantity of flowers 
furnished by each tree varies considerably, and 
depends on age, vigour of growth, situation, soil 
and other circumstances. A well-kept garden near 
Grasse, with trees, half of which were forty years 
and the other half twenty-two years old, has 
produced as much as 2,800 kilogrammes (about 
2 tons 15 cwt.) in a single year. The cost of 

planting a hectare of orange trees is estimated at 
4,000 francs, or about £65 per acre. 


HOME INDUSTRIES, 

Lead Poisoning.— HIiq reports on lead poisoning 
in the Potteries, to be found in the x4nnual Report 
of the Chief Inspector of Factories and Workshops 
just issued, are, on the whole, encouraging. Having 
regard to the comparative briskness of trade, the 
number of cases of lead poisoning in the year under 
review shows some little improvement, Mr. Shuter 
draws attention to the practical immunity of the 
jet and rocking branch from lead poisoning, which 
is remarkable when it is remembered that the glaze 
used at these works contains, as a rule, a larger 
percentage of lead than is the case in the general 
earthenware and china branches. In each case 
of lead poisoning a sample of glaze was collected 
and submitted for analysis, and it was found that 
the highest percentage of lead was 33 T, while the 
lowest was 11-2. _It seems certain that on the 
whole greater care is being exercised by employers 
and employed, with a view to a more careful 
observance of the special, rules so far as they 
this question. In some oases improvements 
being eSected, in the lavatory accommodation, 
in others new mess-rooms are being erected, 
some of the employers are anticipating the 


proposed new regulations, and are putting down 
impervious floors with facilities for flushing and 
draining; others, again, are having the walls of 
their dipping houses tiled, with the result that the 
places are lighter, cleaner, and much more free from 
dust. There is also a serious attempt on the part 
of some of the occupiers to use low solubility glazes. 
Some are using glazes that contain less than two 
per cent, soluble lead, while in one or two cases 
a leadless glaze is used to a great extent. Several 
of the firms have supplied their lead workers with 
pills known as anti-lead pills, and the men speak 
highly of their effect. Mr. Shuter says that the 
inspectors are satisfied that the best linos upon 
which to work with a view to fighting the evils of 
lead poisoning are: (1) efficient exhaust ventilation 
for the dust; (2) reasonable temperatures in which 
to work; and (3) scrupulous cleanliness on the 
part of the workers. 

Wo7nen Workers and Childbirih.—li^ot much 
progress seems to be made in checking the 
industrial employment of women immediately 
before and after childbirth. As in former years, 
the majority of cases brought before the inspectors 
prove to be those which are untouched by the 
present law; in which means of support fail for 
the expectant or actual mother, and work and 
privation drive them hard at the time when, most 
of all, help is needed. A sad illustration is given 
by Miss Martindalo, of a woman returning to work 
within a month after childbirth. The woman liad 
five children under six years of age, three of whom 
could not walk. The woman’s husband was a 
painter by trade, but bad been out of work for 
seven months, and the woman was practically 
obliged to work up to tlie night of her confinement, 
and, although she was aware of the law, returned 
to work at the end of two weeks, in spite of being 
weak and unfit for w^ork, rather than see her 
children starve. Miss Vines reports that the 
majority of the cases noted of mothers who have 
returned to work in the mills within a month of 
childbirth has again been found to be in Dundee. 
This place, with a population of 168,000 persons, 
is a town whose chief industry is carried on for 
the greater part by Women, girls, and boys. The 
census figures of 1901 gave the total number of 
workers employed in the jute industry as over 
37,000, and of tl;toso only 16 per cent, were^ 
males over twenty. In a recent month, of the 
eight cases investigated ■ by a social settlement 
worker in Dundee, of mothers who had resumed 
work at the jute mills within a month of confine¬ 
ment, five out of the eight babies were found to be 
dead, two were alive, and one could not be traced. 
Of the eight, four were legitimate, four were 
illegitimate, and three out of the five deaths had 
been those of illegitimate children. The mother, 
eighteen years of age, of one of the living infants, 
was married about six weeks before the baby was 
bom. After its birth her husband, aged twenty, 
deserted her, and threw up his job at the mill, saying 
it was too heavy. Possibly the number of deserted 
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wives and illegitimate births in Dundee, and the 
return of married women to the factory within a 
month of confinement, is connected with the fact 
that a married woman living with her husband is 
disqualified for the receipt of Poor Law relief, 
whereas the unmarried or deserted mother may, 
if destitute, be granted adequate medical atten¬ 
dance and maintenance, whatever her conduct or 
character, and can actually claim it as a legal 
right. The law would seem to put a premium on 
wife desertion. 

Humidity .—Becently attention was directed in 
these Notes to the complaints of mill hands with 
regard to humidity in mills, and in the Factories 
Eeport the matter is referred to by Miss Squire 
and others. In her report, Miss Squire says that 
in Preston, in visits to thirty-four mills, the fuU 
limit of humidity allowed by law was found in 
seven cases, and excess in two. In Darwen, in 
visits to fifty mills, the full limit of humidity 
was found in seventeen cases, excess in three; on 
revisiting these mills, full limit was again found in 
eight and excess in one. Miss Lovibond was struck 
by the fact that whenever complaints were received 
from the weavers of discomfort or injury to health 
from the steam, there the shed is found to be one 
in which steaming to the full limit is the practice. 
The difficulty of obtaining a reading of the 
hygrometer before the conditions have been altered 
by the turning ofi of steam is great. The appear¬ 
ance of the inspector at the lodge is often the 
signal for the tackier to run and turn the steam 
off. By the time the inspector reaches the 
thermometer it gives the full limit, by the time 
the manager has been summoned to see the 
reading it has dropped below. In one of the milla 
in which excess of humidity beyond that allowed 
by law was found, the women were each in charge 
of twenty looms. The visit had been paid expressly 
to investigate a complaint that the women suffered 
from the strain of taking twenty looms each, the 
automatic Northrop loom being used in this mill. 
The strain must have been very great, and it was 
in these circumstances that women were working 
in an over-steamed atmosphere, the dry bulb being 
76°, the wet 73°. In Darwen, Miss Lovibond 
reported that out of fifty-four humid sheds, ten 
only were provided with cloak-rooms. The terribly 
damp state in which she found shawls hanging on 
damp walls filled her, as well it might, with wonder 
that highly-organised workpeople have not yet 
secured for themselves such a necessity as a cloak¬ 
room. 

Clerks the Insurance Bill .—The directors of 
the Scottish Clerks’ Association have addressed to 
the Government and to members of Parliament a 
letter in which they set forth in detail the various 
benefits which members of this registered society 
pan subscribe for. “ The benefits arranged by the 
Association,” the directors proceed, ** are, for a 
smaller subscription, largely in excessiof those pro¬ 
vided in the Bill, and are arranged in such a way 


as to be of the utmost advantage in meeting the 
special requirements of clerks. The whole position 
clearly demonstrates that, in dealing with such a 
class as clerks at least, there is ample justification 
for providing exceptional treatment under the Bill. 
It is respectfully suggested, however, that if any 
person can show, to the satisfaction of the Insu¬ 
rance Commissioners, that he is covered for the 
amount required under the Bill with any approved 
society, the management of which is on a satis¬ 
factory basis, and which is solvent, he should he 
granted exemption under section 2 of the Bill.” 
Pointing out that the membership of the Asso¬ 
ciation is now 6,500, the directors suggest that “ if 
clerks are to he included, the number required for 
an approved society should be reduced.” The 
directors draw attention to the Association’s system 
with regard to medical treatment. The moderate 
subscription includes payment of the members’ 
own doctors’ bills np to 4s. per visit, medicine, 
proportion of specialists’ and operation fees, surgi¬ 
cal and medical supplies, surgical fees applicable to 
dentistry, and medical fees and medicine supplied 
in sanatoria, hospitals, or nursing homes. The 
member is allowed to call in the nearest, best, or 
whatever doctor he chooses, without restriction. 
The scheme has worked well, and is exceedingly 
popular with members and doctors alike.” 

Discovery of Petroleum .—A petroleum spring has- 
been discovered in the Coverage Pit of the Wigan 
Coal and Iron Company, Leigh. It may be remem¬ 
bered that in 1879, at the Mear Hay Collieries, 
Longton, Staffordshire, large quantities of oil were 
obtained under somewhat similar circumstances. 
The seam of coal from which it welled was nearly 
600 yards below the surface. The Lancashire 
spring has been discovered at a rather greater 
depth, over 600 yards. - The Mear Hay oil was 
rich in paraffin wax, which at that time was worth 
about 5c2, per lb. as compared with the present 
price of under per Ih. The yield was about 
three hundredweights per ton of oil refined. Some 
time afterwards, a similar spring was discovered in 
another colliery about a mile distant from Mear 
Hay, and was regularly refined until the pit was 
abandoned owing to the unremuherative character 
of the coal-seam. The oil was black in colour 
with a slight tinge of green. It had a sweet odour,, 
and when brought to the surface set hard to a con¬ 
sistency like good yard. This was owing to the 
large proportion of wax in it. When refined, the 
oil was pure white, with a specific" gravity of about 
•895, and gave a fine white light. It is believed by 
many that the deposits of oil in the district, which 
has never been - thoroughly prospected, are con¬ 
siderable. 

Th^ Seamen^s Strike .—^It is not thought likely 
that the sailors’ strike which began last week will 
be very serious. It was intended to be inter¬ 
national in character, but the foreign seamen have 
not responded, and it may be expected that before 
very long the local trouble in the United Kingdoni 
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will have passed. The men seem to have been 
encouraged to strike by the way in which the Board 
of Trade has administered the language test, which 
has considerably reduced the number of seamen in 
the mercantile marine, but it may be doubted 
whether the reduction is sufficient to bring about 
the artificial scarcity necessary if the strike is to 
succeed. Probably there was no general desire on 
the part of the seamen to resort to.a strike. They 
have their grievances, and some of them are press¬ 
ing ; but they are not likely to mend matters by 
refusing to work. The shipowners are too strong 
for them. 


GENERAL NOTES. 


The Production and Uses of Monazite.— 
There is a constant demand for minerals carrying 
thorium for the manufacture of incandescent gas 
mantles. A large number of such minerals are 
known to the mineralogist, though only one, 
monazite, has been found in quantities large 
enough to supply the commercial demand. Two 
other minerals that carry a large percentage of 
thoria—thorite and thorianite—^have been obtained 
in small quantities from Ceylon. The world’s 
sources of supifiy of monazite for many years have 
been Brazil and the United States. The Brazilian 
output is shipped to Germany, Austria, and the 
United Kingdom for manufacture into thorium 
salts. The greater part of the monazite produced 
in the United States is used in that country, 
though certain quantities are exported annually. 
For a number of years past the supply has 
come from North and South Carolina, but it is 
probable that Idaho will add materially to the 
production hereafter. Deposits of monazite exist 
in other Western States and in Georgia and 
Yirginia, 

Tee Growth of the Liner.— The past year has 
seen a remarkable development in the growth 
and dominance of the liner, a term not limited 
to mail and passenger carriers. 1910 saw the 
launch of the “ Olympic,” of 45,000 tons, that 
is now trading between Liverpool and New 
York; and it saw the “Mauretania” make the 
run from Liverpool and Fishguard to New York 
and back, after discharging mails, passengers, and 
cargo, <and reloading cargo, mails, and passen¬ 
gers and 6,000 tons of coal, in just over twelve days. 
Nor is there any doubt that the triumphs of 1910 
will be surpassed in the coming years. Already the 
Ounard Company has ordered a liner which will be 
5,000 tons bigger and two knots swifter than the 
“ 01;^mpio,” and the Germans are building a boat of 
over 50,000 tons. Cargo tramps of 10,000 tons are 
•common, and a tannage of 20,000 for this class of 
tessei is talked about, The deepening of ports and 
.harbours h^ gi?en a~great impetus to the employ- 
of th^e mammo th vessels, fdr the ton-milo 
carriage is reduced in proportion' to 
^^ '' 


the size of the carrier, if other conditions are suit¬ 
able. Frequently the owner of the large liner is 
working at a profit when the owner of the old-type 
vessel is working at a loss. But it can hardly be 
said that the profits earned by the great fleets of 
liners are adequate to the capital invested and the 
risks incurred. In 1909, twenty-three of the pas¬ 
senger liner companies, with a paid-up capital of 
£21,211,360, and a debenture debt of £14,462,764, 
were only able to pay an average dividend of 
4T0 per cent., and though they did slightly better 
last year they only paid 4*85 per cent. 

Liberian Coffee.— The oofiee-plant fiourisUes 
and reaches a size in Liberia to be found in no other 
part of the g^obe. The berries are larger and richer 
than those produced in any other country, and 
when properly cured possess the most delicious 
aromatic flavour. In Liberia two crops are 
gathered each year, one during the rains and the 
other during the dry season. The rains begin in 
April and May and close in October and November. 
The chief and most important oofiee crop is 
gathered during the dry season, i.c., in the months 
of December, January, and February. When the 
cofiee is picked the berry is usually crushed in a 
mill or mortar, and then spread on the ground in 
the sun in a prepared place until well dried. Every 
evening the coffee is removed in order to avoid its 
getting wet from rain or dew. When dried it is 
beaten in a mortar until all the pulp is entirely 
separated from the beans. It is finally cleaned by 
fanning, and some of the planters grade it by 
removing all broken and undeveloped beans. 
Liberian coffee is very strong, and is therefore used 
in Europe to gives strength to weaker oofiees. As 
generally prepared, it has a little bitterness in its 
flavour, and it is therefore often, mixed with other 
coffees to overcome this. 

Rubber and Gutta-fbroha in Borneo.—A 
great awakening took place in 1910 in regard to 
the value of the native gums of North Borneo, of 
which there are four—^gutta-percha, gutta-jelatong, 
gutta-jangkar, and rubber. About the beginning 
of 1909 a British company obtained a concession 
from the Baja to control the output of the forests 
of Sarawak, and a large plant for refining and pre¬ 
paring the gums was erected at the mouth of the 
Sarawak River, eighteen miles from Kutohing. It 
is estimated that no less than 40,000 acres have 
bean brought under rubber cultivation in 1910 in 
British North Borneo. This has greatly stimulated 
the demand for coolie labour, which is brought 
from Java, Singapore, and Hong-Kong, through 
agencies at those places. According to Government 
reports, there are now employed on the various 
rubber estates about 15,000 coolies. When the 
trees now being planted become productive, it is 
estimated that 60,000 coolies will be required. 
As this estimate is based on real plantings, there 
is a bright outlook for large expansion in the 
general oommeroial condition of North Borneo. 
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PROCEEDINGS OF THE SOCIETY* 


ANNUAL GENERAL MEETING. 

The one hundred and fifty-seventh Annual , 
General Meeting for receiving the Report of the 
Council, and the Treasurers’ Statement of Re¬ 
ceipts and Payments during the past year, and 
also for the Election of Officers and New 
Members, was held in accordance with the 
By-laws on Wednesday last, June 28th, at 
4 p.m., Sir John Cameron Lamb, C.B., C.M.G., 
Chairman of the Council, in the chair. 

The Secretary read the notice convening 
the meeting, and the Minutes of the last 
Annual Meeting.. 

The following candidates were proposed, 
balloted for, and duly elected members of the 
Society ;— 

Ahsan-ullah, Khan Bahadur Moulvi, M.A., Nalta, 
•District Khoolna, India. 

Bartholomew, James, Blakesley Hall, Northants. 
Bloor, Alfred J., Gove Lawn, Stonington, Oon- 
neotiout, U.S.A. 

Broderick, John Carroll, 161, St. James-street, 
Montreal, Canada. 

Brush, Charles Francis, Ph.D., LL.D., 3725 Euclid 
Avenue, Cleveland, Ohio, U,S.A. 

Connell, William P., 16, Oourfc-Street, Brooklyn, 
New York, U.S.A. 

Craig, Eustace N., Messrs, D. & 0. Rutter, Ltd., 
Grayford, Kent. 

Orookatt, J/ R., Lismore, Heathside-road, Woking. 
Gray, Edward Dundas McQueen, M,A., Ph.D,, 
Albuquerque, Bernalillo County, and OroftonhiU 
Ranch, Eddy County, New Mexico, U.S.A. 

Haq, K, F., Deputy Magistrate, Alipore, Calcutta, 
India. 

Hirata, Tomoh, Consulate-General of Japan, 3, 
Alipore-lane, Calcutta, India. 

Honey, William, Fequixquiapan, Queretaro, Mexico. 
Hortvet, Julius, State Dairy and Food Department, 
Old Capitol, St. Paul, Minnesota, U.S.A. 


Howison, Professor George Holmes, M.A., LL.D., 
2631 Piedmont-avenue, Berkeley, California, 
U,S.A. 

Humphrey, Professor Harry Baker, Pullman, 
Washington, U.S.A. 

Jafi6, Israel, 24, Osnaburgh-street, N.W. 

Keatinge, Sherbrooke Augustus John, M.I.Mech.B., 
Vineholt, Abbott-road, Lahore, India. 

Khan, Baja Haji Saiyed Shaban Ali, Khan Baha¬ 
dur, Salempur, District Lucknow, Oudh, India, 

Lambert, Thomas Stoddart, J.P., 7, Arlington- 
street, Wellington, New Zealand. 

Lindsay, David Colville, Paia Maui, Hawaiian 
Islands ; and Kingarth, Kirriemuir, Scotland. 

MaoAllister, Edward B., Rockland, Maine, U.S.A. 

Macaulay, Maguus Johannes Oyedele, Blackhall- 
street, Waterloo, Sierra Leone, West Coast of 
Africa. 

Mason, Miss G. Heather, The Meadow, Grosvenor- 
road, Reading, Berks. 

Merk, William B. LL.D., Udimore, Ascot. 

Myers, William S., 17, Madison-avenue, New York 
City, U.S.A. 

Pan Wi Yan, 39, Heeren-street, Malacca, Straits 
Settlements. 

Parsons, Hon. Sir Charles Algernon, K.G.B., LL.D., 
D.Sc., P.E.S., Holeyn HaU, Wylam-on-Tyne, 
Northumberland; and 9, Hans Mansions, S.W. 

Patiala, His Highness the Maharaja of, Patiala 
State, India; and Addison Lodge, 7, Addison- 
road, W. 

Ross, Alexander Carnegie, C.B., M.A., British Con¬ 
sulate, Buenos Aires, Argentine Republic, South 
America. 

Byerson, Colonel G. Sterling, C.A.M.S., 66, College- 
street, Toronto, Canada. 

.Singh, Sirdar Jogendra, Aira Estate, Kheri, India. 

Smith, Ian Knighton, B.A., B.A.I,, c/o The Chief 
Engineer, East Indian Railway, Oaloutta, India; 
and Portmerron House, Dungannon, 00 . Tyrone, 
Ireland. 

, Stovell, Captain Edwin Frederick, Keppel Harbour, 
Singapore, Straits Settlements. 
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Sublianj Nawabzada A. K. LI. Abdus, Khan 
Bahadur, Senior Deputy-Magistrate and Col¬ 
lector, Kurudpore, E.B.A., India. 

XJllah, Muhammad Insha, Office of the Wafan, 
Lahore, India. 

The Chairman nominated Mr. G. E. Jones 
and Mr. H. B. Wheatley scrutineers, and 
declared the ballot open. 

The Secretary then read the following— 

EEPOET OP COUNCIL. 

L— Presidency of the Society. 

The first President of the Society was Lord 
Folkestone, who served from 1753 to 1761. 
He was succeeded by Lord Romney, who held 
office till 1794. In that year he was followed by 
the Duke of Norfolk, who remained President 
tin 1816. In 1816 the Duke of Sussex w^as 
elected, and continued in office till his death in 
1843, when the Prince Consort accepted the 
Presidency. He held the office till he died in 
1861. Mr, William Tooke, an old and well-known 
member of the Society, was chosen io fill fche 
office till the . election of H.R.H. the Prince of 
Wales (King Edward VII.) in 1863. On King 
Edward’s accession in Januaiy, 1901, the 
Presidency became vacant, and Sir Frederick 
Bramwell, one of the oldest and most distin¬ 
guished members of the Council, was selected to 
fill it until H.R.H. the Prince of Wales (Eong 
George V.) on his return from abroad, accepted 
the office in December, 1901. His Majesty’s 
accession again caused the Presidency to be 
vacated, and the Council nominated the Lord 
Chief Justice for election at the last General 
Meeting (June, 1910). Lord Alverstone held 
office till February last, when he reported 
to the Council that H.R.H. the Duke of 
Connaught had consented to accept the office 
of President, and His Royal Highness was 
elected by the Council for the remainder of 
the year. In accordance with the By-laws, the 
Couiicii have now placed His Royal Highness’s 
name on the balloting list for election as 
President. 

His Royal Highness became a member of the 
Society in 1871, when he qualified as a life 
member by the payment of the usual contribu¬ 
tion, In the following year (1872) he presided 
at the Technical Education Conference held by 
-the Society, which started the movement in 
favour of Technical Education in London. 
The outcome of this conference was the estab¬ 
lishment of the Technological Examinations, and 
its ultimate result the foundation of the City 
and Guilds of London Institute. 


In 1902 His Royal Highness was nominated 
by King Edward as a Vice-President of the 
Society, and he has since been annually re-elected 
to that office. 

II.— Ordinary Meetings. 

The Chairman of the Council, Sir John Lamb, 
chose for the subject of his opening address the 
association of telegraphy with the vSociety. 
This he succeeded in tracing back to 1805, when 
the silver medal was given for a night and day 
telegraph, of course of the semaphore order. 
It was in 1843 that the electrical telegraph 
came before the Society, for then Cooke and 
Wheatstone’s apparatus was described and 
worked in the Society’s meeting room. Sir John 
followed the history from that time down to the 
introduction of sixpenny telegrams, and was 
able to make out an excellent case, showing 
how much the Society had done, not only in 
pubHshing information, but in promoting the 
development of telegraphy by the various 
reforms and advances which from time to 
time it had urged on the Government of the 

Besides the opening meeting, there were four 
Ordinary Meetings before Christmas. At the 
first of these Sir Henry Cunynghame described 
the very ingenious and useful device which, 
when applied to an ordinary safety lamp, 
renders the detection and quantitative esti¬ 
mation of minute quantities of fire-damp easy 
and certain. This apparatus has received the 
official approval of the Home Office, and a 
circular describing its use, and drawing attention 
to its value, has been issued by that department. 

At the third Ordinary Meeting Mr. Campbell 
Ogilvie gave a very full and interesting account 
of the present condition of Argentina, its 
exportvS, imports, manufactures, and products. 
Sir Alexander Henderson, who has been for 
many years largely interested in British invest¬ 
ments in the Republic, mentioned the fact that 
some hundreds of millions of British capital 
were now invested in the Argentine, and 
expressed the opinion that that amount would 
be doubled in the course of a very short period. 

At the next meeting Dr. Vaughan Cornish, 
who had lately returned from a visit to Panama, 
gave an account of the recent progress in the 
construction of the canal, and described the 
great advances which had been made since the 
work had been taken in.hand by the Government 
of the United States., Dr. Cornish had visited 
'the canal two years previously, and had had 
opportunities of making a thorough examination 
of the works, so that he was in a position to give 
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the Society a very accurate account of their 
present condition and recent progi’ess. When 
.Dr, Cornish’s paper is taken in conjunction mth 
the paper read in January, 1907, by Monsieur 
P. Bunau-Varilla, written as it was from a very 
different point of view, it may be said that the 
records of the Society now contain very full 
information of the history and progress of this 
great work. 

The last paper before Christmas dealt \dth an 
anticpiarian subject, “A New View of Roman 
London,” by Mr. Reginald Smith, of the 
British Museum. Mr. Smith is a recognised 
authority on the subject, and the value of the 
information which he has published in the 

Victoria History of London ” is generally 
admitted. Not very much is really known aboui 
Roman London; but it is certain that the 
investigations of Mr. Smith have added con¬ 
siderably to that knowledge. 

At the first meeting after Christmas, Mr. J. C. 
Medd, who had already contributed valuable 
papers on “ Education in the Netherlands ” 
and “Agricultural Education” to the Society, 
described the work which is now being done 
in Holland by the Butch labour colonies, and 
held up that work as a useful example foi 
imitation in Great Britain. Lord Reay, who 
presided, from his own personal knowledge of 
the subject, was able to add a good deal to the 
information conveyed by Mi*. Medd, whose 
view's he thoroughly endorsed. 

In his ])aper on “Motor Transport at Home 
and in the Colonies,” Mr. Horace Wyatt 
dealt with the character of the motor vehicles 
required for ordinary rough work in new coun¬ 
tries, wuth bad or undeveloped roads, and 
strongly advocated suitable motors as a method 
of opening up new and little-used trade routes. 

At the first meeting in February, Mr. Philip 
J. Hartog, Academic Registrar to the Univer¬ 
sity of London, read a very strildng paper 
on “ Examinations,” and this was supplemented 
by an equally valuable communication from the 
chair by the Earl of Cromer. Both Mr. Hartog 
and his chairman dealt with the question of 
coiTipetitive examinations, and both avere 
equally conscious of the many drawbacks of the 
competitive examination system, while it cannot 
be said that either of them was prepared to 
recommend a satisfactory substitute. Both the 
paper itself, and the remarks made by Lord 
Cromer, may be certainly commended to the 
attention of all who are interested in the subject. 

At the following meeting, Captain Tremearne 
gave an interesting account, derived from 


personal experience, of the inhabitants of 
Northern Nigeria. This was followed by a 
paper by Mr. George A. Stephen, who was then 
Chief Assistant-Librarian at St. Pancras, on 
“ Modern Machine Bookbinding,” While the 
subject of artistic bookbinding in leather has 
been treated at great length in books and 
lectures, the manufacturing side of book¬ 
binding has rather lacked attention. Mr. 
Stephen, w'ho has devoted a great deal of 
attention to cloth bindings, and has produced 
an excellent book on the subject, dealt as fully 
with it as the limits of a paper permitted. He 
described the most modem methods, dw'elt on 
their advances, and pointed out their deficiencies. 
The perfection with w'hich books are now turned 
out, and their extreme cheapness, are certainly 
remarkable results of the application of modern 
machinery to an ancient and artistic indiistrjj'. 

The question of the presumed power of 
“ dowsers,” and the use of the divining-rod, is 
one that has for the most part been ignored by 
men of science. Professor Wertheimer, in his 
paper on “ Waterfinders,” gave the results of 
an attempt at a scientific investigation of a, 
very old and very interesting subject. On 
the whole, it cannot be said that the believers 
in tho divining-rod have had their faith shaken 
by modern researches, or that modern men of 
science have been the least moved from their 
attitude of incredulity. 

It was in 1906 that Dr. (now Su‘) Thomas 
Oliver gave the Society a paper on “Bridge 
Building by means of Caissons, including 
remarks upon Compressed-Air Illness.” The 
subject was also dealt with by Dr. Scott 
Haldane in his lecture on “The Hygiene of 
Work in Compressed Aii* (Diving, Caisson 
Work, Sub-aqueous Tunnelling, etc.),” given 
under the Shaw Trust in November, 1907. At 
the fii‘st meeting in March, Dr. Leonard Hill, 
who has for many years been working at the 
subject, brought it up to date in lus paper on 
“ Caisson Sickness and Compressed Air.” Much 
has been done in consequence of, the inves¬ 
tigations, to which Dr. Leonard Hill himself 
has contributed a very important part, in safe¬ 
guarding the health of those who work in 
compressed air, and in lessening the dangers 
attendant on the conditions underwhich they work. 

At the next meeting, Dr. James Oantlie gave 
a useful popular account of the methods by 
which plague is spread, and of the means which 
ought to he taken to lessen the danger of its 
dissemination. The manner in which plague 
is communicated by means of rats and their 
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parasites is now thoroughly well known, and 
this knowledge ought in course of time to 
provide, and it may reasonably be expected 
will iirovide, a means for ultimate extinction 
of the epidemic. 

A great deal of attention has lately been 
drawn to the adulteration of food, and many 
exaggerated statements about food adulteration 
have been put forward. A useful account of the 
facts of the case was given to the Society by 
Colonel Charles E. CassaJ, Public Analyst of 
the Borough of Kensington. The meeting had 
the advantage of being presided over by the 
Lord !Mayor of London (Sir Thomas Vezey 
Strong), who made some very valuable prac¬ 
tical remarks as to the action which ought to 
be taken to ensure the purity of all food products. 

At the next meeting, Mr. Arthur Davis gave a 
thoroughly practical account of “The Manu¬ 
facture of Portland Cement,” which will be found 
of special interest in view of the increased scope 
and importance of the applications of this 
material. At the last meeting in March, 
Mr. George Heming gave an interesting dis¬ 
course on “ Art Education ” as applied to the 
work of the jeweller and goldsmith. Mr. 
Heming’s paper to a large extent dealt with 
the useful work which is being carried on by the 
Goldsmiths’, Silversmiths’, and Jewellers’ Art 
Goimcii, and laid much stress on the importance 
of raising the standard of work by the education 
of the handicraftsmen and the discomageinent 
of the use of machinery. 

Mr. Henry L. Heathcote’s paper on “ M^eels, 
Ancient and Modern ” covered a wide subject, 
and showed what a remarkable development 
has taken place, and how much progress has 
been made in the growth from the elementary 
disc of wood, which served as a wheel, to 
the scientifioally-constraoted piece of mechanism 
which is now employed for bicycles and for 
motors. 

The paper read at the next meeting, by 
Mr. Noel Heaton, on “The Production and 
Identification of Artificial Gems,” was of 
extreme interest. Probably not many persons 
are aware that rubies and certain other 
iHPedious stimes can now be actually manufac- 
ttired, that ’is to say, that rubies, not merely 
imitafioBS, such as for long have been in use, 
but identical in chemical composition and in other 
characteristics with the natural stones, can be 
\ Reduced as an article of commerce. The 
mantifaotured stone can indeed be identified by 
^^gtain 'peculiarities' consequent on the' nature 
^QiyitalMsation: in fact, it would not be too 


much to say that the artificial stone is a little 
more perfect than the natural one, which has 
certain characteristics, or indeed defects, which 
enable the two to be distinguished. hli'. 
Heaton’s description of the whole process of 
^manufacture was extremely clear and full, and 
the paper was specially valuable as a record of 
the success which has now been attained in the 
process of manufactme. 

The question of London transport has been 
before the Society in various forms, notably in 
the two addresses delivered by Sir John Wolfe- 
Barry in 1898 and 1899, when he was Chairman 
of the Council, and in the paper read here by 
Captain Swinton in 1906. Mr. A. W. Gattie 
approached the subject from a difierent stand¬ 
point, and described a scheme which he has 
worked out for the distribution of goods of every 
character (with the exception of cattle and 
coals), by means of a Clearing House similar in 
principle to the Clearing House first employed 
by bankers, and afterwards by railway com¬ 
panies, for dealing with cheques and with railway 
traffic. Mr. Gattie’s scheme is a large and 
comprehensive one. It was put forward very 
clearly in his paper, and the discussion upon 
it helx^ed still further to bring out the various 
I>oints involved. 

In 1905 Mr. Signmnd Stein read a paper hero 
on “The Manufactiue of Sugar from British- 
grow Beet.” Mr. Hal Williams, in his paper on 
“Beet-Sngar Factories,” did not attempt to 
discuss the whole problem, but merely described 
the mechanical arrangements which had been 
found serviceable in other countries for the 
manufacture of sugar from beet. It was a 
valuable contribution to an important con¬ 
troversy, and the information contained in it 
will be of considerable value to those who are 
now endeavouring to create this important 
industry in England, if, as may be hoped will 
be the case, they succeed in establishing, at all 
events, an experimental factory. 

The last two meetings of th& session were 
notable, because in both cases the papers were 
read by distinguished foreigners. On May 17th, 
Professor Raoul Picfcet came over from Berlin 
to read a paper on “ Low Temperatures,” and 
on May 24th Mr. Frank M. Andrews came 
specially from America to read his paper on 
“ American Architecture.” Professor Pictet has 
attained a world-wide reputation as one of the 
first to succeed in liquefying certain of the so- 
called, permanent gases—^those gases, that is to 
say, which had been unliqnefied in the earlier 
oxj^riments of Faraday. This was as far back 
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as 1878. Since that time Professor Pictet has 
been working steadily at the subject, and though 
other physicists, notably Sir James Dewar, have 
carried stiU further the investigations in which 
he was the pioneer, he has always continued his 
original work, and has done much to advance 
our knowledge of the subject.. In his paper he 
gave a very full account of liis researches, and of 
the speculations which he had founded upon 
th^m. His principal results were obtained in 
connection with the effect of low temperatures 
upon chemical reactions. By continuous experi¬ 
ments he was enabled to ascertain the precise 
temperature at which any special reaction ceased 
to occur, and in his opinion it was possible by 
varying the temperatures to control, and, to 
some extent, to vary the nature of the reaction 
itself. Passing on from chemistry, he discussed 
the application of thermodynamics to physics, 
and even to biology, and it may be taken for 
granted that the speculations which he initiated 
will afford ample material for future discussion 
and consideration. 

Mr, Andrews’ paper on “American Archi¬ 
tecture” dealt specially with the treatment to 
which American architecture has been subjected 
—^the production of enormous buddings 
occupying a limited ground area. It appears 
certain that this style of architecture was 
initiated by thejfact that New York, cramped 
within the narrow limits of Manhattan Island, 
and unable to extend laterally, found it only 
possible to extend vertically, and her architects 
were therefore compelled to consider methods 
of accommodating the greatest possible amount 
of buildings on the very smallest amount of 
■Space. From this standpoint Mr. Andrews 
traced the growth of a genuine style of American 
architecture, and claimed for his country that it 
w’^as now doing what the older civilisations had 
failed to do, namely, to develop an individual 
style of architecture for itself. The interest of 
the paper was augmented by a very fine collec¬ 
tion of lantern-slides of American buildings of 
every sort. 

III.— ^IiTDiAN Section. 

The" papers read in the Indian Section 
numbered, as usual, six. 

The series of descriptive papers on the 
various'Presidencies and Provinces that was 
instituted ten years ago oontmues to be appre¬ 
ciated. In the case of a huge country, or 
rather congeries of countries, so complex as 
India, a method of detailed treatment has 
necessarily many advantages, and these ably- 
wTitten papers seem specially calculated to 


promote that better understanding of our. 
great Dependency w^hich the Section, since its 
establishment, more than forty years ago, has 
always kept in vie*w. The fii’st of the papers 
referred to related to Madras, one of the largest 
and oldest of the British settlements; the 
latest, read on May 25th, by Mr. W. R. H. 
Merk, dealt with the North-West Frontier 
Province, the smallest and one of the youngest 
of the Provinces, indeed the youngest of all if 
Eastern Bengal be excepted. Unlike any other 
administrative unit in the Indian Empire, the 
Province described by Mr. Merk, its late Chief 
Commissioner, comprises two totally distinct 
and dissimilar forms of jurisdiction. Only a 
third of the area, or some 13,000 square miles, 
is under full British law and administra¬ 
tion; the remainder is occupied by warlike 
tribes, who, although under complete' British 
“political control,” have been permitted to 
retain their independence so far as internal 
and municipal affairs are concerned. The 
one thing, from a political point of view, to 
which the border tribesmen are passionately 
attached and for which they will fight to the 
end, is their domestic or municipal freedom. In 
the adoption of the dual system lies, in Mr. 
Merk’s judgment, the solution of the problem 
of the borderland. Since 1901, when the 
Province was called into existence by the then 
Viceroy, Lord Curzon, there have been only two 
military expeditions, “ each of the shortest 
duration—‘ week-end wars.’ ” In the previous 
sixty years there were fifty-six frontier cam¬ 
paigns. Significant though these figures appear 
to be, Mr. Merk observes that too much reliance 
cannot be placed upon them, since, owing to the 
recent arming of the tribes, “ we may have, at 
any moment, to reassert our strength.” On the 
other hand, many indications of a change for 
the better, are seen. One of several strficing 
instances mentioned in the paper is that of the 
Kohat Pass. At either end of the Pass lie the 
important garrisons and civil headquarters of 
Peshawar and Kohat. Many attempts to con¬ 
struct a much-needed metalled road were baffled 
by the tribesmen, who thought that if the road 
came their internal independence would go. 
More recently the case was put to them again. 
An officer in whom they trusted—and Mr. Merk 
tells us that the Pathans are specially susceptible 
to personal influence—succeeded in convincing , 
them Oiat their fears were groundless; they 
accepted the road, assisted to construct it, and . 

“ where formerly one had to pick one’s way on 
horseback over the boulders of a torrent ,, 

^ ' ’"’-I 
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mie motors now in a couple of hours from 
Peshawar to Kohat.” 

The mineral resources of India, to the im¬ 
portance of which attention was caUed in 
a paper read before the Section as far back 
as 1873, have been adequately described in 
official publications issued during Sir Thomas 
Holland’s term of office as head of the Geological 
Survey (1903-9). The comprehensive and 
valuable paper—“The Ti’end of hlineral Deve¬ 
lopment in India ”—^which the late Director of 
the Geological Survey read on April 27th, 
consisted of an exhaustive examination of all 
the facts essential for a fair discussion of the 
political lessons to be derived from recent 
experience. The rules adopted under Sir 
Thomas Holland’s directorship removed most 
of the undesirable restrictions then in force, 
and further relaxations are now under con¬ 
sideration. These, it is hoped, vdll meet 
complamts as to delays in disposing of applica¬ 
tions for concessions — delays largely due to 
excessive caution on the part of district officers 
in interpreting the regulations, and not to sheer 
wilfulness. Sir Thomas Holland suggests caution 
in the export of the country’s inorganic products, 
or some of them, and urges that the time is 
coming when the mineral question will be to 
India, in its geographically isolated position, one 
of the greatest of its political questions. Not 
remotely coimeoted with the signs of a great 
industrial awakening in India, is the subject 
which was brought forward by Mr. Reginald 
Murray in hia able paper on “ Banking in India.” 
He contrasted the conditions of trade finance, 
prior to the introduction of joint-stock banking, 
with the present state of things, and demon¬ 
strated the necessity for an extension of the 
machinery for attracting and distributing capital 
to meet the increasing wants of the country. 
Though there are indications of vigorous growth, 
banking in India a hundred years after the first 
joint-stock bank was established is, he maintains, 
at present in its swaddling-clothes. The paper 
also inquired into the causes w^hich have con¬ 
tributed “ to set-back India’s credit in the City 
of London,” and it was contended that India as 
, a field for the profitable and secure employment 
qf sterling capital oflers much greater oppor¬ 
tunities than have been recognised hitherto by 
the London market. The chairman of the 
meeting, Sir Felix Schuster, in a weighty speech, 
differed to some extent from Mr. Murray’s 
conclusions as to the supposed “ set-back.” In 
■ Common with other “ gilt-edged ” securities, and 
j^^wnilar causes, the price of Indian stock has 


fallen, but not, Sir Felix Schuster declares, 
proportionately more than that of British 
Consols. Given a period of rest and freedom 
from political agitation, both in India and at 
home, this eminent financial authoxdty feels 
confident that, with the development of the 
railways, with the benefits bestowed by irriga¬ 
tion, with the care of the Government for the 
well-being of all classes, the commercial develop¬ 
ment and prosperity of the country in the next 
ten to twenty years will be such as are almost 
undreamed of at the present time. 

In his admirable paper on “ Education 
in India,” Mr. Claude H. A. Hill dealt with 
one particular feature of the problem of Indian 
education—^religious or moral training. After 
sketching the history of the connection of the 
Government with the promotion of education, 
and of the direction in which their ideas 
respecting moral instruction were moulded, he 
explained the attitude of the Indian mind 
towards education and religion, and argued in 
favour of a reconsideration of our policy of rigid 
secularisation. Finally, he offered suggestions 
as to the methods by which the chaxige he 
advocates may be effected with the least diffi¬ 
culty and risk. Favourable reference was made 
both in the paper and in the discussion to the 
work in regard to India which is being quietly 
done by the Moral Education League, 

Mr, Robert F. Chisholm, in his very inter¬ 
esting illustrated paper on the Taj Mahal, 
endeavoured to show that the secret of the 
charm of this famous monument lies in the 
adaptation by its unknown designer of “ a 
studied and systematic system of heightening 
the deep shadows and avoiding all those black 
patches which destroy a sense of distance.” 

Mr. R. A. Leslie Moore, in his excellent and 
non-critical paper on “ Indian Superstitions,” 
related and commented upon a very large 
number of curious domestic beliefs prevalent 
in India, particularly that part of India with 
which he is most acquainted, the Presidency 
of Bombay. Popular beliefs of this character 
vary in different parts of the Peninsula, and 
Mr. Moore’s examples were supplemented by 
speakers with experience of Bengal, Madras, 
the United Provinces and the Punjab. 

IV.— Colonial Section. 

The session opened on November 29th with 
what may be called an official paper on “ The 
Progress and Prospects of Mining in Western 
Australia.” Its author, Mr, A, Montgomery, 
M.A., F.O.S,, is the principal adviser on mining 



June 30 , 1911 , 


JOUBNAL OF THE EOYAL SOCIETY OF ARTS. 


817 


a:Kairs to tlie Government of Western Australia, 
and at the outset of his elaborate paper he 
acknowledged the indebtedness of that State 
and of himself to the Society for affording him 
an opportunity, during his visit to England, of 
addressing an audience in the heart of the 
Empire on one of the leading industries of so 
distant a member of the Imperial body. InUr 
alia, he discussed the causes of the hostility 
that for some years has prevailed in the 
London market towards Western Australian 
minuig ventures. One of these causes is the 
failure of so many companies in the earlier 
days of the goldfields. Various criticisms of 
the mining policy of the Government were 
answered, and, finally, attention was called to 
the “ exceptionally good oppdrtmiities oflcered by 
Western Australia to capital for legitimate 
mining operations, and also to men who have to 
depend on their own physical efforts to make 
their living for doing so either in mining or in 
farming' pursuits.’* The late Governor of the 
State (Admiral Sir Frederick Bedford) and the 
Agent-General for Tasmania (the Hon. Sir John 
McCall, M.D.) were among those who took part 
in the discussion. 

“ The Tin Resources of the Empire ” was the 
title of a very able paper read on January 31st 
by Ml*. F. Douglas Osborne, MJnst.M.M. 
Mr. Osborne occupies in the Federated Malay 
States a position similar to that filled by 
Mr. Montgomery in Western Australia, and 
therefore he spoke from personal knowledge 
of the principal source of the tin supply. 
Out of a total production of 104,250 tons 
in 1910, the contribution of the British 
Empire was 72,450 tons, the share of the 
Straits Settlements amounting to 58,500 tons. 
Although the paper was largely devoted to the 
Malay Peninsula, the other tin-fields, including 
the famous workings in our own country, were 
surveyed as far as the available data 
permitted. With regard to Cornwall, it was 
pointed out that the annual output has fallen 
from 14,000 tons to an average of 4,800 tons, 
and no prospect of an improvement was held 
out by Mr, Osborne. On the other hand, Mr. 
J. H. Collins, and the other representatives of the 
western Duchy who spoke, maintained that 
the present condition of the industry is 
due merely to temporary causes, and that 
when these are removed the Cornish mines 
will be almost as remunerative as ever they 
were. Mr. Osborne’s paper is one of the 
series xecently begun in the Colonial Section, 
with the object of dealing separately with 


the more important commercial products of the 
Empire. 

The Secretary of State for the Colonies, the 
Right Hon. Lewis Harcourt, M.P., presided at 
the next meeting (February 28tb), w'hen the 
Hon. Sir Richard Solomon addressed the 
Society on ‘‘The Resources and Problems of 
the TJnion of South Africa.” ” While the histoi*y 
of the material progress of South Africa since 
the first discoveiy of gold, forty years ago, 
has been substantially a history of mineral 
development, the High Conmussioner thinks 
that an era of great agricultm*al prosperity has 
now commenced, and he predicts that before 
many years have elapsed the Union, in addition 
to being a rich mineral country, will be “ one 
of the principal agricultural comitries of 
the. world.” In his lucid and statesmanlike 
utterances on the problems confronting the 
Union, he took a hopeful view of the future 
relations of the English and the Dutch in¬ 
habitants. “ The fact that the children of both 
races now’* attend the same schools and grow up 
together will make the next generation of men 
and women free from racial feeling.” As to the 
most serious of all the problems—^the Native 
Question—^he submitted that no man living to¬ 
day can forecast its ultimate solution. A sound 
native policy must be slowly and naturally 
developed, and in that development the only 
course in his opinion is to ‘‘ adhere to the good 
sound principle of justice and toleration.” The 
discussion was opened by the Right Hon. Sir 
Walter Hely-Hutchinson who, in an eloquent 
speech, associated himself with all Sir Richard 
Solomon said regarding the future of the two 
white races in South Africa, The other speakers 
were the Duke of Argyll, Lord.Blyth, Chairman 
of the Colonial Section, who recently visited 
South Africa at the request ofthe late Govern¬ 
ment of the Cape Colony to report to them on 
the prospects of the viticultural industry, Sir 
David Gill, and Mr. P. J. Hannon. 

On April 4th Captain B. Muirhead Collins, R.N., 
C.M.G., read before a large and distinguished 
audience a very useful paper on “ The Common¬ 
wealth of Australia.” The world, he declared, 
has no parallel for the changes that have been 
brought about in. that Continent since the fede¬ 
ration of the six States—^New South Wales, 
Queensland, South Australia, Tasmania, Vic¬ 
toria, and Western Australia—eleven years ago. 
In short, Australia is embarking -on a new era 
in Local and Imperial politics, in Primary and 
Secondary Industries, in Defence, and in her 
relations to the outside world.. The importance 
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of the occasion was enhanced by the presence in 
the chair of Lord Denman, as this happened to 
he his lordship’s earliest appearance at a public 
gathering since the amiouncement of his appoint¬ 
ment as C4overnor-General of the Common- 
•^ealth. 

At the concluding meeting, held under the 
presidency of the Duke of Argyll on May 9th, 
Mr. F. Williams Taylor read a most interesting 
paper on Canada and Canadian Banking.” 
He liegan by sketching the great Dominion 
province by province. He then described its 
excellent banking system, largely the handiwork, 
as he pointed out, of Scottish settlers, and 
showed how much that system has assisted in 
the wonderful commercial development of the 
country. To meet the financial requirements of 
the Dominion, there are altogether tw'enty-mne 
banks, with 2,500 branches, the paid-up capital 
and reserve being £28,000,000. The discussion 
on Mr, Williams Taylor’s paper was one of the 
best of the session, the speakers including, 
besides the Duka of Argyll, those veteran 
Canadian statesmen, Lord Strathcona and >Sir 
Charles Tupper, as well as Sir Felix Schuster 
and the American Consul-General (the Hon. 
J. L. Griffiths). 

V.—Cantor Lectures. 

There were five courses of Cantor lectures 
given during the past session, and the subjects 
dealt with were as varied as usual. Three of 
them ■w'ere distinctly technical, namely, the 
courses by Mi*. Darling, Professor Brown, and 
Professor Fleming, 

In his course on “Industrial Pyrometry,” 
Mr. C. B. Darling gave a very full and clear 
account of the* whole subject, including its 
history , from the earliest attempts to measure 
high temperatures and the first crude p^uu- 
meter of Wedgwood down to the development 
of the very beautiful and accurate instruments 
which enable modem manufacturers to measure 
with certitude the precise degrees of temperature 
required for the manufacture of pottery, glass, 
iron and steel, and for other processes in which 
extremely high temperatures are required. It 
is a point which may be noted with some interest 
that it is almost true to say that during very 
reomt the thermometric scale has been 

enlarged from a range extending merety from 
the solidification to the vaporisation of water, 
to one reading from the absolute zero of 
. :temperafcure {-273'^€.)upto, say, 1500° 0. ; that 
scalSiof 100° Centigrade, from 0° to 
nenlaiped to a scale of nearly 2Q00°, 
•M* to % 1500° 0. or thereabouts. It 


is not of course meant to suggest that tempera¬ 
tures below 0° and above 100° were not 
recog.lised when the first thermometer was 
constructed, but only that the accurate 
measurement of temperatures much outside 
the scale was impossible. 

Pi’ofessor Adrian Brown’s comse on 
“Brewing” may be said to have dealt with 
the chemistry of that subject as it has advanced 
from the admirable course of lectures given by 
Dr, Graham thirty-seven years ago, in 1873-4. 
One of the points on which Prof esse r Brow'n 
laid special stress was the character of the 
barley which was required by the brewer. He 
described the present position of knowledge 
regarding the characteristics of malting barley, 
and gave the results of recent experiments in 
barley cultivation in Ireland and elsewhere. He 
showed that it was now pretty well known what 
the characteristics required were, and how they 
could be obtained, so that it remained for 
farmers to produce the grain best suited for the 
purposes of the brewer. 

Professor John Fleming has already given 
three courses of Cantor lectures to the Society 
on electrical subjects. The course this session 
was on “ Applications of Electric Heating.” He 
described and discussed, the laws of electric 
heating, the appliances and processes involved, 
the application of electric heating to industrial 
purposes, and finally domestic applications of 
electric heating. In respect of the latter, the 
advantages for , many purposes are very great; 
but, at all events, as regards London, until 
electrical energy can be obtained at a lower 
rate than that at which it is at present pro¬ 
vided, the use of electricity for such purposes 
as cooking and the warming of rooms must 
remain a somewhat costly luxury. 

Of the other two courses of Cantor lectures, 
one was artistic, that in which Mr. Frederick 
Wedmore dealt with “ .Etching.” Tw^o lectures 
were devoted to the subject —om dealing with 
the “Old Masters” and the, second Avith 
“ Modern Etching.” Both were extremely 
interesting, and were much appreciated by a 
numerous audience. 

The last course this session was of a more 
purely scientific nature than its predecessors. 
Dr. Alfred Tutton devoted four lectures to a 
description of the structure of “Rook Crystal,” 
and its practical applications. The whole 
subject of crystallisation and crystallography is 
an extremely complex one, but it was vei*y 
clearly dealt with by Ih. Tutton, who availed 
himself to the full of the opportunities for 
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experimental illustration ollered by the pro¬ 
jecting polariscope. Perhaps no more beautiful 
illustrations can be oUered to an audience than 
those which are provided by the suitable applica¬ 
tion of polarised light. Dr. Tutton was also 
able to exhibit to his audience a selection from 
the magnificent collection of objects constructed 
from rock crystal in the possession of Mr. AHred 
Siinson, a member of the Society, w'ho very 
kindly lent some of his finest specimens for 
the purpose. In the last lecture an interesting 
collection of chemical and other apparatus 
ihade of fused silica was also exhibited. 

VI.— Juvenile Lectubes. 

There are perhoips few more wonderful applica¬ 
tions of photography to scientific research than 
its application to the study of drops and splashes. 
No one has carried this research so far as 
Professor Arthur Worthington, and the audience 
which came to the Juvenile Lectures last 
Christmas were fortunate in getting a full 
exposition of this very remarkable scientific 
application of photography from the acknow¬ 
ledged master of the subject. Professor 
Worthington not only showed the long series 
of marvellous photographs which he has secured, 
each of them taken with an exposure of about 
two-thousandths of a second, but exhibited the 
apparatus which he used, including the ingenious 
device for regulating the precise instant of 
illumination by the electric spark at the various 
stages of the fall of the drop, or the production 
of the splash. 

VII.—Albert Medal. 

The Council of the Society, with the approval of 
His Royal Highness the President, have awarded 
the Albert Medal of the Society for the current 
year to the Hon. Sir Charles A. Parsons, K.C.B., 
LL.D., D.Sc,, F.R.S., for his experimental 
researches into the laws governing the efficient 
action of steam in engines of the turbine type; 
and for his invention of the re-action type of 
steam turbine and its practical applications to 
the generation of electricity, the ventilation of 
mines, blast-furnace work, ship propulsion, 
and other important purposes. The beneficial 
results which have followed upon these in¬ 
ventions include a cheapening of the production 
of mechanical power, greater economy and 
speed for steamships, and the first successful 
solution of the problem of rotary engines which 
long had baffled many other inventors. 

The ’problem of design for rotary engines had 
long engaged attention, and the idea of utilising 
the flow of steam and its impulse in producing 


rotary motion had been applied in various 
forms by a ^eat number of inventors. Sir Charles 
Parsons, before completing his course of study 
at the University of Cambridge, had begun to 
work on this subject, and had designed an 
epicycloidal engine, of which, several examples 
were made and set to w’ork. Subsequently 
he undertook a long series of experimental 
researches into the action of steam-jets, and 
the methods of utilising the energy possessed 
by such jets, finally reaching the conclusion 
that the best results would be obtained by 
splitting up the fall in pressure in the steam 
over a great number of wheels or turbines in 
series rather than in following the impulse- 
principle, wliich had previously been generally 
favoured. Sir Charles began the construction 
of these reaction turbines in 1884, the first 
applications being for the purpose of electrical 
generation. About ten j^ears later he under¬ 
took the construction of the first turbine- 
propelled steam vessel, the “ Turbinia.” The 
result of his continuous work, extending over 
the last twenty-seven years, has been s, practical 
revolution in steam machinery both on land 
and on sea. Very great economies have been 
obtained in the production of mechanical power 
and in the cost of upkeep of steam engines. 
The cost of electrical energy has been reduced. 
The efficiency and speed of steamships has been 
greatly enhanced, and results have been obtained 
wliich would have been impossible with the best 
engines of the reciprocating type. The import¬ 
ance of the discoveries made by Sir Charles 
Parsons has been recognised and utilised through-' 
out the world, and the rapidity and extent of the 
applications of the new type of engine have far 
surpassed any corresponding change in the 
history of mechanical invention. 

VIII.— Medals. 

The Council have awarded the Society’s 
Silver Medal to the following readers of papers 
during the Session 1910-11. 

At the Ordmary Meethigs, 

Campbell P. Ogilvie, “ Argentina from a British 
Point of View.” 

Vaughan Cornish, D.Sc,, F.G.S., F.C.S., The 
Panama Canal in 1910.” 

Reginald A. Smith, B.A., F.S.A., A New View 
of Roman London.” 

Philip Joseph Hartog, M.A., B.Sc., “Exami¬ 
nations and their Bearing on National 
Efficiency.” 

George A. Stephen, “Modern Machine Book¬ 
binding.” 
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Dr. Leonard Hill, F.R.S., “ Caisson Sickness and 
Compressed Air.*’ 

James Gantlie, M.A., M.B., O.M., F.R.C.S., 

‘‘ Plague and its Spread.” 

George B. Heining, “ Art Education in the 
Je^rehy, Goldsmithing and Allied Trades.” 
Professor Raoul Pictet, Les Basses Tempera¬ 
tures.” 

Frank M. Andreevs, Architecture in America.” 
In the Indian Section, 

Robert Fellowes Chisholm, F.R.I.B.xA, F.S.A., 
“ The Taj Mahal and its Relation to Indian 
Architecture.” 

Reginald Murray, ‘‘ Banking in India.” 

Claude Hamilton Archer Hill, I.C.S., C.S.I., 
C.I.E., “ Education in India.” 

Sir Thomas Henry Holland, K.G.I.E., D.Sc., 
F.R.S., ‘‘ The Trend of Mineral Development 
in India.” 

W. R. H. Merk, C.S.I., LL.D., ‘‘ The North- 
West Frontier Province of India.” 

In the Colonial Section, 

A. Montgomery, M.A., F.G.S., “The Progress 
and Prospects of Mining in Western Australia.’ ’ 

F. Douglas Osborne, M.Inst.M,M., “The Tin 
Resources of the Empire.” 

Captain R. Muirhead Collins, R.N., C.M.G., 
“ The Commonwealth of Australia.”^ 

F. Williams Taylor, “Canada and Canadian 
Banking,” 

Of recent years it has been the practice that 
no medals should be awarded to readers of 
papers who had previously received medals from 
the Society. Acting on this rule the Council 
were precluded from considering the papers by 
Mr. John G. Medd, M.A., on “The Dutch 
Labour Colonies,” and by hir. Noel Heaton, 

B. Sc., on The I^oduction and Identification of 
Artificial Gems.” The Council, however, desire 
to express their high appreciation of these 
papers by thanking their authors for them. 

The Council have always felt themselves 
precluded from awarding medals to members 
of their own body, and they, therefore, could 
not o§er one to Sir Henry H. Cunynghame, 
K.C.B., for his paper on “ Methods of Detecting 
Fire-Damp in Mines ” or to the Hon. Sir Richard 
Solomon, K.C.B., for his paper on “The 
Resources and Problems of the Union of South 
Africa. They had, however, much pleasure in 
recording their sense of the valne of these 
passing a'Special vote of'thanks to, 


IX. — Fotrergill Prize. 

In former Reports of the Council, the con¬ 
ditions have been set forth under which a gold 
medal, or a prize of £20, was offered for rescue 
apparatus for use in mines. The prize was 
offered for the best portable aiiparatus or 
appliance for enabling men to undertake rescue 
work ill mines or other places where the air is 
noxious, the object being to encourage the 
production of a rescue apparatus wlixch W'ould 
enable a succouring party to reach men cut off 
—^in case of mining accidents—^by irrespirable 
gases, or overcome by them. It was known 
that many such appliances existed, but it 
appeared uncertain which of them were the 
best, or even which were of practical use. 

The report of the Committee appointed by 
the Council to consider the apparatus submitted 
appeared in the Journal of the 16th inst., and 
it is only necessary to record here that, in 
accordance with the recommendations of that 
report, the Council have awarded the following 
prizes;— 

A gold medal to Mr. H. A. Fleuss, for the 
apparatus submitted by Messrs. Siebe, Gorman 
& Co. 

A gold medal to Mr. W. E. Garforth, iu 
recognition of his efforts to perfect and to 
secure the adoption of rescue apparatus in 
Alines. 

A silver medal for the “ Draoger ” apparatus 
submitted by Mr. Richard Jacobson. 

A silver medal for the “ Meoo ” appa.rat-us 
submitted by the Mining Engineering Company. 

The Council trust that the awards may 
encourage the recipients to persevere in their 
efforts to produce a thoroughly trustworthy 
apparatus, the need for which is constantly 
becoming more and more evident. In the 
meantime, they are satisfied that any one of 
the four systems commended by the Committee 
is capable of rendering very valuable aid iu 
cases of accident, and they trust that one or 
other of them will bo adopted without delay by 
colliery owners throughout the country. 

X. — OwEK Jones Prizes. 

After the death, in 1874, of Owen Jones, the 
well-known decorator and writer on decoration, 
a committee was formed to collect subscrip¬ 
tions for the purpose of founding a memodal, 
and the balance (a sum of £400) was presented 
to the Council of the Society of Arts upon con¬ 
dition of their expending the interest thereof in 
]3rizes to “ Students of the Schools of Art who, 
in actual oompetitipn, produce the best designs 
for Household Furniture, Carpets, Wall-papers 
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and Hangings, Damask, Chintzes, etc., regu¬ 
lated by the principles laid down by Owen 
Jones.” The prizes have now been awarded 
annually since the year 1878 on the results 
of the annual competition of the Science and 
Art Department, and its successor, the Board of 
Education. 

Six prizes were awarded last session (1909-10), 
each prize consisting, in accordance with the 
regulations prescribed for the administration of 
the Trust, of a bound copy of Owen Jones’s 
‘‘ Principles of Design,” and a bronze medal. 

Pour hundred and forty-one works from 164 
competitors were considered by the Examiners. 
In the previous year, 192 competitors submitted 
481 works for competition. 

In their report for 1910 the Examiners 
state : “ Among the 441 works sent in for this 
competition were a number of designs without 
any merit whatever; some were so bad as 
to be unfit for submission in any competition, 
a considerable number of these coming from 
one school. The most successful attempts 
were found among the Woven, Printed, and 
Stencilled Pabrios. The Designs for Purniture 
were not thoughtfully considered from the 
point of view of the principles laid down by 
Owen Jones, There were some promising 
specimens of Tiles, Plaster work, and Em¬ 
broidery.” 

The list of the successful candidates has 
already appeared in the JomaL* 

The Journal of January 20th, 1911, contained 
an interesting analysis of the results of the 
competition, showing the various successes 
of the Schools of x4rt whose students had 
taken prizes. In all, the Macclesfield School 
of Art obtained 33 awards; the Manchester 
Cavendish Street School, 30; Glasgow, . 24; 
Nottingham, 14; and the various London 
schools, 30. Twenty-eight other schools gained 
among them 64 awards. 

XI. —North London Exhibition Trust. 

Por some years past the interest on the sum 
of i£157, the surplus of the North London 
Exhibition held in 1864, has been devoted to 
the award of prizes to students of the Artistic 
Crafts Department in the Northampton Poly¬ 
technic Institute, Clerkenwell. At present an 
annual sum of is placed at the disposal 
of the Governors of the Institute. Of this 
amount d64 has been expended. The prizes for 
the present year are to be awarded as follows:— 

First Prize of ^3, William Ingleton, for a tea 

* Beo Journal, Vol. LVIII., p. 779, July 1910. 


service in copper, consisting of teapot, cream 
jug, and sugar basin. 

Second Prize of £1, Henry William North, 
for a specimen of bookbinding (finishing). 

The awards have been made on the recom- 
mendaiion of Mr. Alan S. Cole, C.B. In 
previous years the works were always adjudicated 
upon by the late Mr. Lewis Foreman Day. 

XII. —^Exaiviinations. 

As ill recent years, it is proposed to postpone 
any detailed report on the year’s examinations 
luitil the results have all been issued. The 
results of Stage III. (Advanced) have just been 
issued. Those of Stage II. (Intermediate) vdll 
be published in July; and those of Stage I. 
(Elementary) in August. 

The total number of papers worked was 
34,260, the number last,year being 30,852, an 
increase of 3,408. These were divided among 
the various Stages as follows:—Stage I., 14,302 ; 
Stage II., 14,026; Stage HI., 5,932, The 
corresponding figures for 1910 were:—Stage I., 
12,720; Stage II., 12,847; Stage III., 5,285. 

A painful incident connected with the 
examinations was the prosecution of two 
teachers for fraudulently obtaining prizes at 
the Society’s examinations. The Council were 
released from the duty of carrying on the 
prosecution itself by the action of the Public 
Prosecutor, who considered the question of 
sufficient public importance to justify his under¬ 
taking the prosecution. The Council feel that 
the Society is much indebted to him for his 
action, as it was far more satisfactory that the 
duty should be undertaken by the proper public 
official rather than by the Society itself. A 
full report of the proceedings has aheady 
appeared in the Journal, The only coihment to 
be made upon them is that it is earnestly hoped 
that the example made will deter others from 
attempting similar frauds. 

It is obvious that the system of the Society’s 
examinations—a system, which has been adopted 
by all the other public examining bodies—lends 
itself quite easily to fraud, if the members of 
the Local Committees and the Superintendents 
of the examinations, upon whom the Society is 
bound to rely for the satisfactory discharge of 
their duties, betray their trust. One principal 
element of value in the Society’s system is the 
low cost of the examinations. Its examinations 
are appreciated by, and are serviceable to, a 
very large number of persons of % class quit© 
unable to pay high fees, and the fees, varying 
as they do from 2s, Qd, to Is., are kept down to 
the very lowest point consistent with the efficient 
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can*ying out of the system. The funds at the 
disposal of the Society are not sufiicient to 
permit any considerable expenditure, and with¬ 
out such expenditure it is impossible to intro¬ 
duce many improvements w^hich might be 
effected, if so strict an economy were not 
necessary. 

Failing paid assistance, the Society is forced 
to rely, as it has done for more than half a 
eeiitury, upon voluntaiy aid, and in almost 
every case it has been found that such aid is 
efficient and trustworthy. But the develop¬ 
ment and competition between the various 
proprietary' institutions which have sprung up 
of late years, and W’hich it may be added are 
doing very efficient service in the cause of 
education, has produced a source of temptation 
amongst those interested in such institutions, 
who are anxious to obtain all possible credit 
for their own schools, and may occasionally be 
led awray to attempt to obtain such credit by 
illegitimate means. The inducements to such 
a course of conduct are very small, the prizes 
are of a trifling amount, and practically neither 
they nor the certificates are of much value to 
those who gain them by improper means, except 
for the swelling of the list of successes of their 
schools. Sooner or later detection is inevitable, 
because such fraudulent proceedings cannot be 
carried out without its becoming the common 
knowledge of the students and others connected 
with the establishment that they are going on, 
and, as in the case which has caused so much 
annoyance and trouble to those connected with 
the Society’s examinations, attention is drawn 
to the matter by some unsuccessful candidate or 
teacher. The Council are now considering very 
carefully the possibility of devising further 
checks on dishonest candidates or teachers, 
but they are satisfied that such dishonesty is 
very rare, and on the whole they believe that 
they may still rely on the co-operation of 
those for whose benefit the whole system is 
carried on, for the preservation of its genuine 
character. 

Xlir.— FeACTICAL EXiiMmATIONS IN 
Music, 191Q. 

The Practical Examinations in Music were 
not eontfiuded last year until July 2nd, too late 
for the results to be included in the Report of 
the Council They lasted for nine days. 

The examinations weraconducted byEr, Ernest 
W md: Mr. Burnham Homer. 

B system of examination was the same as 
a: re<^irt years.* For instrumental music 
standards are given, and candidates are 


asked to select for themselves which of these 
standards they choose to be examined in. The 
standards range from easy to very difficult 
music. For each standard a list of music is given 
for study, and from this list candidates select 
the pieces they will sing or play. Candidates are 
expected to play or sing the pieces wrhioh they 
have prepared, to play or sing a piece, or portion 
of a piece, at sight, and to play certain scales. 

In all, 351 candidates entered, and of these 
339 were examined, a decrease of 53 as compared 
with last year. There were 268 passes and 71 
failures. 

The following w'cre the subjects taken up :— 
Piano, singing, violin, violoncello, clarinet, and 
viola; 264 entered for the piano, 204 of whom 
passed ; 64 entered for the violin, of whom 56 
passed; 1 entered and jeassed for the violon¬ 
cello ; 8 entered for singing, of whom 5 passed ; 
1 entered and passed for the clarinet, and 1 for 
the viola. Two medals were awarded. 

The Examiners reported that the quality of 
the work was about the same as in recent years. 
There were not a few candidates who gave 
evidence of talent and good training; others, 
however, had received only slight preparation. 
Many pianists, who played the mere notes quite 
accurately, lost ground through deficiencies of 
touch and of general technical polish, to the 
cultivation of which teachers might \vith 
advantage pay special attention. Oo.ndidn<te8 
were also warned against attempting jiuisio too 
difficult for their present attainments. 

XIV —Practical Examinations in 
Music, 1911. 

The Practical Examinations for the present 
year have not yet been held. They will com¬ 
mence on July 1st, and will be finished on 
July 10th, after which a summary of the results 
will be given in the Journal, The work of the 
examination is being carried out by the same 
examiners as in the last eight years; 289 
candidates have entered for the present 
examinations, a decrease on last year of 62. 

XV.— Viva Voce Examinations in Modern 
Languages. 

Up to the present date sixteen examinations 
have been held this year in London, Birming¬ 
ham, Guernsey, Liverpool, and Manchester. 
Arrangements have also been made for holding 
examinations at several other centres. 

At these examinations 369 candidates pre¬ 
sented themselves, of whom 290 passed (ninety 
with distinction) and seventy-nine failed. The 
languages taken up were French, German, and 
Spanish. 
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The results of previous years are as follows :— 


Year. 

Number 

E.vaminefl 

Passed. 

Failed. 

1902 . 

... 280 . 

. 202 . 

. 78 

1903 . 

.... 456 . 

. 324 . 

. 132 

1904 . 

... 540 . 

. 375 . 

. 165 

1905 . 

... 681 . 

. 502 . 

i 179 

1906 . 

... 644 . 

. 469 . 

. 175 

1907 . 

... 629 . 

. 476 . 

. 153 

1908 . 

... 615 . 

. 467 . 

. 148 

1909 . 

... 656 . 

. 506 . 

. 150 

1910 . 

... 642 . 

, 495 . 

. 147 


These examinations are held at any of the 
Society’s centres where the necessary arrange¬ 
ments can be made, at any date convenient to 
the local committee. The examination includes 
dictation, reading, and'conversation, and is so 
arranged as to test efficiency in a colloquial 
knowledge of the language, without laying too 
much stress on minute grammatical accuracy. 
Candidates who are reported upon as highly 
qualified by the examiners receive a certificate 
of having passed 'with distinction. 

The examiners are Mr. S. Barlet and Mr. B. 
M. Nevill Perkins for French, Professor H. G. 
Atkins and Professor A. Johannson for German, 
Professor R. Ramirez and Mr. W. F. Bletcher 
for Spanish, and Mr. Luigi Ricci for Italian. 

XYI.— The Society’s Medal. 

In 1849 permission was obtained from H.R.H. 
Prince Albert, who was then President of the 
Society, to use his head on the Society’s medal, 
and a die for the purpose was made by W. Wyon. 
This medal was employed up to 1861. After 
the election of King Edward VII., then H.R.H. 
the Prince of Wales, to the Presidentship in 
1863, his head was placed upon the obverse 
of the medal, the die being also made by 
W. Wyon. In 1900, the old die being worn, a 
new die was engraved at his Majesty’s desire 
by Mr. Emil Fuchs, In 1901, when King 
Edward succeeded to the throne, and became 
Pafcron of the Society, he acceded to the request 
of the Council that his head should still appear 
on the Society’s medal, and this was done, the 
necessary alteration being made in the inscrip¬ 
tion. 

On the accession of King George V„ when 
he resigned the Presidency and became Patron, 
he was asked by the Council if he would allow 
his head to be engraved on the medal. His 
Majesty graciously consented, and expressed 
Hs wish that the work should be executed by 
Mr. Bertram Maokennal, A.R.A. Mr. Maokennal 
has prepared an excellent model of his Majesty’s 
profile, and a die is now being made from this 
by Mr, Allan Wyon, 


XVII. —^William Shipley’s Tomb. 

In the course of some investigations which 
were being made by the Secretary into the 
history of William Shipley, to whose exertions 
was due the foundation of the Society, it was 
brought to his notice that Shipley’s tomb at 
Maidstone, in the churchyard of All Saints, was 
in an extremely bad state, and at the suggestion 
of Mr. J. H. Allchin (Chief Curator of Maidstone 
Museum and Public Library),and of Mr. Herbert 
Monckton (Town Clerk of Maidstone), he asked 
the Council to authorise its repair. This has 
now been done at the Society’s ex| 3 ense. 

An -account of Shipley was included in the 
article on the foundation of the Society, which 
appeared in the Joimial of the 9th inst. 

XVIII. —CONVEESAZIOXE. 

The annual conversazione of the Society was 
held, by the kind permission of the Trustees of 
the British Museum, in the galleries of the 
Natural History Museum, South Kensington^ 
on Tuesday evening. May 30th. An account 
of the conversazione appeared in the Journal 
of the 2nd inst. 

XIX.— New Ooitncil. 

In accordance with the By-laws, the foilo\ving 
Vice-Presidents retire by seniority ;—Sir William 
Abney, Sir Steuaxt Colvin Bayley, Colonel 
H. 0. L. Holden, and Sir Aston Webb. H.R.H. 
the President has nominated Sir Steuart Colvin 
Bayley for election as a Vice-President, and. 
also the Duke of Aberconi and the Lord 
Chief Justice, who were nominated by King 
Edward and King George \vhen they were 
Presidents of the Society. To fill the four 
vacancies, the Council now propose Sir William 
Lee-Warner, who is already a member of the 
Council, the Hon. Sir Charles Fremantle, Sir 
John Wolfe-Barry, and Sir Westby B. Perceval, 
all of whom have seen long service on, the 
Council and retired last year. 

There are four Tacancies among the ordinary 
Members of Council caused by the retirement 
of Mr. T. J. Bennett, Mr. W. G. Knight Clowes, 
Sir William Lee-Warner, and Colonel Sir Colin 
Scott-Moncrieff. To fill these vacancies the 
Council suggest the names of Mr. William H. 
Maw, a Past-Prdsident of the Institution of 
Mechanical Engineers and also a Past-President 
of the British Astronomical Association; Mr* 
George Ranken Askwith, C.B., K.C., Comp¬ 
troller-General of the Commercial, Labour and 
Statistical Departments of the Board of Trade ; 
Mr, James Swinburne, F.R.S., Past-President 
of the Institution of Electrical Engineers, who 
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delivered a course of Cantor Lectures before the 
Societj^ on ‘'Applied Electric Chemistry” in 
1896, and also read a paper on “ The Kernst 
Electric Light ” in 1899 ; and Dr. Henry A. 
Mers, E.R.S., Principal of the University of 
London, who, as far back as 1896, gave the 
Society" an excellent course of Cantor lectures 
on “ Precious Stones.” 

Kone of these gentlemen have served before 
on the Gomicil in any capacity. 

XX,—Obit cr ARY. 

The list of members whose death during the 
past year the Society has to deplore is much 
shorter than usual. Several of the deceased 
members had served in past years on the Council. 
Earl Spencer, who was elected a member in 
1879, became a Vice-President in that year. 
He was Chairman of the Joint Committee of 
members of the Royal Commission for the Paris 
Exhibition of 1878 and the Society of Arts, 
which organised a series of reports by artisans 
on the Exhibition. Sir Charles Dilke was a 
very old member of the Society, for he w'^as 
elected in 1857 when he was a boy of thirteen. 
At that time his father and his grandfather were 
both members, and two years later his younger 
brother also became a life member. He was 
on the Coimcil in 1869 and 1870. He read two 
papers before the Society, and on several 
occasions presided at its meetings. Another 
past member of the Council was Mr, H. Graham 
Harris, who became a member of the Society 
in 1883, and was elected on the Council in 1896. 
He served on the Council, with one interval, till 
1908, and in 1889 he gave a course of Cantor 
lectures on “ Heat Engines other than Steam.” 
The Society is indebted to IMr. Harris’s 
liberality for the excellent portrait, painted by 
Mr. Seymour Lucas in 1901:, of Sir Erederick 
Bramwell, Bart., who was his partner. 

Others of the members who died during the 
past year had read papers before the Society, 
or served on its committees. Sir Charles ElKott 
read two papers before the Indian Section, one 
on the Prevention of Famine, and one on the 
1901 Census, He was a member of the Indian 
Section Committee, and a frequent attendant 
at the meetings of the Section. Sir Caspar 
Purdon Clarke read papers on “The Domestic 
Architecture of India,” “ Street Architectime in 
India,” “ Modern Indian Art,” and “ English 
Brocades and Figured Silks.” Mr. James G. H. 
Glass read a paper in 1896 on the Land Slip 
at Gohna. ]\tr. Thomas Casson read one on 

B n Design in 1903, and Mr. George H. M. 
^ one on the Opium Question in 1892. 


Sir Clifton Robinson in 1902 read a paper on 
Electric Traction. Mr. Alexander Rogers was 
an old member of the Society, which ho joined 
in 1878, and from 1892 he served on the Com¬ 
mittee of the Indian Section. He seldom 
missed a meeting of the Section, taking part in 
the discussion on many occasions. Sir Francis 
Galton joined the Society in 1876, and in 1890 
he read before it a paper on “ Physical Tests in 
Competitive Examinations.” 

Mr. Dorabjee Caina, the head of the Parsi 
community in London, joined the Society in 
1871, but he never took any active part 
in its proceedings. Sir William Agnew was a 
member since 1898, and Mr. Alfred Huth 
since 1883. Mr. Edward Pillow did much 
excellent work in the cause of technical education 
in the northern and eastern counties of Eng¬ 
land, and took part in the discussions at the 
International Congress on Technical Education 
in 1897. 

The Society suffered the loss during the year 
of one of its Honorary Corresponding members 
—^Mons. Georges Berger — who was elected 
when he was General Commissioner for the 
Paris Exhibition of 1889. 

Kotices of the above-named, and other members 
of the Society who died during the past year, 
will be found in the columns of the Jour mil, 

XXL—-F 1 NANOE. 

The annual statement of receipts and ex¬ 
penditure was published—in accordance with 
the usual practice—^in the Journal last week. 
It shows the revenue and expenditure for the 
financial year ending May 31st last, the Assets 
and Liabilities of the Society, its Investments 
and the Trusts standing in its name. 

The Chaibmau {Sir John Cameron Lamb), in 
moving the adoption of the Report, said as it was the 
last occasion on which he should have the honour 
of appearing before them as Chairman of Council, 
he should like to take the opportunity of very 
cordially thanking his colleagues for all their 
kindness and consideration. It would have been 
quite impossible for him to have done the work 
without their support and the kindly assist¬ 
ance which they had extended to him on all 
occasions. The members would see from the 
Report that during the past session they had had 
a most excellent series of lectures and papers, and 
on several occasions additional interest was given 
to the paper by the presence of very distinguished 
men in the chair, whose remarks had been most 
valuable, and had added greatly to the interest 
of the meeting. The papers had ranged over a 
very wide field. Hone of them had been un¬ 
interesting, and some were of very high merit 
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indeed. He said Sir Henry Trueman Wood, tFe 
Secretary, liad added to their obligations to him 
by his researches into the early history of the 
Society. The results of those researches were 
extremely interesting, and were calculated to 
increase their pride in so old and honourable a 
Society. They would have noticed that the 
membership roll included such men as Earl Howe, 
Admiral Anson, Admiral Eodney, Lord Clive, 
Eeynolds, Hogarth, Groldsmith, Johnson, Boswell, 
Gibbon, and William Pitt (Earl of Chatham). He 
referred to the fact that it had been a record 
year for honours conferred by his Majesty 
upon Members of the Council of the Society, 
and cordially congratulated the recipients. He 
also thought it was a pleasant coincidence that 
the Society’s Albert medallist for the present year 
—the Hon. Sir Charles Algernon Parsons—should 
receive a public honour (the K.O.B.) within two or 
three days of the announcement of the award, and 
thought, perhaps, it might be taken as a confirma¬ 
tion, if any were needed, of their choice of so 
eminent a man for the highest honour that the 
Society could bestow. The revenue of the Society 
did not go up by leaps and bounds. Still, their 
financial position was better than it was last 
year, which he considered was satisfactory. He 
regretted that it had not been possible to take 
any practical steps towards providing better 
accommodation for the work which the Society 
carried on there, but he hoped that an early suc¬ 
cessor in the office of Chairman would have a 
chance of bringing forward proposals with that 
object. Ho could not conclude his words of fare¬ 
well without calling attention to the invaluable 
services which the Lord Chief Justice (Lord 
Alverstone) had so willingly rendered the Society, 
and asked the members to bear those services 
gratefully in mind in adopting the Eeport. 

Sir William Henry White, K.O.B., LL.D., 
Sc.D,, F.E.S., seconded the adoption of the Beport, 
which was then agreed to. 

The Chairman proposed a cordial vote of thanks 
to Sir Henry Trueman Wood (the Secretary), Mr. 
G. K. Monzies (the Assistant Secretary), Mr. S. 
I)ighy (the Secretary of the Indian and Colonial 
Sections), Mr, George Davenport (Chief Clerk), and 
Mr. J, Buchanan (Accountant), and to the other 
officers of the Society for their services, and 
was pleased to think that their able Secre¬ 
tary was supported by such a devoted staff of 
officers. 

Sir Owen Boberts, M.A., D.O.L., LL.D., said it 
gave him great pleasure to second the resolution, 
which was carried unanimously. 

The Segbetary, in returning thanks for this 
expression of. confidence in himself and in the 
other officers of the Society, acknowledged his 
indebtedness to Mr. Henry B. Wheatley, the late 
Assistant Secretary, in the work on which he (Sir 


Henry Wood) was then engaged in connection with 
the early history of the Society. Mr. Wheatley 
had accumulated a great store of knowledge from 
the old records of the Society from the time of its 
foundation. He said he had always felt that such 
a history should be undertaken by one who was 
familiar with the work of the Society, although he 
was finding out that their predecessors often did not 
record the very facts which were most wanted at 
the present time. 

The ballot having remained open for half-an- 
hour, and the scrutineers having reported, the 
Chairman declared that the following had been 
elected to fill the several of&ces. The names in 
italics are those of members who have not, during 
the past year, filled the office to which they have 
been elected. 

President. 

H.B.H. The Duke of Connaught and Strathearn, 

K.G. 

V ice-Presidents . 

’’‘Duke of Abercorn, K.G., C.B. 

’•‘The Lord Chief Justice of England, G.G.M.G., 

F. B.S. 

’“Sir Steuart Colvin Bajdey, G.G.S.I., C.I.E. 

Sir George Birdwood, K.O.I.E., C.S.I., M.D., 

LL.D, 

Lord Blyth. 

Earl of Cromer, Q.C.B.*, O.M., G.C.M.G., K.O.S.L, 

G. I.E. 

Sir Henry Kardinge Ounynghame, K.O.B. 

Hon. Sir Charles TK Fremantle^ K.O.B. 

Lord Ourzon of Kedleston, G.O.S.I., G.O.I.E. 

Sir John Cameron Lamb, C.B., O.M.G. 

Sir William Lce~War}m\ G.O.S.I. 

Hon. Bichard Glere Parsons, M.A, 

Sir Wcsthy B. Perceval^ K.C.M.G. 

Sir William Henry Preece, K.O.B., F.B.S. 

Sir Boverton Bedwood, Bt., D.Sc., F.B.S.E. 

Sir Owen Roberts, M.A., D.G.L., LL.D. , 

The Earl of Rosebery, K.G., K.T., D.O.L,, F.B.S. 

Lord Sanderson, G.C.B. 

Alexander Siemens. 

Hon. Sir Richard Solomon, G.G.M.G., K.C.B., 

K.0.Y,O., K.a. 

Sir William Hood Treacher, K.C.M.G. 

Sir William H. White, K.O.B., LL.D., Sc.D., 

F.B.S. 

Sir John Wolfe-Barrij^ K.O.B., LL.D.^ K 
Ordinary Members of Council. 

George Banken Ashwith, C.B., K.C. 

Henry Taylor Bovey, M.A., LL.D., F.B.S, 

Dugaid Clerk, F.B.S. 

Alan Summerly Cole, O.B. 

William Henry Davison, M.A. 

Robert Kaye Gray. 

Colonel Sir Thomas H. Holdioh, B.E., KC.M.G. 

K,O.I.B., C.B., D.Sc. 

William Henry Mato, M.InstC.E. 

* Nominated by KE-H, the President. , 
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Principal Senrij A. Miers^ D.Sc.^ F.B.S, 

James Siuinburm, F.R.S. 

Bit Philip Watts, LL.D., D.Sc,, F.E S. 

Colonel Sir John Smith Young, C.V.O. 

Tebasueers. 

Carmichael Thomas. 

Professor John Millar Thomson, LL.D., F.R.S. 
Sbceetaby. 

Sir Henry Trueman Wood, M.A. 

On the motion of the Chairmast a vote of thanks 
to the scrutineers was carried unanimously. 

Sir Steuart Golviit Baylev, G.G.S.I., C.I.E., 
proposed a hearty vote of thanks to Sir John 
Cameron Lamb, not only for presiding on the 
present occasion, but also for the care he had 
bestowed on the work of the Council, and for the 
ability with which he had guided the aSairs of 
the Society during the past year. He was sure 
that they all regretted his relinquishment of the 
office of Chairman of Council. 

The motion was put to the meeting, and carried 
unanimously. 

The Chairman acknowledged the vote of thanks. 
The meeting then adjourned. 


THE ARTIFICIAL SEASONING 
OF TIMBER. 

The amount of timber seasoned by artificial 
means increases every year, and this is not to 
be wondered at when it is remembered that wood 
so treated may be prepared in as many weeks as 
the natural process takes years. Nor are the re¬ 
sults of the artificial process, if carefully managed, 
inferior in any way to those of the natural opera¬ 
tion. Indeed, it is claimed that timber artificially 
d.ried absorbs less moisture from the atmosphere 
than that which is dried naturally. 

A great amount of technical skill is required in 
the. management of the drying-kilns. Dry, warm 
air would crack and twist the green timber. In 
the early stages of drying, the air must be saturated 
^Ith moisture,.and only dry in the final stages. 
The arrangement of the most modern kilns is 
described in the Engineering Supplement of the 
Times :— 

*‘A long closed-in building, capable of holding 
several thousands of cubic feet of timber, say from 
20,000 ft. to 60,000 ft., has a floor laid with rails 
, sloping gently from the end at which the timber is 
loaded in on trucks to the end opposite, where it is 
discharged. At one side of the building next the 
discharging end a fan draws in air over the sur¬ 
faces of a steam heater, and sends it warmed into 
that end of the building, whence it traverses along 
to the loading efid, passing in its course between 
boards or jda^pks, which are separated about an 
^^^.^part by strips of wood laid across at 

of abol^'^lwo feet. The moisture in the 


timber is taken up by the warm air first at the dis¬ 
charge end of the kiln, and is deposited again on the 
timber at the loading end. Thus the saturation of 
the air increases in its passage from one end to 
the other, and its volume, intensity of pressure, 
and temperature diminish also. Entering the kiln 
as a dry, warm current, it leaves it as a moist, 
cooled current. The effect on the timber is to 
remove moisture from the piles at the discharge 
end and to deposit moisture on those at the enter¬ 
ing end; it is taken, therefore, from the timber 
which is driest and yielded up to the timber that 
is greenest. In less-pronounced degrees the same 
process is going on all through the length of the kiln. 

“ The reason for this practice is as follows :— 
Green timber, being heavily charged with water 
and sap, would, if subjected to a warm, dry atmo¬ 
sphere, dry ofi rapidly on the outside, leaving the 
interior wet—a condition which is termed case- 
hardening. The inside would dry in course of 
time, but it would shrink and crack in doing so, 
producing the familiar ‘ shakes.’ But if it is satu¬ 
rated with warm air which is heavily laden with 
moisture, the latter opens the pores right to the 
centre and prevents them from shrinking, and this 
is the preliminary stage which is accomplished at 
the loading end, before any drying-oif at all is 
done. So important is this that in the case of 
green, hard woods, when they are put into the kiln 
without any preliminary air-drying, it is usual to 
subject them to a previous steaming in a separate 
compartment adjacent to the drying-kiln to ensure 
thorough saturation. In natural seasoning there 
is a parallel to this, when balks of timber are 
floated in running streams for several months with 
the object of leaching out the sap by the action of 
water, which water can be easily removed subse¬ 
quently with less risk of cracking the timber* A 
similar result is sought when small blocks of hard 
wood are boiled in water to remove sap and hasten 
drying. 

“ In the kiln the trucks of timber are moved 
forwards at intervals as often as a fresh truck is 
loaded in, moving towards the discharging end. 
They are thus brought gradually under the 
influence of drier air less charged with moisture. 
The result is that the timber dries from within 
outwards, with the minimum of * shakes ’ possible, 
until, as it arrives at the discharging end, it is 
subjected only to currents of dry, warm air.” 

THE PRODUCTION OF HONEY 
IN CUBA. 

The production of honey in western Cuba, as in 
all other sections. of the country, has been an 
established industry for many years, and is now 
carried on with more or less vigour, and under con¬ 
ditions which, to some extent, resemble modern 
methods. The bee, which thrives in Cuba by 
reason of climate and the abundance of the 
practically perennial flora, has been, developed into 
a comparatively good stock, the native bees having 
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been supplanted somewhat by the southern 
European and American-bred varieties. According 
to the United States Consul in Habana, this 
improvement of bee-stock has not been entirely 
the result of effort in recent years, as the Cubans 
for generations have imported bees. However, 
before the advent of the American, bee-keeping in 
Cuba was in a decidedly primitive state, the hives 
being makeshift affairs, and very often royal palm- 
trunks. As the great majority of the honey was 
sold in strained bulk, and the wax melted down, 
these crude hives served the purpose in most cases. 
When the American and other foreign settlers 
began to come to- Cuba, and some of these per¬ 
ceived the opportunity in bee-keeping, modern 
appliances began to appear, and now the use of the 
modern hive is well established with both natives 
and foreigners. There has also ensued better 
management of apiaries, and as a result there 
has been an expansion of colonies and a greater 
production of good honey. Therefore the apiary 
in Cuba which in the present day has any 
pretensions towards size and good conditions, may 
have one hundred to five hundred colonies all 
housed in good hives, and producing in a season as 
much as two hundred pounds per colony. The 
processes of collecting honey in Cuba differ in no 
essential particular from those in the United States. 
The hives, as has been stated, are now usually of 
the American variety, and so also are the various 
implements employed. The honey is generally 
brought to the market in strained form, this 
process being effected at the apiary, The con¬ 
tainers are barrels, and the wax is received in 
moulded form. For strained honey, the average 
price in the Habana market is from one shilling 
and eightpence to two shillings a gallon, and the 
wax from one shilling and threepence to one 
shilling and eightpence per pound. These prices 
are a distinct advance on those of two years ago, 
and therefore have somewhat stimulated the 
industry. The exportation of honey and beeswax 
from Cuba now constitutes an important financial 
item. According to the official statistics for the 
year 1909, there was exported of honey a total of 
9,726,663 pounds, of which the United States is 
said to have taken 4,140,077 pounds, and Germany 
2,773,868 pounds. According to the same statistics, 
the exports of beeswax amounted to 1,623,353 
pounds, of which the United States is said to have 
taken 697,577 pounds, and Germany 787,788 pounds. 
Of the total exportation of honey and beeswax the 
port of Habana has about 75 per cent., this being 
due largely to the fact that Habana merchants 
buy the bulk of the production for exportation. 


HOME INDUSTRIES. 

The Coal Trade ,—The strike in one portion of 
the Welsh coal-field continues, notwithstanding 
that the Miners’ Federation of Great Britain has 
refused to organise or authorise a national strike 
of miners. The ihatter in dispute—namely, the 


rate of wages payable for working in abnormal 
places—hardly seems to w'arrant the loss and misery 
occasioned by this prolonged industrial confiiot. 
The present position of the coal trade does not 
suggest that this is a very opportune time for 
quarrels between masters and men. Goal shipments 
from Scotland and the north of England have 
gained by the Welsh disturbance, but even with 
this assistance the coal exports from Scotland up 
to the middle of June show a decrease of over 
45,000 tons as compared with the corresponding 
period of last year. Collieries are so short of orders 
that Lanarkshire coalowners are considering a 
scheme for the curtailment of output. Prices 
are said to be unremunerative, and there is little 
likelihood of their improving, for year by year 
German competition becomes more formidable. 
Germany continues to take a considerable quantity 
of English eoal, but the demand is diminishing, 
and in the markets British superiority is no longer 
uncontested. Nowadays it is price, not brand, 
which usually settles the contract. Consumers 
who used to use Welsh or Newcastle coal, what¬ 
ever the price, are no longer insistent upon it, 
owing to the improvement in the methods of 
consumption. And the consumption of mineral 
oil as fuel continues to grow. These are factors 
which warrant some anxiety as to the future of the 
British coal export trade, but apparently they do 
not weigh with the Welsh miners on strike. 

Synthetic Bubber ,—It must be a long time 
before synthetic rubber seriously affects the price 
of rubber, but it has to be reckoned with. Dr, 
Gerlach has been giving his views on it before the 
Bubber Commission recently appointed by the 
German Colonial Agricultural Committee, and 
they are worth noting. In the beginning Dr. 
Gerlach was sceptical as to its value, and was very 
much surprised when bulk samples satisfied him 
that synthetic rubber possesses the essential 
properties of high-grade material. To what extent 
the new product will compete '^th natural 
rubber remains to be seen. The raw material 
of synthetic robber is itself a manufactured 
article, the production of which, on a large 
scale, can only be undertaken by a few chemical 
firms, but there can be little doubt that artificial 
rubber will eventually appear on the market as 
a commercial product. Dr. Gerlach thinks that 
makers will take care that the output is not on a 
scale sufficient to depress the price of rubber. 
However that may be, producing costs will have to 
be largely reduced before serious competition with 
natural rubber is possible. 

Scotch Attempts are being made by 

some of the larger holders of Highland malt 
whisky to form a combination, with the object of 
holding for higher prices. The necessity for some 
such combination has arisen from the apparent 
intention of the big blending firms to buy up the 
stocks. The holders of very old Highland malt 
whiskies are now few in number, although with 
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strong financial resources. Having lost heavily 
over their investments, they naturally want to 
secure more reasonable prices for the balance of 
their stocks. The suggestion is that each member 
of the proposed combination should turn his stocks 
into it at a certain fixed price and contribute 
capital ill proportion, making up the total to 
£500,000. The stocks so pooled would be held for 
a price representing an advance of at least Is. Gd. 
per gallon on the present range of values. Whether 
the scheme will come to anything remains to be 
seen. The proportion of the stocks controlled by 
the combination, and the extent of the dependence 
of the big blenders upon the old Highland malt 
whiskies, must be amongst the determining factors. 

Hydrogen Peroxide .—The Manchester Guardian 
has an interesting reference to this bleaching agent, 
which is manufactured by the action of sulphuric 
acid on barium superoxide. Barium peroxide 
always contains traces of iron, manganese, alu¬ 
minium, and other metallic impurities, derived 
from the heavy spar from which it is made, and in 
the process of manufacture these impurities natu¬ 
rally pass over into the hydrogen superoxide. 
They bring about the rapid decomposition of the 
peroxide during the concentrating operations, so 
that their previous removal is necessary; and it is 
by no means a simple matter. Attempts to work 
out some other process have proved fruitless until 
quite recently, though it has long been known that 
small quantities of the compound are formed when 
a mixture of hydrogen and oxygen are exploded by 
means of an electric spark, the principal product of 
the reaction being, of course, water. This was not 
considered a very promising field for investigation, 
but it is now reported that a German chemical 
fi.rm have overcome the technical difSculties and 
are producing hydrogen peroxide by a modification 
of this method. The plant consists of a gas-holder, 
a number of glass silent discharge tubes through 
which the gases pass and where they are subjected 
to the action of the current, a pressure and vacuum 
arrangement whereby circulation is effected. The 
gas mixture comes from the holder, goes through 
the tubes, then passes on through water, which 
absorbs the peroxide formed,, the remaining gases 
going forward to another holder where the pro¬ 
portions are readjusted. The mixture is brought 
to the requisite standard and then again treated, 
so that the process is a continuous one. Alter¬ 
nating current at 8,000 to 10,000 volts is emi>loyed. 
The peroxide is marketed as a 3 per cent, solution 
—the usual strength. Hydrogen peroxide is used 
in fairly large quantities for bleaching ivory, bone, 
and feathers, as well as in the bleaching of textile 
fabrics and. for various other purposes. Its value 
is due to its action as a powerful but harmless 
oxidising agent. 

The Tele^phone Transfer .—Last week the Post¬ 
master-General moved a resolution, upon which 
the Telephone Transfer Bill will he founded, to 
the Government to pay for and take over 


the telephone system at the end of this year. As 
the Government and the Company cannot agree 
upon the value of the system, the matter is to be 
submitted for decision to the Railway and Canal 
Commission. It will be remembered that in 1905 
the Government agreed to purchase all plant, land, 
and buildings of the National Telephone Company 
in use at the date of the agreement, or constructed 
after that date in accordance with the specifications 
and rules contained in the agreement, subject to 
the right of the Postmaster-General to object to 
take over any plant not suited to his requirements. 
In the event of disagreement as to price, it was to 
be fixed by the Railway and Canal Commissioners, 
as arbitrators, on the basis of the “ then value,” 
exclusive of any allowance for the past or future 
profits, or any compensation for compulsory sale or 
other considerations. It will be noticed that the 
agreement follows closely upon the lines laid down 
by the Tramways Act of 1870, and it can hardly be 
said to err on the side of liberality. The late 
Mr. W. E. L. Gaine, the general manager of the 
Company, stated before a select committee that in 
the view of the directors the bargain was a hard 
one, because it gave no consideration in respect of 
the goodwill of the business, with its gross income 
of over £2,000,000 per annum, and its net revenue 
of over £750,000, which the Company had built up. 
The Company had had to pay for all the experi¬ 
ments and mistakes which are inherent in the 
launching and developing of any new industry. 
On the other hand, the Association of Municipal 
Corporations and the London County Council con¬ 
sidered the terms of purchase to be too favourable 
to the Company. 

The Cotton Supply .—The acreage reports show 
that the area under cotton this season is the largest 
in the history of the United States, although not 
as large as was expected by many. The increase is 
mostly in the extreme south-west. In Oklahama, 
on account of two bad corn years, the farmers have 
turned a considerable acreage into cotton. In 
Louisiana and Mississippi, acreage that had been 
abandoned on account of its being infested with the 
weevil has been planted this year, the farmers 
believing that the rest the soil has had will have 
had an effect. The size of the crop is more 
dependent upon the weather and the weevil than 
upon the acreage planted, and the reports of the con¬ 
dition of the crop are very favourable ; hut Texas 
and Oklahama are said to be suffering from heat 
and want of rain. The acreage reported, 35,004,000 
acres, compares well with the revised figures of last 
year, 33,418,000 acres, which was the largest 
acreage ever reported up to that date. The trade 
consider that there is an indication of a possible 
14,000,000 bale crop. As for the weevil, it usually 
does its damage from the middle of July to the 
end of the season. 

Cotton Goods .—It is assumed in some quarters 
that the relatively, lessened consumption of raw 
cotton means that we are losing our supremacy in 
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the cotton trade, hut many causes have combined to 
bring about the lessened production of coarse yarns, 
with a proportionately smaller consumption of the 
raw material. Better wages and a higher standard of 
living amongst workers have produced modifications 
in the goods required by the home trade, and these 
goods are now manufactured with a lessened 
quantity of raw cotton for a given yardage. Great 
changes have taken place in the character of the 
goods sent out. Heavy “grey domestics” and heavy 
bleached “ Oroydons ” have almost ceased to be 
used, being replaced by lighter and smarter goods, 
requiring less raw cotton to produce. It is the same 
with the “fustian ” trade. Cotton cords,union cords, 
and moleskins have been replaced by the woollen 
cloth of Yorkshire, which is at once warmer and 
smarter. Then again, heavy cotton sailcloth for the 
use of vessels, for which there was a large demand a 
generation ago—a material made from heavy coarse 
yarns—used up much raw cotton, but the demand 
for sailcloth has now almost disappeared. Similarly, 
the growing use of lamps, gas, and electric light 
has almost destroyed the need for candlewicks. 
And there are other heavy cotton goods that have' 
almost ceased to be made. 

The Bistircmce Bilk—It has often been pointed 
out in these Notes that legislation intended to 
benefit, among others, the very poor and dependent, 
has sometimes injured them, and it may be feared 
that the Insurance Bill, if passed in its present form> 
will not be an exception to this melancholy 
tendency. Take Clause 51. It is not to be. 
supposed 'that it will pass in its present form, but 
unless amended out of recognition it will ma^e it 
more difficult for the old and weak to obtain house- 
room. Given certain conditions, the clause would 
make it impossible to enforce the payment of rent 
for twelve months in the case of illness. How 
would that work? It would make it almost im¬ 
possible for the aiged, or those who appear to be in 
ill-health, to become tenants. For where is the 
landlord who is willing to run the risk of having 
to keep a tenant for a year before he can-eject him 
for non-payment of rent ? 


NOTES ON BOOKS. 


Bied-flight as the Basis op Aviation. By 
Otto Lilienthal. Translated from the Second 
Edition by A. W. Isenthal, A.M.I.B.E., F.R.P.S. 
London: Longmans, Green & Go. 9s, net. 

This volume has been compiled from the results 
of numerous experiments conducted by the brothers 
Otto and Gustav Lilienthal, and a biographical 
introduction has been added by the latter, which 
gives a brief but very interesting account of the 
man who~if we exclude the very doubtful claims 
of Icarus—-may be regarded as the first martyr to 
the science of aviation. From early years the 
attention of the brothers was devoted to studying 


the flight of birds, especially of the storks which were 
very numerous in their German home ; and as soon, 
as they could scrape together a few thalers they 
invested them in palisander sticks and willow 
canes, with which they constructed gliders. So 
successful were these that from a sandhill fifty 
metres high Otto finally contrived to make glides 
up to 350 metres in length. 

During the whole course of his life Otto Lilien¬ 
thal devoted every spare moment to his favourite 
study, and the more he experimented the more he 
became convinced that “ the only possibility of 
attaining efficient human flight lies in the exact 
imitation of bird-flight with regard to the aerody¬ 
namic conditions, because this is probably the sole 
method which permits of free, rapid flight with a 
minimum of effort.” The airmen of to-day have 
departed far enough from the ideals of Lilienthal, 
but there are not wanting a few who seem to think 
that the flying machine of the future may yet 
revert to something more resembling those ideals 
than our present aeroplanes. Be that as it may, 
no student of aviation can fail to be interested in 
this volume, and in the experiments of one who 
was certainly an original thinker and a fearless 
pioneer. 

Oh Weitihg Theses fob' M.B. and M.D. De- 

GEEES. By H. B. Bolleston, M.D., F.R.O.P. 

London: John Bale, Sons & Danielsson, Ltd. 

l5. net. 

In this little pamphlet, which was first printed in 
the St George's Hospita^ Gazette, Dr. Eolleston 
gives hints, which one might have hoped would 
he superfluous for any educated man, on “ how to 
find a subject for a thesis,” ** what a thesis should 
■ be,” “ how to work up the subject,” and how to 
arrange and compose the thesis. At first sight 
this strikes one" as extremely elementary, and it: is 
only when one recalls the continual complaints of 
examiners in scientific and medical subjects, as to 
the deplorable style in which their candidates write 
their answers, that one can understand the need 
for reprinting the article. With some brilliant 
exceptions, however, it must be admitted that the 
average literary style of the English man of 
science leaves an immense amount to be desired, 
and if Dr. Bolleston’s'words do anything to mend 
matters in this respect, they will not have been 
written in vain, 

English House Design. By Ernest WilLmott, 

F.BJ.B.A. London : B. T, Batsford. 10s, 6d, 

net. 

Although a considerable number of books on 
English domestic architecture have been published 
in recent years, these are for the most part large, 
technical and costly, so that there is ample room 
for a volume like Mr. Willmott^s, which contains, 
in a handy, compendious and inexpensive form, a 
brief analysis of some of the best specimens of 
English houses from the sixteenth to the twentieth 
century. The book is divided into five chapters. 
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a?he first deals with the house and its setting, 
and contains some useful suggestions as to the 
treatment of the site and its influence upon the 
design of the house. Chapter II. treats of the 
chief principles of house design, e.g., proportion, 


considerable and exceedingly encouraging selection 
from contemporary designs. 

The author will probably be the last to resent 
the statement that the chief charm and value of 
the book lie in the illustrations. There are 150 of 



scale, colour, testure, etc. Chapter HI, — the 
longest and most interesting section—is concerned 
with the old EngUsh house* and its gradual develop- 
xaent. Chapter IV.' discusses in general what Mr. 
, .Willmott calls ‘‘the B^val,’^ and in particular 
: ot Phil^ Wtoi Bodley and Carner, and 
; wlalle Chapter *y, contains a 


these; they have been selected with great taste and 
care, and they include specimens of every type of 
house, from the large country seat to the cottage, 
from the sixteenth century to the present time. 
The courtesy of the publisher has made it possible 
to reproduce two of these. The first represents 
that charming old manor, St. Iphn^s^ Warwick, 
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which, one is pleased to notice,- has been rescued 
from the decay which threatened it a few years 
ago, and restored to its old-time beauty. The 
name of" the architect is unknown, but the 
house dates probably from the early half of the 
seventeenth century; with “ the regularly ordered 
projections of the bays, alternating and contrast¬ 
ing with the flat walling between,” and the beau¬ 



tions of this house—one being a ground plan, 
exterior views, and two interior—and no one will 
think that too much space has been given to this 
charming building. A good deal of attention is 
also deservedly devoted to the work of Mr. R. 
Norman Shaw and Mr. E. S. Lorimer. In connec¬ 
tion with the latter it is interesting to notice from 
the illustration of his manor house at Barton 



tiful soft grey colouring of th-e.'ktone, it forms one 
of the finest specimens of the manor house in this 
country, and offers the most pleasurable surprise 
to one who comes upon it quite, unexpectedly in 
the somewhat prosaic outskirts of Warwick.' 

The second illustration represents the house, 

Orchards,” near Godaiming. It is the work of 
Mr. E. L. Lutyens, one of the moat original and 
successful of our present-day domestic architects. 
Mr, Wiilmott includes no less than five illustra¬ 


Hartshorn that he appears to be as much at home 
in work characteristically English as in the Scottish 
style, with which his name is more generally asso¬ 
ciated. 

Mr. Wiilmott and his publisher have produced a 
volume which must be eagerly welcomed by all 
interested in English domestic architecture, and 
which should certainly be consulted by those who 
meditate building a country residence, whether a 
msmsion or a cottage. 
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GENERAL NOTES* 


The Proportion of the Sexes in England 
AND Wales. —According to the 1911 Census, the 
excess of females over males in England and Wales 
was 1,178,317, the numbers being 18,626,793 and 
17,448,476 respectively. In 1801 the proportion of 
females to males in this area was 1,057 to 1,000; 
it then declined until 1851, when it stood at 1,042 
to 1,000, but for the next fifty years there has been 
a slight but continuous increase in the proportion. 
In 1911 it was the same as in 1901, 1,068 to 

1,000, but when due allowance is made for the 
nnmber of males absent in South Africa during 
the war,; there can be no doubt that the true 
proportion of females to males was somewhat 
lower ten years ago than it is to-day. There is 
considerable difference in the sex distribution of 
the poimlation in different parts of the country. 
In ]\Ionmouthshire the proportion of females to 
1,000 males is only 912; in Sussex it is 1,218. 

The Railways op the United Kingdom. —A 
return issued by the Board of Trade, giving 
statistics relative to the railways of the United 
Kingdom in 1910, shows, amongst other data given, 
the followingLength of line open for traffic, 
23,387’ miles; authorised capital, £1,399,276,000; 
paid-up capital, £1,318,469,000; passengers oayried 
(exclusive of season-ticket holders), 1,305,633,000; 
minerals conveyed, 404,825,000 tons; general 
merchandise, 190,263,000 tons; trains travelled 
423,156,000 miles; total gross receipts, £128,889,000; 
net receipts, £47,297,000; and working expenditure, 
£76,592,000. 

Motor-culture in Prance. —Under the auspices 
of the Association Pran^aise da Moto-culture, an 
important show of agricultural machinery will be 
held at Melun (Departement Seine-et-Marne) from 
the 2nd to 9th July next. This show, which promises 
to be one of the most important of the kind yet held 
in Europe, will comprise ploughing machinery 
driven by motors or electricity, haymaking 
machines, reaping, harvesting and threshing 
machines, as well as wagons for agricultural pur- 
oses worked by motors, Th^re will be a special 
section for freezing machinery, and machinery for 
the production of acetylene-gas for farm purposes. 
Conferences will be held during the week on motor- 
culture and on other branches of up-to-date rural 
economy. 

The United States Silk Industry. —Accord¬ 
ing to the American Census returns; the.growth of 
the silk manufactures of the United States, has 
-been as follows for the series of years given: ,1870, 
£2,500,000; 1880, £8,300,000; 1890, £17,500,000.; 
1900, £21,600,000; 1905, £27,000,000 ; while it is 
Astimated that the returns of production for 1910 
over £30,000,000. The number 
'>of silk ealablishments has increased from 67 in 
:,^S60 to 624 in 1905. In keeping with the increase 
^^blishments, there was a correspond¬ 


ing increase in the imports of the raw material to 
supply these establishments. Por example, the 
value of the raw silk, which amounted in 1870 to 
£600,000, rose to £13,700,000 in 1910. In addition 
to the latter figure, silk waste, to the value of 
£400,000, was imported, and a considerable quan¬ 
tity of spun silk or schappe yarn. 

Beer Pboductioi, and Consumption in Ger¬ 
many.— According to the latest statistical reports 
on the subject, Germany has now lost the first 
place among beer-producing countries to the United 
States. In the year 1907 Germany stood easily 
first, with a production of 1,947 million gallons. 

In 1909, however, the United States produced 
1,873 million gallons, while Germany came second 
with 1,815 million gallons. The production of the 
other leading countries in 1909was as follows; United 
Kingdom, 1,237 million gallons; Austria-Hungary, ” 
501 million gallons; Prance, 290 million gallons. 
Germany exports beer principally to Belgium, the 
United Kingdom, Prance, Austria and Switzerland, 
while it imports from Austria, and small quantities 
from England. The consumption of beer has 
steadily decreased since 1900, when it was 31 
gallons per caput (in Bavaria 65J gallons), while 
in 1909 the consumption was not quite 26.J gallons 
per caput (Bavaria 60| gallons), so that the con¬ 
sumption per caput in Germany has decreased 
more than 4J gallons in the decade. 

National Congress op Italian Olive Growers. 
—The National Congress of Italian Olive Growers 
was held last month at Porto-Manrizio (Liguria), 
The subjects discussed were: 1. The olive and 
other oil-producing plants; 2. Tho production 
and commerce of the table olive; 3. Pruning as 
a means of ‘regulating the production; 4. Piscal 
tariffs in relation to the oil industry; 5. Advantages 
of co-operation with regard to the cultivation of 
oleaginous plants and the oil industry; 6. Diseases 
of the olive-tree and legislation required for their 
prevention. Many interesting papers were read 
during the congress, and excursions made in the 
surrounding district, including one to Prance to 
visit the oil-works of the Societe du Moulin 
Go-operative at Levens, where the members were 
entertained at a banquet. A general opinion 
appears to prevail, both in Prance and Italy at the 
present time, that more drastic measures should 
be taken by the Governments to prevent the spread 
of the parasite which infests the olive^treo, and to 
which the bad harvests of late years may be 
attributed. 

Imports of Walnuts to Bohemia. —The Italian 
consul at Prague reports that the importation of 
walnuts to Bohemia is considerable. Prague alone 
receives annually from 1,000 to 2,000 tons, which 
are sent chiefly from Grenoble. The two kinds, 
locally known as 7mrkos and comes —a small, 
thick-shelled variety—find a ready sale throughout 
the country, if clean shelled and put up in sacks 
.containing two hundredweight.. 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 

THE APPLICATIONS OF ELECTEIC 
HEATING. 

By Professor J. A. Flemins, M.A., B.So., F.E.S., 
M.Inst.E.B., 

Pender Professor of Electrical Engineering in the 
University of London. 

Lecture J .—Delivered March 6th, 1911. 

The Laws op Electric Heating, Radiation, 
AND Thermometry. 

The applioations of electric heating have 
become so numerous and important that, 
although the subject is not entirely novel, there 
is much of sufficient interest in it to justify its 
selection as a topic for a course of Cantor- 
Lectures. 

Everyone is aware that an electric current 
creates heat in its conductor. We have the 
evidence before our eyes in every electric lamp 
and radiator. Indeed, so common is the know¬ 
ledge of this fact that when any building takes 
fire the &st instinct of the daily journalist is*to 
ascribe it to the “'overheating of the electric 
wires,” although, if the truth were known, the 
actual cause of the conflagration may have been 
something quite different. An electric current 
makes itself evident to us, however, only by the 
physical effects it produces, and the chief of 
these are the production of heat in the con¬ 
ductor, of magnetic force around it, and of 
chemical decomposition in it when it consists 
of certain liquids. It therefore becomes possible 
to measure it by the amount of these physical 
changes it produces, and to express its value in 
terms of an appropriate unit. We shall not stop 
to discuss the relative advantages of defining the 
umt of current thermally, magnetically, or 
electro-chen4cally, but simply call to mind the 
definition of the unit current called the ampere 


as settled and defined by the International 
Conference on Electric Units and Standards 
which met in London in October, 1908. It is as 
follows:—“ The ampere is the name for an 
unvarying unidirectional current of electricity 
which, when passed through a neutral aqueous 
solution of nitrate of silver containing fifteen to 
twenty parts of the dry salt by weight in one 
hundred parts of water by means of a silver 
anode and platinum cathode, deposits silver 
at the rate of 0*00111800 grain per second or 
4*0248 grains per hour.” This is equivalent to 
about one ounce in seven hours. This current is 
a close approximation to one-tenth part of the 
absolute electro-magnetic unit of current which 
is defined as the current, unit length of which 
acts on a unit magnetic pole at a unit of distance 
with a unit of force (one dyne). 

The first question which meets us then is the 
inquiry as to the amount of heat produced in 
any conductor by currents of given and various 
strengths. J. P. Joule proved in 1841, by 
careful experiments, that for the same conductor 
the total heat produced by a current varies as 
the time and as the square of the current. Also 
the same current passed through various con¬ 
ductors generates heat in them at a rate depend¬ 
ing on the dimensions and on the material of the 
conductor. Taking these conductors in the form 
of wires or cylinders, the heat produced by unit 
current varies as the length, inversely as the 
section, and proportionately to a constant called 
the specific resistance or resistivity of the 
material. Combining these statements into a 
single symbolical one, we have the> rule com¬ 
monly known as Joule’s law, which, symboli¬ 
cally expressed, is 

H = 0^ Bt, = 

s 

H being the heat produced in a time t by the 
current 0 in a resistance R, or wire of resistivity p, 
length I, and section 5 . 

It is then necessary to define our units of heat 
and energy. 
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The scientific imit of heat is the calorie^ which 
is the heat required to raise one gramme of 
water 1° 0. in the neighbourhood of 10° C., or 
to raise it from 10° C. to 11° 0. 

The ordinary engineering unit is the British 
thermal unit (B.Th.U.), which is the heat required 
to raise one pound of water 1° F. in the neigh¬ 
bourhood of 60° P., or from 60° F. to 61° F. 
One B.Th,U. is, therefore, nearly equal to 252 
calories. 

The scientific unit of energy is called one 
joule, and is ten million times the work done in 
overcoming a force of one dyne through one 
centimetre. 

The ordinary engineering unit of work is the 
foot-pound, which is a gravitation unit, and 
therefore must be specified for a particular 
locality. Careful experiments by Joule, Rowland, 
Griffiths, and others, have shown that the 
amount of heat called the calorie is mechanically 
equivalent to 4*2 joules, and therefore one 
B.Th.U. is equivalent to 777 foot-pounds at 
Manchester, or to 1,058 joules. Lastly, we have 
a unit of work or energy called one kelvin, or 
one Board of Trade unit (1 B.T.U.), equal to 
3,600,000 joules, or to one kilowatt continued 
for an hour, or to 1;000 watt-hours. The relations 
of these various units of heat and energy are 
exhibited in Table I. below;— 

TABLE I. 

Units os’ Foece, Woek, Powee, a.nd Heat, and 
THEIR Equivalents. 

1 dyne = the force required to give a mass of 
1 gramme a velocity of 1 centimetre per second 
after acting on it-for 1 second. 

1 gramme-weight = 981 dynes (at London). 

1 erg = work done when a force of 1 dyne is 
overcome through 1 centimetre, 
i joule = 10 million ergs = 0*7373 foot-pounds. 

1 foot-pound = work done when a weight of 1 lb. 
is lifted 1 foot high against gravity = 1*366 
joules. 

1 watt = work of 1 joule performed per second. 

1 kilowatt = 1,000 watts. 

1 kelvin = 1,000 watt-hours = 3*6 million joules. 

1 horse-power = 746 watts = 650 foot-pounds per 
second, 

1 calorie = heat required to raise 1 gramme of 
water 1^ C., mechanically equivalent to 4*2 
joules or 3*1 foot-pounds. 

“i Biiti^ thermal unit = heat required to raise 
.1 pound of water 1® F.; mechanically equiva- 
- lent to 1,058 joules or 780 foot-pounds = 0*294 
mtt-hour. 

t kelvin = 3,402 B.Th.U. = 857,143 calories. 

. - pints of water raised from 60® F. to 

212® F.; 

At the outset it is necessary to distinguish 
between heat, and temperature. The' 


temperature of a body is a quality of it in virtue 
of which it tends to take up or give out heat to 
other bodies. Two bodies are said to be at the 
same temperature if, when put in contact with 
each other, no heat passes from one to the 
other; and similarly their difference of tempera¬ 
ture is a measure of the tendency of heat so to 
pass. Since addition of heat to a body is, in most 
cases, associated with a rise in temperature, and 
with certain other physical efiEeots such as expan¬ 
sion in volume, change in electrical resistance, 
or change in pressure, we are able to construct 
instruments called thermoyneters, which enable 
us to compare temperatures, as well as instru¬ 
ments called calorimeters, which enable us to 
measure quantities of heat. 

The ordinary meroury-in-glass thermometer is 
an appliance by which we test the temperature 
of a body by means of the visible relative bulk 
expansion of mercury in glass, as shown by the 
rise and fall of the mercury in the stem. 

There are certain physical changes, such as 
the melting and boiling-points of various bodies, 
which always take place at identically the same 
temperatures, and hence give us what are called 
fiasei points of temperature. To obtain a scale 
of temperature we have to assume certain 
numerical values for two of these temperatures, 
and divide the interval in an arbitrary manner. 
Thus, if we take 0 to represent the melting-point 
of ice, and 100 that of the steam of water boiling 
imder 760 mm. barometric pressure, and divide 
the interval into 100 degrees, we obtain the 
Centigrade scale, which is continued below 
0° 0. and above 100° 0. with equal intervals# 

This mode of constructing a temperature scale 
is perfectly arbitrary. Two mercury-in-glass 
thermometers made with different qualities of 
glass and agreeing in temperature reading at 
the fixed points will not necessarily agree in 
their readings at intermediate points, owing to 
the di^erences in the law of expansion of the two 
glasses. A better scale is obtained by employing 
the change in pressure of a constant volume of 
one of the gases with very low boiling-point, 
such as hydrogen or nitrogen. A given volume 
of these gases increases in pressure between 
0° C, and 100° in very nearly the ratio of 273:373, 
Hence a degree of temperature may be defined 
as the increment of temperature which increases 
the pressure of a unit of volume of hydrogen or 
nitrogen by an amount equal to of its 
pressure at 0° C. 

If the gas followed the same law of pressure- 
variation without change of state as th^ tempera¬ 
ture continually decreases, it is obvious that the 
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pressure would vauisii entirely at 273 degrees 
below the melting-point of ice. This temperature 
is therefore called the absolute zero on the 
constant-volume gas thermometer, and tempera¬ 
tures reckoned from this point are called absolute 
temperatures. The slight variations in the 
coefficients of expansion of di^erent gases, and 
of the vessels in which they are contained, makes 
this gas scale also an arbitrary one, so that 
temperatures have to be defined by reference 
to some standard air thermometer such as the 
constant-volume nitrogen thermometer, which 
is the standard of reference at the Internationa! 
Bureau of Weights and Measures at Sevres, near 
Paris. Lord Kelvin suggested, however, in 1848, 
in the Philosophical Magazine, a method of 
defining temperature without reference to any 
particular substance, which is based on thermo¬ 
dynamic considerations, and at the same time 
showed that there must be an absolute zero of 
temperature which was found to coincide closely 
with the absolute zero as defined by the constant- 
volume gas thermometer. 

Experiment proves that whilst we can convert 
the whole of any quantity of mechanical work 
into heat, as, for instance, when a train is stopped 
by its brakes, we oaimot in general convert the 
whole of any quantity of heat into mechanical 
work. We can only convert part of it, whilst at 
the same time some other part must be lowered 
in temperature. Thus an engine takes steam 
from a boiler at a high temperature. The steam, 
after use in the engine, is given up to the air or 
to the condenser at a lower temperature, and 
part of the heat originally in it disappears as 
heat, but the equivalent energy is obtained as 
mechanical work done by the engine. If the 
engine is a reversible one—^that is, can not only 
be used to convert heat into work, but work 
into heat—then its efficiency of conversion for 
heat into work is easily shown to be a maximum, 
and to depend only upon the temperature of 
the source of heat and upon that of the con¬ 
denser or sink. Lord Kelvin proposed to define 
the temperature of the source and sink or 
furnace and condenser by the following state¬ 
ment ;—^As the heat taken from the source is to 
the heat given up to the condenser, so is the 
temperature of the source to the temperature 
of the condenser. It is obvious ti^t this 
mode of defining temperature necessitates an 
absolute zero, because less than no heat 
cannot be given to the condenser. Lord Kelvin 
and Mr, Joule found, by experiments on the 
change of temperature of gases when forced 
though porous plugs, that a comparison could 


be made between the thermodynamic scale and 
the ordinary gas thermometer scale. The results 
proved that when using air, nitrogen, or hydrogen 
gases, the thermodynamic scales and the gas 
thermometer scales were not sensibly different. 
Hence -we arrive at the conclusion that there is 
an absolute zero of temperature, and that it is 
close to -273° on the Centigrade scale, and also 
that the scale of temperature defined by the 
constant-volume nitrogen or hydrogen thermo¬ 
meter is closely in accordance with the absolute 
thermodynamic scale. When, therefore, we 
speak of absolute temperatures it is imderstood 
to mean temperatures reckoned on that scale on 
•which the melting-point of ice is 273° and the 
boiling-point of water under normal pressure 
is 373°. 

We can now specify more exactly the relation 
of heat and temperature. If a quantity of hea,t 
is imparted to a body not sufficient to change its 
phase or state from solid to liquid or liquid to 
gas, it will raise its temperature by an amount 
such that the rise in temperature in degrees is 
equal to the quotient of the heat given in 
calories by the mass of the body in grammes, 
and by a coefficient called the specific, heat at 
that temperature, or, symbolically 



where T is rise in temperature, H is quantity of 
heat, M is mass, and S is specific heat. If heat 
can escape from the body by radiation, con¬ 
duction, or convection, then the total heat 
imparted to it must supply the loss as well as 
the rise in temperature. If, therefore, we can 
prevent heat from escaping from a body, a 
very small rate of production of heat in it will, 
if continued for long, raise the temperature to a 
very high degree. 

In general, when conducting metallurgical or 
other chemical operations, we require a mass of 
matter to attain a certain temperature, and that 
often as quickly as possible. We can best 
achieve this by insulating the body for heat as 
completely as possible, and creating the heat 
inside it electrically. There are, however, some 
paradoxes in connection with this matter. If, 
for instance, we pass an electric current through 
a wire and generate heat in it at a certain rate, 
the temperature will gradually rise until a point 
is reached at which the loss of heat by radiation 
and convection,, which increases with the tem¬ 
perature, just balances the heat gain, and the 
temperature then remains stationary. If part of 
a platinum wire is closely covered with glass 
melted on to it, it might be supposed that this, 
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by keeping in the heat, would cause that covered 
part to rise to a higher temperature than the 
rest. As a matter of fact, as first noticed by 
Professor A. W. Porter, it keeps that part cooler. 
The reason is that the glass becomes a thermal 
conductor when hot, and as the covered portion 
ofiers a larger surface for the escape of heat than 
the bare part, the coated part never attains so 
high a temperature as the uncoated part. 

As a rule, however, covering a conductor with 
asbestos, or other non-inflammable heat insulator, 
causes it to come to a higher final temperature 
when a given steady current is passed through it. 

Assuming, however, that the body is brought 
to a high temperature and allowed to lose heat 
by radiation, an important question is the 
relation between the temperature and the energy 
sent out as radiant heat per square unit of 
surface. Professor J. Stefan suggested, in 1879, 
and Professor Boltzmann, in 1884, showed 
theoretically, that the relation betureen tempera¬ 
ture and radiated energy is as follows:—The 
energy (E) radiated as heat from every square 
unit of surface of a black body is proportional 
to the fourth power of the absolute temperature 
of that surface, or 

E = KTS 

where K is some constant. As, however, the 
radiating body is always in some enclosure at a 
temperature Tq the law is better specified by 
the formula 

E = K (T-^-T,-^), 

It will be noticed that the above law is 
specified for a “black body,” and it is necessary 
to explain what this means. A perfectly black 
body is one which absorbs all rays falling upon 
it and reflects and transmits none. No actual 
surface is perfectly black at aU angles of 
incidence, not even lampblack, whiehi is the 
nearest approach. A perfectly black area may, 
however, be realised by making a small hole 
in a large hollow metal ball. If rays fall on 
the hole they enter and are scattered about by 
reflection in the interior, but few or none 
emerge again. Hence the area of the hole as 
viewed from outside is a black body. In conse¬ 
quence of the universal law of radiation that 
good absorbers are good radiators, it follows 
that a lampblack surface radiates at any tem¬ 
perature the maximum energy possible. For 
if there were any surface which could radiate 
more than a black surface, it would, i'pso facto, 
absorb better, but that is impossible, because by 
hypotfaiesis it absorbs all the rays which fail 
^ upon it. Hence the black body is the body 
has the maximum radiation at a given 


temperatm’e. Accordingly we can obtain a 
perfectly black radiator by making a small hole 
in a metal or other hollow sphere, and then 
heating this ball to the required temperature. 
The radiation which comes out of the hole will 
be black'bodj’’ radiation. The material of which 
the ball is made is of no consequence. For the 
radiation which proceeds from the hole is not 
merely the radiation emitted from the interior 
parts visible through the hole, but is supple¬ 
mented by radiation from all other portions 
reflected from those visible parts. Now, the 
reflecting power of an opaque body is the com¬ 
plement of its absorbing power, and therefore of 
its radiating power. Hence, even if the interior 
of the ball were coated with a white substance, 
the increased reflecting power would just com¬ 
pensate for the decreased radiating power, and 
the radiation escaping from the hole would be 
substantially the same as if the interior were 
■ coated with lampblack. Practically we can con¬ 
struct a radiator which is in eflect a black body, 
by inserting into a furnace a metal or porcelain 
tube closed at the bottom (see Fig. 1). This tube 



Pio, 1.—A Closed Tube Built into a Fubnace 
TO PoBM AN Ideal “ Black-Body ” Badiatoe. 

becomes red-hot, and the radiation proceeding 
from the open end of the tube is substantially 
black-body radiation. The Stefan-Boltzmann 
law can thus be applied by means of instruments 
called radiation pyrometers—to be described 
presently—to the determination of furnace 
temperatures, and that of other radiant bo(Bes, 
including eveii the sun. Another important law 
of radiation is that enunciated by Professor 
W. Wien in 1879, known as the Wien displace¬ 
ment law. If we expand the radiation from 
any hot body, by means of suitable diathermous 
prisms or a difection grating, into a spectrum, 
and measure by means of the bolometer the 
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energy contained in successive narrow sKces of the 
spectrum, and represent these radiated energies 



Fia. 2.—OUEVES EEPRESENTING BY THE HEIGHT OE 
THEIR ORDXNATBS THE EhEBGY DISTRIBUTION 

IN THE Spectrum op various Iluuminants. 


as ordinates in terms of the corresponding 
mean wave length, we obtain a curve called an 
energy curve, which for most artificial sources 
of light has a maximum value, somewhere in 
the spectrum, mostly beyond the red or in the 
ultra-red part of the spectrum (see Fig. 2). 
Let the wavej^leiigth corresponding to the 



Fig. 3.—Curves representing the Radiation 

PER SQ, CM, FOR A “ BlACK BodY ” Coi 
RESPONDING TO VARIOUS WaYE LENGTHS 

(measured horizontadly) and for various 
Absolute Temperatures as marred on 
THE CURVES. 


portion of maximum energy be denoted by 
and let the surface absolute temperature of 
the radiant body be T. Then Wien’s law is^ 
that the product X J is constant. Hence, in 
proportion as the absolute temperature rises, 
the wave length of the rays of maximum energy 
falls or is displaced towards the violet end of 
the spectrum. 

The curves in Fig. 3— taken from a paper by 
Lummer and Pringsheim in the Annalen der 
Physih und Cliemie, Vol. 63, p. 395, 1897— 
delineate these energy curves for a black body 
at various absolute temperatures marked on 
them. The abscissae are wave lengths in 
microns (ju), or thousandths of a millimetre, and 
the ordinates are proportional to the intensity of 
the radiation. 

In this case the product of X,^T is, on an 
average, eq[ual to 2,940, Wien also showed that 
the energy radiated by a narrow slice of the 
spectrum at the point of maximum energy 
varied as the fifth power of the temperature of 
the radiant body, or . T'® is a constant 
quantity. 

Wien’s two laws, and also the Stefan-Boltz- 
mann law, have received full experimental 
confirmation within certain limits. Wien’s first 
law holds good even for bodies which are not 
black, but then the constant value of X^^^T is 
less than that for a black body. 

Wien has also shown how to obtain theoreti¬ 
cally an expression for the energy E emitted 
per unit of surface by a black body at an 
absolute temperature T at various wave lengths 
X, His result is as follows— 

where A and B are constants. The above 
expression is, in fact, the equation for the 
energy curve of the spectrum of the black body. 
Planck has modified Wien’s formula into the 
form 

which is slightly more accurate, or agrees better 
with experimental results. It is obvious that 
the above expressions for E are functions of X 
and T which have small values both when X is 
very small and when it is very large, assuming 
T constant. Also it is easy to prove by differen¬ 
tiating the expression for E with regard to X 
that it has a maximum value corresponding to 
a certain value of X, and we can thus deduce 
both of Wien’s laws, viz., that X^^T is constant 
and hence that the product is also 

constant, from the above expressions for E. 








838 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


July 7, 1911. 


In Fig. 4 are shown a set of such radiation 
curves plotted by Dr. Drysdale from Wien’s 
formula, giving the values A = 41400 and 
B = 14700 to the constants. The value of 
the constant in Stefan’s law has also been 
experimentally determined. One of the latest 
measurements is by E. Bauer and M. Moulin 
(see Journal de Physique, 1910, VoL XI., p. 468). 
They obtain the value 5-3 x 10-’% which 
is the factor by which the fourth power of 
the absolute temperature of the surface must 
be multiplied to give the radiation in watts 



O 1 2 3 4- s 6 

Waae Length in Microns 

Fid. 4.— ^Rabiatiok Cubves ploto^d by 
Db. DbysdaiiB peom the Equation 
E=541400a*”® 6 -14700AT. 


per square centimetre of surface. In any case, 
therefore, in which we can determine the 
radiation in watts per square centimetre of a 
radiating body, we can determine the surface 
absolute temperature, provided the radiant body 
is substantially a black body. For instance, in 
the case of a 14 c.p. carbon-filament glow-lamp 
radiating 50 watts, the carbon surface was found 
to be nearly one square centimetre. Hence, 
using the above constant in Stefan’s law, the 
absolute temperature of the filament should be 
^ /50 X 10^2 

T 1760° abs. = 1487° C., 

and this is known to be not far from the tempera¬ 
ture of a carbon filament working at 3*5 to 
4 watts ap. 

"■> of ' the s<^r radiation by 

have shown that the sun’s photo- 
radiate at the rate of 10,000 watts per 
I;; square csentimetre. Hence the absolute tempera- 
1 , shpuM be 



/imm X10’® 

6*3 


10000 




= 6400°C. 


Numerous measurements have shown that the 
solar photosphere on its outer portions has a 
temperature between 6,000° C. and 7,000° C. 

Again, observations on the area of the crater 
on the positive carbon of an electric arc, com¬ 
bined with a measurement of the power expended 
on it, show that for a 10-ampere arc the radiation 
from the crater is at the rate of 25 or 30 watts 
per square millimetre or 2,500 to 3,000 watts 
per square centimetre. Hence the absolute 
temperature of the arc crater should be 

4 / 2500 X 10“ = ^ 4600° abs. 

V 

This is equivalent to 4,327° 0. This value is 
rather higher than that obtained experimentally, 
but the difficulty of measuring the area of the 
arc crater accounts fully for the difierence. 
Nevertheless, the temperature is of the right 
order. In the same manner Wien’s first law can 
be employed to determine the temperature of an 
approximately black body whenever the wave 
length of the ray of maximum energy can be 
determined. For instance, Lummer and Prings- 
heim determined in this manner values for the 
temperature of various radiators as below 


Source of 
Itadiation. 

Wave lengths In 
microns of ray of 
maximum energy 
emitted, ! 

= Ajn. 

Absolute 
Temperature 
deduced by 
Wien’s fonnula 
T = 2940Am, 

The Sun . . 

0-56 X 10 

-s mm. 

5300° abs. 

Electric Arc 

0-7 


4200° „ 

Nemst Lamp . 

1-2 „ 

)9 

2450® „ 

Welsbach 1 

Burner . . j 

1*2 „ 

It 

2450® „ 

Carbon filamentl 
Glow Lamp ./ 

1*4 „ 

tt 

] 

2100® „ 

Candle . , , 

1*5 „ 

tt 

1960® „ 

Argand Gas "i 

Burner . .) 

1*55 „ 

It 

1900® „ 


The value of X,»i for the sun is uncorrected for 
atmospheric absorption, which is known to 
reduce the apparent temperature of the sun. 
This absorption cuts ofi at least 20 per cent, 
of the solar radiation. Hence we must increase 
the value (5,300°) by one-fifth and we have 
6,400° abs., a value quite close to that obtained 
by the application of Stefan’s law. 

It is interesting to note that the wave length 
of Hght for which the eye is most sensitive is in 
the yellow-green, which is in the neighbourhood 
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of that wave length 0*55/i, which has the 
maximiim energy. 

It should be added that in making tMs 
measurement of the wave length of solar light 
conveying the maximum energy, the diffraction 
or normal spectrum must be employed and the 
energy estimated by the bolometer. 

We can now pass on to consider the more 
accurate measurement of temperature by elec¬ 
trical methods, as a preliminary to discussing 
the technical applications of heat produced 
electrically. 

There are three methods of temperature 
measurement based on electric il phenomena 
which have been brought to a state of great 
perfection, and provide the means of conducting 
and controlling operations in the arts and manu¬ 
factures far exceeding in accuracy any of the 
older methods of thermometry depending upon 
the expansion of solids, liquids, or gases. These 
methods of temperature measurement are as 
follows:—(1) By electrical resistance thermo¬ 
meters ; (2) by thermo-electric pyrometers ; 

(3) by radiation or optical pyrometers. 

The first method is based on the well-known 
fact that the electrical resistance of pure metals 
increases with the temperature. In conjunction 
with Sir James Dewar, the writer made an 
extensive investigation of the variations of 
resistance of extremely pure metals between 
temperatures of -f200° 0. and -200° 0., and 
depicted the result in a chart. It was found 
that these lines slope downwards at various 
angles, but so as to indicate that in the neigh¬ 
bourhood of the absolute zero the electrical 
resistance of pure metals would be vanishingly 
small. As far back as 1871 Sir W. Siemens had 
proposed to use the variation of resistance of 
pure platinum as a means of temperature 
measurements, but in consequence of variations 
in the resistance, caused by the manner in which 
he supported the wire by winding it on a porce¬ 
lain rod, the first attempts were not very 
encouraging. 

It was not until 1887 that the careful researches 
of OaUendar re-established the value of this 
method of temperature measurement. Gallendar 
employed a fine wire of pure annealed platinum 
so supported by being wound loosely on a mica 
frame that it was not in contact with clay at a 
high temperature. Platinum placed in contact 
with clay or porcelain at very high temperatures 
becomes contaminated with impurities which 
change its electrical qualities. This fine wire is 
welded to two other thicker platinum wire 
and a pair of the same thick Wires of equal 


length, but joined directly together at the 
bottom, are used as “ compensating leads,” and 
placed in contiguity to the actual leads. If, 
therefore, we measure on a Wheatstone’s bridge 



Fig. 5.—Wheatstone’s bridge arrangement 

OE CIECrriTB FOR MEASURING PlLATINUM 
Thermometer Resistance, 

(see Fig. 5), or by a differential galvanometer, or 
in any other way, the difference of the resistance 
of these two circuits, this difference is equal to 
the resistance of the fine platinum wire. This 
wire may then be placed in any region the 
temperature of which it is desired to know. If 
Rt is the resistance of the wire at f C. and BP is 
its resistance at 0° 0., then it is found that 

= 1 + ai + 

Eq 

where a and ^ are called temperature coefficients. 
The above is the equation for a parabola, and 
hence the resistance is said to be a parabolic 
function of the temperature. The coefficient j3 is 
generally small, and for platinum a is a quantity 
near 0*00365. Between 0° and 100° the 
resistance curve is nearly a straight line. Let 
B be the resistance of the wire measured at any 
temperature ^° C. Gallendar introduced a new 
way of measuring temperature according to a 
scale called the platinum temperature (pt) scale^ 
as follows:—^The increment of resistance of 
platinum is proportional to the increment of 
platinupa temperature. Hence, if R, and 
Rjoo are resistances at (pt) 0° C. and 100° C. 
respectively, we have 

pi = -lOO- 

Gallendar showed that the relation of the 
platinum temperature to the aic thermometer 
temperature {t) could be expressed by the 
formula 

i - pi = ® (ioo ~ .^) (ioo)' 

The quantity b is called the principal constant 
of the thermometer^ and is related to the tem¬ 
perature coefficients a and ^ as followB 
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Hence, if *we measui'e the platinum tempera- 
tiire by the resistance of the wire, we can at once 
convert the reading into air-thermometer 
temperature. 


platinum wire at 0° C. This is easily done by a 
rheostat A and switch S, as shown in Fig, 8. 

Many instrument-makers now furnish direct- 
reading platinum resistance thermometers, made 



Fig. 6.—^Platinum Besistance Thebmometer m a Quartz Tube. 
(Messrs. J. J. G-riffin & Sons.) 


Another formula for doing this directly is 
that due to hlr. J. Hamilton Dickson, who 
showed that if R is the resistance of a 
platinum wire in ohms at 0., then 
(R-fu)‘^=jp {t-{■!>), 
w4ere a and h are constants. 

In carrying into effect practically this 
method of measuring temperature the platinum 
wire has to be supported and protected so that 
it can be placed in any region of temperature 
between absolute zero and 1,200® C. and at the 
same time take up quickly the temperature of 
the region. This may be done by winding the 
platinum wire on a quartz rod, over which is 
placed a quartz tube, and the two are melted 
together so that the turns of platinum wire are 
embedded, kept in place, and protected by an 
infusible covering not easily acted on by heat 
or chemical agents. Such a platinum resis¬ 
tance thermometer is here exhibited, kindly 
lent me by Messrs. J. J. Griffin & Sons 
(see Fig. 6), The resistance vire and its 
leads" and the compensating leads are then 
connected into a Wheatstone’s bridge, as shown 
in Fig. 5. We may then balance the bridge in 
the ordinary way by adjusting the resistance 
of the arms so that the galvanometer G shows no 
current in the bridge, and determine the resis¬ 
tance R of the thermometer T by the ordiaary 
bridge formula; and hence the platinum 
temperature pt by the formula already given. 
On the other hand, the increase in resistance of, 
the thermometer wire when heated may be 
allowed to create a current in the galvanometer 
circuit, and the galvanometer scale may be 
calibrated so as to indicate by the galvanometer 
needle deflection Centigrade temperature of the 
wire directly, as in the instrument shown in 
Mg-7, which is supplied by Messrs, Griffln & Sons. 

In this case we have to provide some means 
Icr regulating the battery current so that the 
^vanometer always reads zero when in place 
^ platimim thermometer we substitute a 
* resistance R* equal to that of the 


on one or other plan, and in some cases the 
platinum wire is protected by insertion into a steel 
tube when it is to be used to determine furnace 
temperatures. In all cases the compensating 
leads must be run down the same tube as the 
leads connected by the platinum thermometer 
wire, so that all parts of them may be at the 
same temperature and vary in the same way as 
the actual leads. This obviates any correction 
for lead resistance. The resistance of the 



Fig. 7.—Direct-reading combined Bridge and 
Galvanometer eob taking Platinum ' Tem¬ 
peratures WITH THE Quartz Thermometer. 
(Messrs. J. I. Griffin & Sons.) 




July 7, 1911. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


841 



Fig. 8.—Scheme of Connections of the Dieect- 
EEADiNG Wheatstone’s bridge and Plati¬ 
num Theemometeb shown in Fig. 7. 


platinum thermometer wire may he five or ten 
ohms, and a resistance is provided exactly 
equal to the resistance of that wire at 0° C. 

In the direct-reading forms of bridge, where 
the defiection of the galvanometer gives the 
reading at once, the operation of taking a 
temperature with the platinum resistance 
thermometer is just as speedy as taking it with 
a mercurial thermometer, but is a great deal 
more accurate. Moreover, the actual thermo¬ 
meter wire need not be near the bridge, and 
several platinum thermometers can be adjusted 
to be read by one bridge with the aid of a 
switch. Hence, the temperature in distant parts 
of a building, in chimneys, flues, inaccessible 
parts of steam-boilers, vats or heaters, can be 
taken in an office or laboratory without moving 
the reading instrument (see Fig. 9). Li these 


cases the platinum thermometer wire should have 
a rather high resistance, and the connecting leads 
resistances not exceeding one ohm. Moreover, 
by recording instruments it is quite easy to 
obtain a curve on paper showing the continuous 
variation of the temperature of any region far 
or near. 

There are, therefore, several diSerent methods 
by which the temperature of a region can be 
ascertained by means of the platinum thermo¬ 
meter. For scientific purposes, where speed is 
not an object, we may determine the resistance 
of the platinum wire by the ordinary Wheat¬ 
stone’s bridge measurements made with great 
care. The particular thermometer used must 
then have its principal constant 5 determined 
by measuring its resistance at three fixed 
temperatmres. The most convenient are the 
melting-point of ice (0° C.), the temperature of 
the steam of water boiling under 760 mm. 
pressure (100® C.), and the boiling-point of 
sulphur under the same pressure (444° *55). 
Having obtained the value of 6, which varies 
slightly from wire to wire, we can obtain the 
Centigrade temperature (i°) corresponding to 
any platinum resistance {fi) from the formula 


Tf * ' 

t 1 

LVlOOy 

’ lOOJ' 


The value of h for pure platinum is nearly 1 * 5. 

Tables have been published (see “ Technical 
Thermometry,” by the Cambridge Scientific 
Instrument Company, Ltd.) giving the value 
of the air thermometer temperature for various 
platinum temperatures from 0° to 1,100° C,, 


Itoai Ko. 2 ThcniAffletu. 


Na 1 Thcnnofftctcr. 




A. Thermometer complete with Cap and Union. 

B. Porcelain Tube. 

O. Platinum Bulb and Platinum Leads from Head 

D. Steel Protecting Slieatl% 

E. Flange for Protecting Sheath. 

F. Thermometer Socket (Flange and Nipple). 

G. Coverplate & Chdn for use when Thermometer is remo\'e4 

H. Thickness of Wall. 

I. Asbestos-covered Leads in flexible Copper Tubing, 
if. Junction-box and Union 

K. Lead-covensd Leads 


Fig, 9. —Platinum Resistance Theemometeb placed in a hot-aie main to eecoed Tempebattjbes 

m Whipple ok Gallendar Becobdbe. ' 
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which, greatly facilitate the use of the resistance 
thermometer. The two scales agree at 0° G. and 
100® C, but at 1,000® C. the corresponding 
platinum temperature is 865° Thus above 
100® G. the platinum temperature is always 
numerically less than the air scale temperature. 
For industrial purposes the adjustment of the 
bridge resistance may be made to show directly 
on some scale the temperature at the instant 
when the galvanometer needle is at zero and the 
bridge balanced. This is done in the \\Tiipple 


and when it falls, the pen moves the other way. 
The pen therefore traces a continuous record on 
the paper, showing the variations of resistance 
of the platinum wire corresponding to the 
variation in the temperature of the locality in 
w^hich it is placed (see Fig. 12). 

In place of a Wheatstone’s bridge, some type 
of ohmmeter may be used to measure the 
resistance of the platinum ware at various 
temperatures. In the Harris direct - reading 
resistance thermometer a differential ohmmeter 



Fig. 10. — WniPpnB Tejipeeatubb Iitdicatob and Platinum Ebsistance Thermometbe P, 

AS MADE BY THE CAMBRIDGE SCIENTIEIC INSTRUMENT COMPANY. 


Temperature Indicator, as constructed by the 
Cambridge Scientific Instrument Company (see 
Fig. 10), where the battery, galvanometer, and 
bridge are all contained in one box and the 
resistance thermometer placed at a distance in 
some locality where the temperature has to be 
determined, but connected with the bridge by 
suitabie leads. Or else a Callendar recorder, 
% the same instrument makers, may be used 
, 11)* Tins is an arrangement in which 

^ ib deflation, one way or the other, of the 
eoil of a movable-coil galvanometer, which is 
- leaned in the Mdge circuit, closes another 
^ Heireuit and eausee a motor to move a pen along 
P 0 *P®y in such manner the 

lis^, the pen move®' one.,way,, 


is employed which measures and shows by the 
deflection of a needle on a scale the difierenoe 
in the resistance of a platinum resistance ther¬ 
mometer and that of the compensating leads. 
This instrument is made by Mr. B. W. Paul, 
and is certainly one of the most convenient 
forms of direct-reading thermometers. 

A few importent industries in which such 
platinum thermometry is now employed to 
record or control temperatures are as follows :— 
In hardening steel tools a variation of even a 
few degrees in the temperature to which the 
metal is raised makes a difference in the result. 
A, great authority, Mr. Brayshaw, says that a 
variation of 5°'G. makes all the difference 

between good apd bad hardening. In brick and 

' \ 
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porcelain a kno-wledge of tlie temperature 
is most important. In breweries, cold storage, 
blast furnaces, superheaters, steel annealing, 
jam boiling, and innumerable other arts, the 
success of the operation depends entirely on the 
temperature not falling below or rising above 
certain limits. A platinum resistance thermo- 
meter provides the simplest and most accurate 
means for determining and recording the 
temperature from moment to moment, even 
when the measurement has to be made at a 
point not very near the place at which it is 
ecorded. 

A second method of temperature measurement 
is based on the facts of thermo-electricity. If a 
circuit is formed of two wes of different 
materials, and if the junctions are kept at 
different temperatures, there is in general an 
electromotive force in the circuit called a 
thermo-electromotive force. For every pair of 



Fig. 13.— Thebmo-Electric Lines op Ibon and 
O oppEB IN A Thermo-Blecteic Diagbam, 

metals there is, however, a certain temperature 
called the neutral temperature, at which the 
metals are thermo-eleetrically identical, so that 
if the temperature of one junction is as far above 
the neutral temperature as the other is below it, 
there is no current in the circuit. 

Speaking generally, however, there is one 
source of electromotive force at the junction of 
two metals which is a function of the tempera¬ 
ture, and is called the Peltier effect. Hence, 
generally in a thermo-couple the E.M.F. is partly 
due to unequal Peltier effects at the two 
junctions. But there is also a second source of 
E.M.F. called the Thomson effect, which is due 
to the fact that portions of the same metal 
at different temperatures are thermo-electrically 
difftont. Hence, when there is a gradient of 
temperature down a metal wire, there is also a 
source of electromotive force in it. 

The facts of thermo-electricity are best repre¬ 
sent^ by a thermo-electric diagram having 
on it the so-caped thermo-electric lines, 
each metal we can draw on it a line approxi¬ 


mately straight such that if abscissse represent 
temperature the ordinates represent thermo¬ 
electric power, P = 'Et/dt (see Fig, 13). The line 
representing lead is taken horizontal jand as the 
datum line. If a couple be made of the given 
metal and lead, and if the junctions are kept 
at temperatures t and t -f dt^ where dt is a small 
difference, then the thermo-electric power of 
the given metal at the temperature t is defined 
to be the rate at which the E.M.F. in the metal- 
lead couple circuit is changing at that tem- 
peratme. Hence 



If two ordinates are drawn corresponding 
to two temperatures, T^ and Tg, then the 
area included between these ordinates and the 
thermo-electric line of the metal and the base 
line of lead represents to scale the E.M.F, 
in the circuit. If, therefore, we draw the thermo¬ 
electric lines of two metals, A and B, and form 
a couple of them with junctions at temperatures 
Tj and T 2 , then the area included between the 
two thermo-electric lines and the two ordinates 
represents to scale the E.M.F. in that circuit. 
For onr present purpose it will not be necessary 
to enter into a discussion of the facts of thermo¬ 
electricity further than to say that with the 
exception of iron and bismuth the thermo¬ 
electric lines of most metals are nearly straight 
lines, and this indicates that the thermo-electro¬ 
motive force produced by a moderate difference 
of temperature of the junctions is a parabolic 
function of that difference, or maybe represented 
by such a function as 

E = A 4- B (Ti - T,)+ C (T, - T,)^, 
where A, B, and 0 are constants for that pair 
of metals. It has been found, however, that a 
formula given by Holman in the form 
log E = M log T -1- N, 

fits the facts better for a larger range of tempera¬ 
ture, M and H being constants for any chosen 
pair of metals and T being the temperature of 
the hot junction, the other being kept constant. 
This formula has the advantage of being linear ; 
that means it is the equation to a straight 
line when plotted in terms of logE and logT, 
and hence can more easily be extrapolated. 

The constants can, of course, be determined 
by measurements of the E.M.F. made with the 
hot junction at known temperatures. 

Accordingly, if we have such a couple of 
metals selected so that a neutral point does not 
lie witi^ the range of temperature over which 
it will be used, and if we calibrate the couple 
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by measuring tbe E.M.F. at tiuree fixed tempera¬ 
tures, say (f 0., 100° C., and some much higher 
temperature, such as the freezing-point of lead, 
then we can use it for the determination of 
intermediate or somewhat higher temperatures. 
The method now always adopted is to read 
the E,M.F. with a high-resistance voltmeter 



Fig. 14. —Liageam showing the mode of 
Insulating the Wiees oe a Thbemo-couple. 



Fig. 15.— Theemo-couple enclosed in 
A Steel Tube. 

(The Cambridge Scientific Instrument Company.) 

which has its scale marked directly to read 
temperature. 

The metals chosen for the couple are in the 
form of wires of copper and nickel, or copper 
and constantan (a copper-nickel alloy) for 
moderate temperatures up to 1,000° F„ and 


a couple of platinum with platinum alloyed 
with 10 per cent, of either iridium or rhodium 
for high temperatures. 

Wires of the two metals are run down separate 
holes in porcelain or quartz tubes to insulate 
them, the ends are welded together at the 
bottom, and these tubes are then enclosed in 
a steel tube for safety (see Figs. 14 and 15). 
The wires are made long enough to connect 
to a high-resistance volt-meter, and these 
junctions are kept weU away from the source 
of heat. If the lower closed end of the 
steel tube, where the thermo - junction lies, 
is placed in a furnace, it soon takes the 
surrounding temperature, and an E.M.F. is 
produced w'Mch causes a deflection of the volt¬ 
meter, generally a movable-coil instrument, and 
the temperature is read off directly in the scale. 
It is necessary that the cold junction should be 
kept at the same temperature, or if it alters 
that a correction should be applied. Messrs. 
Crompton in their pyrometer do this by providing 
several scales applicable respectively to the 
atmospheric temperatures marked on them. 

These scales are graduated by placing the 
hot junction in regions of known temperature 
obtained from the melting or rather the solidi¬ 
fying temperatures of various metals. Thus, 
in addition to 0° C., and 100° C., w^e can use 
the freezing-point of molten lead = 327° C., the 
freezing-point of silver = 955° 0., and that of 
gold = 1,064° C., which are known pretty 
accurately. 

The commercial thermo-electric pyrometer in 
tliis form is a handy instrameiit, but when the 
couple is formed of base metals or alloys, such 
as copper-constantan, copper-nickel, or copper- 
steel, the couples need recalibrating at intervals, 
and are only available for temperatures up to 
about 800° C, for higher temperatures, the 
platinum and platinum-iridium (Pt -f 10 per 
cent. Ir.) is used. 

Such thermo-couples may be made self- 
recording by photographic devices. Thus, in 
the Roberts-Austen-Pitkin pyrometer the volt¬ 
meter is replaced by a high-resistance movable- 
coil mirror galvanometer, and a ray of light 
reflected from the mirror faUs upon a slowly- 
revolving drum covered with photographic 
paper, which is driven round by clockwork. 
The variations in the deflections of the galvano¬ 
meter are made to record themselves by a line 
marked on the paper; the ordinates of this 
line denote temperatures, and can, by proper 
calibrations, be interpreted into Centigrade 
temperatures (see Fig. 16). 
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Fig. 16.—Roberts-Austen Photographic Recording Pyrometer, as made by 
Messrs. Pitkin and White. 


The Cambridge Scientific Instrument Com¬ 
pany have oonstruoted an ingenious instrument 
called a thread-recorder, for the automatic record 
of thermo-electric pyrometers and other instru¬ 
ments (see Figs. 17 and ISj, In this instrument 
a movable-coil galvanometer has a long light 
needle of aluminium attached to its coil, and this 
moves to and fro over a drum covered with 
paper. Between the needle and paper surface is 
an ink}’* thread, and the needle swings just clear 


of the thread. At short intervals, by means of 
clockwork, a bar is brought down on the needle 
of the galvanometer, catching it in any position, 
and presses it against the inky thread and on 
to the paper. The exact position of the needle 
is, therefore, recorded by a dot on the drum, 
and the series of dots marks out the various 
positions of the galvanometer needle, and there¬ 
fore records the temperature if a thermo¬ 
electric junction is connected to it. 



































July 7 , 1911 . 


JOUBNAL OF THE BOYAL SOCIETY OF ABTS. 


847 


For accurate work, it is essential that the 
cold junction should he kept at a constant 
temperature, or else introduce an opposing 
E.M.F. into the circuit, which neutralises that 
due to the cold junction. An ingenious method 
of this latter kind has been devised by Messrs. 
Stroude and Josephs. It consists in introducing 
into the thermo-junction circuit an electromotive 



force which is created by any variation of the 
cold junction from a standard temperature, 
say, 5®C. A Wheatstone’s bridge arrangement 
is formed of pairs of conductors of large and 
small temperature coefficients used as the 
opposite arms of the bridge. Hence, any 
variation of temperature creates an E.M.F. in 
the bridge circuit. The thermo-jimction is 
inserted in this bridge circuit, and the bridge 
arms are placed in the same region as the cold 
junction and adjusted so that variation of 
temperature keeps a constant E.M.F. in the 
cold junction. 

Lastly, we have to consider means for 
measuring higher temperatures than those 
which can be measured with a thermo-couple 
about (1,200° 0.), and also cases in which the 
hot body cannot be approached. 

For this purpose advantage is taken of the 
Stefan-Boltzmaim law that the temperature of 
a radiating body varies as the fourth root of the 
radiation per second per unit of area. 

If we form an image of a distant hot body 
by means of a concave silver metaUic mirror* 
the intrinsic temperature of this image does not 
depend upon the distance of the object. For 
the total heat collected varies inversely as 
the square of the distance, and also the size of 
the image varies inversely as the square of the 
distance, so that the heat thrown per second 


upon a square unit of area of the image is 
independent of the distance. 

If, then, we place in this focus of the mirror 
a thermo-junction which is more than covered 
by the optical image of the hot body, the 
temperature to which this junction will be 
raised will depend upon the temperature of 
that object but not upon its distance. If, then, 
the thermo-couple is connected to a galvanometer 
we can calibrate the scale of the galvanometer 
by exposing the junction to the radiation from 
various baths of solidifying metals which are at 
known temperatures. 

Professor F4ry has constructed on these 
principles a radiation pyrometer which, as made 
by the Cambridge Scientific Instrument Company, 
serves admirably to determine furnace tem¬ 
perature, and that of steel in crucibles at the 
moment of pouring, Bessemer converters, etc. 

The instrument is like a short Newtonian 
telescope, and has a concave silver mirror at 
the closed end (see Fig. 19). This forms an image 



Fia. 19.-— Section oe the Feey Badiation 
Theeko-electric Pyeometee. 


of the distant radiator at its focus, in which is 
placed a copper constantan thermo-junction in 
the form of a cross. This thermo-junction is 
protected by a small circular screen from the 
direct access of rays from the hot body. It is 
essential that the image of the hot body should 
rather more than cover this screen. To observe 
this the mirror is perforated with a hole and 
a suitable eye-piece placed ini that aperture. 
The thermo-couple is connected to a single¬ 
pivot movable - coil sensitive galvanometer, 
which can be calibrated so as to read tempera¬ 
tures directly by exposing the instrunient to 
the radiation from baths of molten metal just 
solidifying at known temperatures. 

To determine a furnace temperature, an iron, 
fire-clay or porcelain tube closed at one end, has 
the closed end inserted into the furnace. The 




S48 


JOUBNAL OF THE BOYAL SOCIETY OF ABTS. 


Jiily 7 , 1911 . 


radiation p 3 Tometer is tlieii adjusted so as to 
look dovm the tube and gather rays radiated 
from the closed end (see Fig. 20). This is prac¬ 
tically black-body radiation, -which follows 
Stefan’s law, and the reading of the galvano¬ 
meter gives us, therefore, the black-body tem¬ 
perature. If the radiating substance is one like 
carbon, steel, iron, copper, or lead, which is black 
or forms a black or dark-coloured object, we 
can take the temperature observed as the true 
temperature of the body. 

If, however, the radiating body was a sheet 
of platinum in a state of incandescence, the 
real temperature of the body would be higher 
than that read on the galvanometer scale, 
because it is a poorer radiator at a given tem¬ 
perature than a black body. 



Fie. 20.— -Mobe of usiiffG the Feby Eadiation 
Pybometee. 

By means of a thread-recorder galvanometer, 
as above described, a continuous record can 
be obtained of furnace temperatures far above 
the melting-point of steel. The applications of 
this radiation pyrometer in the Arts are innumer¬ 
able, and enable us to ascertain and record the 
temperature of inaccessible places over a range 
between 600® C. and 2,000° 0. with considerable 
accuracy. 

In concluding this lecture it may be interesting 
to inquire what explanation modern electrical 
theory can furnish of the laws to which our 
attention has been directed. The theory of 
electricity which now holds the field vith a 
considerable body of evidence in its favour is 
the eleotronio theory, which is based on the 
evidence that the agency we call electricity 
has an atomic character or structure. The 
! of negative electricity is the electrmi. 

eieotron is supposed to be a spherical 


structure in the ^ther, which is the focus of a 
number of converging lines of twist in the 
sether, and it can therefore be displaced without 
resistance through the stationary aether. The 
radius of an eleotronis, approximately,10-centi¬ 
metres, which is one-hundred-thousandth part of 
the average size of an atom. It represents a nega¬ 
tive charge of electricity approximately equal 
to 3 X 10 of an electrostatic unit, or 10" 
of an electro-magnetic unit; it has a mass equal 
to 10““^ of a grain. In other words, one billion 
billion electrons weigh a milligramme, and 3,000 
million carry an electric charge equal to one 
electrostatic unit. 

The ratio of charge to mass, charge reckoned 
in electro-magnetic imits, is 10"^, whereas that 
of a hydrogen atom is 10"'^. The structure of 
the correlative positive electron is not so com¬ 
pletely ascertained, but its diameter appears 
to be about 100,000 times greater than that of 
the negative electron, and its mass comparable 
with that of a hydrogen or helium atom. 

Chemical atoms are complex structures of 
positive and negative electrons, from which, 
owing to rotatory or vibratory motions of the 
negative electrons, one or two of the negative 
electrons may be cast out. 

Hence a piece of metal, such as a copper wire, 
must be thought of as a sponge-like structure 
consisting of complex arrangements of electrons 
forming the chemical atoms, each cubic centi¬ 
metre containing about an equal number of 
free or, detached negative electrons moving 
hither and thither in the atomic interspaces or 
jumping from atom to atom, with a speed on an 
average of sixty miles a second. The electronic 
theory shows that the sensible temperature of 
the metal is due to and measured by the mean 
kinetic energy of the free electrons alone, and 
that the conduction both of heat and electricity 
is also effected by the free electrons. 

As regards flow of heat, if the electrons at one 
point have greater mean kinetic energy than 
at another, this energy density is gradually 
unified by the collisions of electrons with atoms 
and with each other, and this process constitutes 
the diffusion or conduction of heat. As regards 
electricity, the operation of an electromotive 
force applied to a conductor is to make an 
interior electric field, and this causes a movement 
of electrons in that direction which is superposed 
on their indiscriminate motion. 

What we call the current in the metal at any 
point is the algebraic sum of the total number 
of free^electrons passing through unit of area 
in the metal, and is measured by the product 
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of the mean velocity, the electronic charge, and 
the algebraic sum of the electrons so passing. 

The heat produced in the conductor varies as 
the increase in the average kinetic energy of the 
electrons, and this varies as the increase in the 
mean-square velocity. Hence it follows that 
the heat produced by the current, which is the 
increase in the mean unidirectional kinetic 
energy produced by the electronic drift-, must be 
. proportional to the square of the mean electronic 
velocity, that is to the square of the current, and 
this is the statement of Joule’s law. There is 
evidence that the energy of atomic motion, that 
is, of the atoms or complexes of chemical atoms, 
forms no sensible portion of the whole kinetic 
energy, and hence we may deduce Joule’s law 
directly from the increase in electronic energy 
resulting from an applied electric force. 

Starting from the assumptions that metallic 
conduction is ejected by the movements of 
free electrons in the metal, and that these 
obey the laws of gas molecules confined in a 
vessel and have their velocities distributed in 
accordance with Maxwell’s law, we can deduce 
Ohm’s law, provided that the electric force 
applied to move the electron is not sufficient to 
cause a sensible change in the velocity of the 
electron between two collisions. According to 
Sir J. J. Thomson, the mean free path of an 
electron is about 5 x 10”^ centimetres, except in 
bismuth, where it is 10’^ centimetres. The 
mean free path of a gas molecule at ordinary 
temperature and pressure is 10"^ centimetres. 
In one cubic centimetre of copper there are 
about 10atoms and about 1*5 x 10free 
electrons. The mean kinetic energy of the 
free electron is the same as that of a free mole¬ 
cule of hydrogen at the same temperature. 

Now, this theory is found to give a very 
accurate prediction and explanation of the 
known fact that the ratio of the electric to 
thermal conductivity in all metals is nearly 
the same and varies as the absolute temperature. 
We have then to explain how it is that rise of 
temperature in a pure metal reduces the electric 
conductivity. The current or electron drift pro¬ 
duced by a given electric force or electromotive 
force per centimetre is proportional to that 
force and also to the time interval between 
two collisions of the electrons. The greater 
the speed of the electron, that is, the higher 
the temperature, the less therefore will be the 
electronic drift for a given electric force, and 
that implies that the conductivity or ratio of 
drift to force is reduced by rise of temperature. 
[Lastly, we may say that this theory of metallic 


conduction which ascribes all the phenomena 
to the operations of the free electrons has 
been able to give a good account of the laws of 
radiation enunciated by Stefan, Boltzmann, 
Wien, and Planck. The Stefan-Boltzmann law 
can be deduced theoretically by the application 
of Oarnot’s principle to the known fact that 
radiation exercises a pressure on black bodies 
on which it falls, and the laws of Wien have 
been deduced theoretically by Jeans from the 
electronic theory. 

The results which are pretty generally ac¬ 
cepted at the present time in reference to this 
subject may be briefly summarised in about 
twenty short statements as follows :— 

1. According to the electronic theory, elec¬ 

tricity has an atomic structure. The atoms 
of negative electricity are called electrons or 
negative corpuscles. They have each a mass of 
about of that of an atom of hydrogen, and 
a diameter of about one billionth (10"^^) of a 
millimetre. This diameter is therefore about 
To-iowo the diameter of an hydrogen atom, 

or in the ratio of a pin’s head to the dome of 
St. Paul’s. 

2. The nature of the atoms of positive elec¬ 
tricity are not yet so completely determined, 
but they are much larger and heavier than 
negative electrons. 

8. Chemical atoms or material atoms are 
structures composed of electrons, positive and 
negative, and from any chemical atom one or 
more negative electrons can escape or become free. 

4. Conductors such as metals must be re¬ 
garded as composed of chemical atoms, which 
are collocations of electrons in stable orbital 
motion, and a certain proportion of interspersed 
free electrons moving between the atoms, about 
equal in number to the atoms. 

5. The electrons which are free must be 
regarded as jumping from atom to atom or 
colliding with them and as moving in all direc¬ 
tions in the interatomic spaces with varying 
velocities distributed according to the same 
law as the velocities of gas molecules. 

6. The mean kinetic energy of a free electron 
is the same as that of a free molecule of hydrogen 
at the same temperature. 

7. The electrons have therefore a certain 
mean free path, and the laws of the kinetic 
theory of gases apply to them. 

8. In 1 mm. cube of copper there are about 
10^“, or 100 million billion copper atoms, and about 
150 millio n billion free electrons (= 150 x 10^®) 
moving with an average velocity of sixty miUa 
f&r second. 
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9. Tlie temperature of the conductor is 
determined solely by the mean kinetic energy 
of the free electrons, and in no sensible degree 
by the energy of motion of the chemical atoms 
or molecules. 

10. Both conduction of heat and conduction 
of electricity are effected by the agency of the 
free electrons. 

11. If one part of a conductor is at a higher 
temperature than another, then at the place of 
high temperature the free electrons have the 
greatest kinetic energy; but this inequality is 
gradually equalised by collisions of electrons, 
which is equivalent to the diffusion of the 
quicker-moving electrons amongst the slower- 
moving ones. Hence facility of electronic 
displacements implies good conductivity for 
heat. 

12. Conduction of electricity is effected by the 
movements of the free electrons under electro¬ 
motive force during their free period. This uni¬ 
directional drift of electrons is superimposed on 
the irregular natural motion of the electrons. 

18. A current of electricity is measured by 
the number of electrons per unit volume multi¬ 
plied by the static charge of each and by the 
mean unidirectional velocity or by The 

electronic charge is 3 x 10"^® of an electrostatic 
unit or 10of an electromagnetic unit. 

14. If, then, we create by E.M.F. an electronic 
drift, the increase in electronic kinetic energy or 
in sensible heat must be proportional to the 
square of the current, and this is Joule’s law. 
Joule’s law affords proof, therefore, that the 
sensible heat is due to electronic vis viva. 

15. The mean free path of a free electron is, 

in most metals, about ov of 

1 mm. In bismuth it is arbout one hundred 
times greater. The mean free path, of a gas 
molecule at 760 mm. is about of 1/* or Yoioo 
of I mm. 

16. Eise of temperature, by accelerating 
electron velocity, shortens the time of free path, 
and therefore decreases the time during which 
electron drift or current can take place. Hence 
it increases resistance, which is measured by 
the ratio of E.M.F. to current. 

17k Good cmsduotors of electricity are there- 
;gi£^ of heat, because in both 

# latfer large free path or small mean 
along that path. In both oases the 
inean free path or small mean electronic 
implies facility for electronic drift or 
^gfortunity for equalisation of kinetic energy, 
. , ^ good Obuduotivity for heat and 

l(iar sfeAaeity.' 


18. Moreover, it can be shown that the ratio 
of conductivity for heat to conductivity for 
electricity increases with and as the absolute 
temperature. At low temperatures the electric 
conductivity becomes very large. The calcu¬ 
lated ratio for copper and many other metals 
agrees with experiment, 

19. An electron radiates only when it is being 
accelerated or retarded. Hence at each collision 
it radiates, and rise of temperature, by increasing 
electronic velocity and number of collisions, 
increases radiation. Boltzmann and Larmor 
have both deduced theoretically Stefan’s law. 
Also Jeans has derived Wien’s and Stefan’s laws 
from the electronic hypothesis. 

20. We can also show by elementary reasoning 
that the theory of electric conduction which 
assumes the existence of free electrons in the 
metal with a certain short interval of time 
between the collisions of electrons and atoms 
tends to Ohm’s law—viz., that the current 
is independent of the electromotive force at a 
given temperature. Hence the hypothesis 
generally is supported by the facts of Nature, 
and may be employed to visualise the processes 
and assist in forming clear conceptions of what 
takes place. 

For fuller information on these important 
points of theory the reader may be referred to 
the following works ;— 

“The Electron Theory,” by E. E. Fournier 
d’Albe. 

“ A Treatise on Electrical Theory,” by G. W. 
de Tunzelmann. 

“ The Theory of Electrons,” by H. A. Lorentz, 
where the reader capable of following mathe¬ 
matical discussions wiH find the most authori¬ 
tative exposition of the apphcations of the 
electron theory to the laws of electric conduction 
and radiation. 


THE STEEL INDUSTRY IN ITALY. 

The steel industry of Italy of late years has 
developed considerably, having been previously so 
unimportant that nearly the whole of the iron ore 
from Elba, on which the industry is more or less 
dependent, was exported to the United Kingdom. 
The most important steel works of the country are 
now those at Term, of the Siderurgica at Savona, 
the Alti Forni at Piombino on the mainland, 
opposite the island of Elba, and thellva Company’s 
works at Naples, The Terni, the oldest of these, 
with a capital of about d6725,000, owes its inception 
to the late Signor Brin, Minister of Marine, under 
whose auspices, with the aid of large advances 
of capital from Government, it arose in 1884,^ 
The object in view, which has been successfully 
attained, was to render Italy independent of foreign 
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countries for its armour-plating and other naval 
requirements. The Siderurgioa, with a capital of 
about £1,280,000 between shares and debentures, 
was formed in 1900, Its operations are chiefly 
limited to the conversion of pig iron into steel, 
and to working the metal thus obtained into rails, 
etc. The pig iron is derived nearly all from the 
United Kingdom, Germany, and Spain, and the 
coal from the first two. The works of the Elba 
Company are situated at Portoferrajo, the chief 
town of the island, which possesses an excellent 
natural harbour. They comprise three blast 
furnaces, two Bessemer converters, and coke ovens. 
Both ingots and pig metal are shipped off, chiefly 
to Savona, where finished steel products or castings 
are manufactured therefrom. 

Though ostensibly separate and distinct under¬ 
takings, the Terni, Savona, Elba, and Ilva com¬ 
panies, with a collective capital between shares 
and debentures (at their full value) of £4,560,000, 
are linked together, and constitute a sort of 
merger or steel trust. The works at Savona, 
Portoferrajo and Naples, although so far apart, 
are under the personal direction of one and the 
same managing director, Signor Gesare Fera. The 
Elba mines are thus called upon to supply yearly 
about 600,000 tons of ore, undoubtedly a formidable 
output for mines which are reputed to contain 
only nine or ten million tons of ore. Their 
exhaustion would thus seemingly be a question 
of another fifteen years’ working, but it is stated 
that fresh deposits have recently been discovered 
in the island which will extend the life of the 
mines, in addition to some in Sardinia. 


THE GUANO-PALM INDUSTRY 
IN HONDURAS. 

It is the custom in Honduras, when clearing 
land for cultivation, to burn all growths, except 
marketable timber, and as guano-palm was con¬ 
sidered valueless large quantities were destroyed. 
Notwithstanding this the supply is abundant. 
Prior to 1908 the value of this,, timber was prac¬ 
tically unknown. On one of his periodical trips to 
Honduras for cargoes of dye and hard woods, the 
captain of a schooner was handed a piece of this 
wood for examination. Realising the possibilities 
for the development of an industry, he carried a 
larger sample to his principals in New York. On 
each successive voyage thereafter his cargoes have 
included large quantities of gnano-palm logs. The 
tree requires a damp marshy soil for its best 
development, and frequently attains a diameter of 
more than 2 ft. It is not marketable above that 
size, however, while the minimum is 8 and 10 
inches. It fiourishes and is abundant along the 
lowlands of the coast. The wood in its natural 
state is exceedingly porous and light, but damp and 
soggy. To prepare it for commercial use it is put 
through an evaporating process to extract the 
moisture, thereby greatly reducing the .weight, so 
that it is not only lighter than ordinary cork, but a 


given weight is capable of being compressed into 
much smaller bulk. It is used pulverised and in 
slabs. Lately the commercial possibilities of the 
wood have become known, as indicated by adver¬ 
tisements in trade journals offering for sale life¬ 
preserving equipments made from guano-palm. 
Planters in Honduras are awakening to the possi¬ 
bilities of the tree, and one banana grower, who 
annually clears a large acreage for banana cultiva¬ 
tion, is about to send a representative to close a 
contract with New York importers for a cargo of 
150,000 ft. of guano-palm. A recent enquiry from 
the same market calls for 1,000,000 ft. The greatest 
drawback to the rapid execution of orders is the 
difficulty of transportation. 


THE ECONOMIC CONDITION OF 
JAPANESE SAGHALIEN. 

The Island of Saghalien was occupied by the 
Japanese forces in 1905, and their possession of the 
island south of the fiftieth parallel was confirmed 
by the treaty of peace with Russia in October of 
the same year. Of the industries of the island, 
the one that has from old times been the most 
developed and important is fishery. The develop¬ 
ment of the herring fishery has of late been 
especially marked, and is now at the head of the 
industry, and next to it comes the trout and salmon 
fishery. With respect to the catch of these fish, _ 
the special right of laying nets, that is, the seine 
fishery right, is granted within definite limits of 
the sea, while for other fish it has been decided 
to allow fishery in common. Cod fishing is carried 
on to a considerable extent, and this is followed by 
crab fishing. The latter has developed remarkably, 
and the crabs caught are all tinned and chiefiy 
exported to America. About 10,000 cases (four 
dozen in a case) of tinned crab were produced in 
1909. To prevent the diminution of important fish, 
such as herring, trout, and salmon, the number of 
fishing grounds off the island is restricted to three 
hundred and forty-two. An experimental fish farm 
has been established on the western coast, where 
investigations and researches of various kinds are 
being carried on. Upon the cession of the island 
to Japan, general investigation was made respecting 
its agricultural capacity, with the result that 
it was ascertained that there were many tracts 
suitable for cultivation and pasturage, and that 
both soil and climate are favourable. Accordin^y, 
since 1906, agricultural settlers have been quartered 
in suitable localities, and domestic animals and 
various seeds have been provided for them. At 
present, according to a Japanese report, the chief 
products of the island are wheat, barley, oats, rye, 
pease, potatoes, hay, and vegetables. According to 
the investigation of the mining products of the 
island made since 1905, the principaL product of 
the island is coal, next to which are alluvial 
gold and iron pyrites. Coal is especially abun¬ 
dant, and is of good quality. There are three 
-mportant coalfields in the island, namely, the 
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northern, the middle, and the southern coal¬ 
fields, besides many others of less importance. 
The greatest of them is the middle coalfield, which 
extends from the Eiver Pnsutaki, a tributary 
of the Susuya, to the Eiver Tomarioro, the length 
being sixty miles, and the width varying between 
one and three miles. The northern coalfield lies 
along the eastern side of the mountain range 
of Earafuto, extending from near the mouth of 
the Eiver Poronai to the Eussian boundary. The 
southern coalfield is situated in the central portion of 
the Kotoro peninsula. Alluvial gold abounds in the 
beds of the rivers which come down from the Taraika, 
Susuya, and Shiretoko mountain ranges. Iron 
pyrites are found in large quantities in the ETotoro 
peninsula. In 1907 oil was discovered in the neigh¬ 
bourhood of Tokomho and Arakoi on the western 
coast. The forests are virgin, and of an extent 
unequalled in other parts of the Japanese Empire. 


THE WOOD-ALCOHOL INDUSTRY 
IN GERMANY. 

The wood-alcohol industry in Germany made 
slow progress until 1880, when the law providing 
for the denaturation of alcohol was passed, but 
about the same time the importation of wood 
alcohol and pyrolignite of lime from the United 
States began, and a number of the wood distilling 
firms merely bought up these imported raw 
products and manufactured them into acetic acid, 
methyl alcohol, and denatured wood alcohol. 
The largest concerns, however, soon established 
their own distilling plants in the thickly-wooded 
surrounding countries of Galicia, Hungary, and 
Eussia, and imported their raw products to their 
refining plants in Germany. Exact figures of the 
production of wood alcohol and pyrolignite of lime 
are not published, but according to a reliable 
estimate there were produced in a recent year, in 
Austria, Hungary, and Germany, about 6,500 metric 
tons of the former and 27,000 to 28,000 metric tons 
of the latter. The industry has also sufiered some¬ 
what of late years on account of the competition 
with the great volume, of denatured potato and 
grain alcohol produced in Germany. The fact that 
deciduous varieties of wood are comparatively 
scarce in Germany is another reason why the wood- 
alcohol industry is not so far advanced. Chemists 
and distillers state that wood from coniferous trees 
produces only about one-half the wood alcohol and 
p^oligneous acid produced by wood from deciduous 
varieties, and that the profitable distillation in the 
former case depends upon the quality and quantity 
of the pine oil and , tar obtained. On account of 
the costliness and general application of these 
woods the stumps of coniferous trees are practically 
aU that are distilled. The distillation of sawdust 
and wood refuse has not proved profitable, because 
p,. ij^^tit^diy all these products in Germany come 
coniferous woods, which not only produce 
'Sud pyroligneous acid, but very little 


tar and pine oil. The charcoal obtained in the 
distillation of sawdust, which is the only other 
product of possible commercial worth, is compara¬ 
tively valueless, because it is in powder form, and 
efforts to obtain it in briquette form have as yet 
proved unsuccessful. 


ARTS AND CRAFTS. 

The Exhibition at the Design Club ,—The Design 
Club, which has recently moved into new and 
more picturesque quarters at 106, Great Eussell 
Street, held an exhibition of members’ work early 
in June. As the greater number of the artists 
belonging to the club are designers for various 
kinds of manufacture, it is not often that there is 
a chance of seeing their work with any very certain 
knowledge of who is really responsible for it. The 
little show at the clnb-rooms, however, afforded 
an opportunity both of seeing what certain men 
are doing, and of realising the lines along which 
some of the best trade designers are moving. 
Amongst the repeating patterns shown at Great 
Eussell Street may be mentioned some interesting 
wallpaper and cretonne designs by Mr. Lindsay P. 
Butterfield, more closely allied to “the styles” 
than a good deal of his work; a little group of 
patterns by Mr. Sidney Hayward, one or two of 
which were more restrained and less naturalistic 
than the work one habitually connects with his 
name; some good carpet designs and sketches by 
Mr. Alfred Carpenter; some rather effective 
velveteens by Mr. Napper; a few clever, if not 
very tasteful, patterns by Mr, Wilcox; and a couple 
of very dainty and workmanlike little sketch 
designs for tablecloths, destined for round and oval 
tables, by Mr. Gordon Huntdn. 

Amongst the designs for stained glass were two 
or three figure panels by Mr. T. Erat BEarrison, and 
some very decorative and convincing ships by 
Mr. E. Ingram Taylor. Mr. Amor Fenn’s episcopal 
cross and his design for ironwork at the Wesleyan 
Church House were both distinctive and workman¬ 
like, and Mr. Alfred de Sauty’s bookbindings, 
without shouting in any way, compelled attention 
by their individuality, their freshness, and the 
unusual appreciation of balance and proportion 
displayed in them. The original of the Garden 
City poster by Mr. Tom Taylor proved how much 
better a good original is than even the most 
successful reproduction can hope to. be, and 
Mr. 0. F. A. Voysey’s rug design was a very clever 
and amusing bit of artistic playwork. The names 
of one or two of the members of the ’ Design Club 
are familiar to most educated people with any 
pretensions to artistic culture; those of the niajority 
are known only to the few immediately interested 
in applied design. The exhibition, when one con¬ 
sidered it in that connection, gave one rather a 
feeling of depression. Here is accomplished, and 
often really artistic work done by men of whom 
the general public have never heard, while the 
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names of half a score of workers in the artistic 
crafts, far less accomplished and no better artists, 
are quite well known. 

Textiles and the Coronation ,—The Coronation 
has, of course, been a good opportunity for seeing 
what the British textile manufacturers are doing. 
Their forces were called into action not only for 
the decoration of Westminster Abbey, but also for 
the clothing of those who took prominent part in 
the ceremony, and there seems to have been a very 
strong desire on the part of those concerned that, 
at any rate on an occasion so bound up with the 
nation’s life as the crowning of its King, an 
opportunity should be given for British workers to 
show what they could turn out. The patterned 
carpet in two shades of blue laid in the centre aisle 
of the nave was made by Messrs. Templeton, and 
is certainly a fine bit of weaving, whilst the colour 
and texture of the plain carpet by the same firm 
which covered the floor of “ the theatre ” left 
nothing to be desired. Messrs. Lister’s velvet 
(deep blue on a buf&sh ground shot with silver), 
which covered all the galleries of the Abbey, and 
formed the main part of the decorations, was a 
good copy of a worthy Italian model, and did not 
clash with or unduly pronounce itself against the 
surrounding stonework. The fine tissue hangings 
on either side of the altar, whose many colours 
blended into a most harmonious whole, reminiscent 
of the damask background to some primitive 
Italian picture, were woven by Messrs. Warner & 
Sons, while the very happy rendering of the seven¬ 
teenth-century Genoa velvet on the chair at Knole, 
which covered the recognition chairs, was by the 
same manufacturers. The efiect of the deep green 
(almost black) and huffish velvet on the pinkish 
red ground is fine in itself, and is wonderfully 
helped by the skilful employment of the “ Terry ” 
outline. The design of the damask for the thrones 
of the King and Queen is a very good example of 
William Morris’s work, and its colour, which looks 
a trifle dingy in the subdued light of the Abbey, is 
quite beautiful when seen in the bright sunlight. 
The large and dignified woven patterns of the copes 
of the Archbishop of Canterbury and the Bishop of 
Peterborough were taken by Messrs. Warner from 
old Italian designs, but the patterns are thoroughly 
good, and the efiectiveness of the op^n ogee pattern 
worn by the Bishop of Peterborough owes a great 
deal to the skill with which it has been treated. It 
cannot, perhaps, be said that the Coronation has 
done much to stimulate original design in textile 
fabrics. A good many of the more serious and 
dignified patterns are certainly founded on old 
models, but the greater number of the sprig 
designs and other light decoration used for ladies’ 
dresses are new, and these have afforded an 
oppportunity, which Messrs. Warner, and probably 
other firms, have not been slow to take, of showing 
what beautiful work can be done in England in the 
way of brocading on a damask ground in coloured 
silks and gold and silver thread by means of an extra 
shuttle. When ef ects like this can be got in the 


loom, a certain kind of embroidery ceases to be 
worth while. 

Embroidery for the Coronatioyi .—In one way and 
another the Coronation has been responsible for a 
good deal of embroidery, good, bad, and indifierent. 
The most monumental pieces of needlework are, of 
course, the frontal and dossal presented to the 
Abbey by the King and Queen, and carried out by 
Messrs. Morris & Go. from designs by Professor 
Lethaby and students of the Royal College of Art. 
The time allowed for the working of these im¬ 
portant pieces of embroidery has necessarily been 
short, and when one remembers that so late as the 
beginning of the year it was commonly said by 
those who might be supposed to know that the 
work had been entrusted to quite different hands, 
it is surprising that it has been carried out so 
satisfactorily. On the other hand, it is rather to be 
regretted that in the twentieth century our ideas 
of fitting altar hangings for the great Abbey Church 
of Westminster cannot soar beyond the repro¬ 
duction of the setting out of a late fifteenth-century 
frontal, which, though good in its way, is not 
remarkable for any particular beauty of design, 
and the introduction into these surroundings of 
archaic figures suggesting, alike by their drawing 
and their workmanship, a considerably earlier 
date. Of course, a conspicuously up-to-date design 
would have looked singularly out of place in the 
Abbey, but it would surely have been more fitting 
if the gift which will go down to posterity as 
commemorating the crowning of a twentieth- 
century king had borne some more characteristic 
marks of its own period. The embroidered arms in 
the thrones of the King and Queen and the chairs 
of the Duke of Connaught and Prince Arthur of 
Gonhaught have been executed by Messrs, hlorris 
from designs by the Bev, E. B. Dorling, and they 
are good examples of heraldic treatment, free from 
the heavy padding and various other vulgarities 
which so often mar work of this kind. The great 
part of the design has in each case been carried 
out in stitchery, but the garters, the mounds, and 
the ermine are in appliquA 

The Prince of Wales’s chair, for which Messrs. 
White, AUom are responsible, deserves separate 
mention. The problem before Messrs. Morris was 
how to get a large quantity of embroidery carried 
out at short notice in a creditable manner, and 
they have solved it satisfactorily enough. What 
Me^rs. White, Allom have set themselves to do 
has been to see how perfectly the design on one 
chair could be executed, and their success has 
been complete. The Prince of Wales’s arms, 
worked for them, from the design of Mr. Dorling, 
in the embroidery room of the Community of 
S. Mary the Virgin at Wantage, is a wonderful hit 
of wor^anship. The drawing throughout is well 
preserved. The heraldic beasts are full of vigour 
and go, and the unicorn, executed in silver thread 
couched with a variety of tints, is as full of colour 
as is the pearly silver lining of a delicate shell. The 
texture of the ermine, too, is cleverly and not too 
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naturalisticaliy rendered in stitchery. Irr short, 
the whole thing is a good example of the very best 
type of heraldic work. 

Students' Carving ,— ‘The armoire presented to 
the King and Queen by the students and teachers 
of the School of Art Wood-carving, was on view at 
39, Thurloe Place for a few days before it went 
to Buckingham Palace. It was designed by 
Mr. Grimwood, the chief instructor, and though 
more or less in the style of Francois I. work, it 
bears traces of its modern origin. The cabinet was 
planned so as to give a number of students in dif¬ 
ferent stages of progress an opportunity of showing 
what they could do; and some of the mouldings 
and other simpler parts were executed by students 
almost at the beginning of their careers, whilst the 
linenfold side panels and the Royal Arms of the 
central door gave ample scope to more advanced 
workers. The carving, which was the work of 
bond fide students, gave a very good proof of the 
thoroughly practical teaching provided by the 
school. 


EMPIRE NOTES. 

Imperial Unity .—Among the many recent con¬ 
tributions to the discussion of tbe subject of 
Imperial unity, one of the most important is that 
supplied by the publication of Mr. Richard Jebb’s 
hew book on “The Imperial Conference,*' in which 
he gives a carefully-compiled history of the pro¬ 
ceedings of the five conferences, commencing in 
1887, tracing their development as a constitutional 
institution. He has also dealt with some of the 
events in the intervals between the meetings, in 
order to present a complete and comprehensive 
■ view of the difficulties which have to be met if the 
movement is to be the success we all desire. There 
^ no C[uestion that the holding of these conferences 
has done much to promote union between the 
various parts of the Empire, but a great deal more 
will have to be done before the Empire attains 
that organic unity which is the ideal of the 
Imperialist, The present conference clearly shows 
that the Oversea Dominions will not be content 
with occasional pourparlers if they are to he 
r^arded as partners in the business of Empire, 
who must bear their fair proportion of its burdens. 
As a step towards the solution of the problems 
which surround the question of Imperial unity 
and how it may be best efieeted, the study of 
Mr, Jebb's work is necessary, and its issue there¬ 
fore timely. The same may be said, though the 
theme is essentially different, of Mr. Charles 
Bright's hook on “Imperial Telegraphic Gom- 
immicaMon,*' as upon the facilities of telegraphic 
throughout the Empire much 
depends for the creation of that spirit of union 
: wMch must be iKisad upon mutual understanding, 
, can only be brought about by close and 

, coaMsIant intercK^urse. 

AusimUm Solar Ohs&rvatory. —Reference 
33pde in th^ o<^umns, on more than one 


occasion, to the necessity of establishing a solar 
observatory in Australia, so as to complete the 
round-the-world chain of observatories, in order 
that the sun may be watched throughout the 
whole of the twenty-four, hours. A definite forward 
movement has now been taken to this end by an 
appeal which has been issued by the British 
Empire League for funds for the purpose of 
helping to establish the Australian observatory. 
It is hoped that the appeal will be successful, and 
that the balance required, £6,000, will speedily be 
raised. Such an observatory, it is stated, would 
ensure that the four great centres of solar work— 
the British, American, Indian and Australian— 
would be conducted by English-speaking peoples. 
In this connection it is interesting to note that the 
Canadian Government are arranging to establish 
an observatory in the Cariboo district of British 
Columbia, which is to be equipped as thoroughly 
as that of Toronto, so that it may be of service to 
the new university at Vancouver. 

A Co-operative Scheme for Alberta. —Mr. J, L. 
Stephens, a Unifeed States capitalist, has organised 
a Go-operative Farming Company for Alberta, 
which, in some of its features, is similar to a 
scheme of federative farming reported in the 
columns of a London journal recently. Under 
Mr. Stephens’s scheme, although there is but one 
farm, there may be many proprietors. These may 
be composed of the employees themselves, who 
will he paid for their work according to its value, 
and who will also be able to draw their share of 
dividends for the money they may have invested 
in the undertaking. The farm will be under the 
care of an expert scientific farmer, who will be 
expected to give instruction to those who may 
enter into the service of the company as employees, 
and yet at the same time be themselves parfe- 
owners of the estate. In this way a man who has 
had no previous experience on the land may 
acquire a knowledge of farming, and eventually be 
able to make a start on his own account, using the 
capital which he may have invested in the company 
for that purpose. Of course, very much will depend 
upon the management, but the principle of the 
proposal, which is an important development of 
the share system in vogue in various parts of the 
Empire, appears to be a sound one, 

A Canadian School of Commerce .—In the coming 
autumn, a school of commerce, similar in character 
to the schools established in London, Birmingham, 
Harvard, and Chicago, will be opened at McGill 
University, Montreal. The object of the school is 
to enable young men who cannot take a full college 
course before entering business to supplement their 
school education by a two years* course of special 
studies. The decision to open a school of the kind 
was reached after experiments on a small scale, 
during the last few years, which revealed a demand 
for such teaching by school graduates. 

JCnophration in Western Australia. —^Mr. 0. P. 
Gonigrave, F.R.G,S., who was formerly Assistant 
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Curator of the Perth. Museum, is now leading an 
exploring party in the north-west of Western 
Australia. He reports that in his trip across the 
Ord Biver, through the pine forests near the South 
Australian border, he has found the fauna and 
flora to he prolific, but he regrets to note the great 
destruction, in the Wyndham district, of the white 
egret, for the sake of its plumage, and suggests 
that steps should be taken to put a stop to it. Mr. 
Conigrave’s party is following up the work done, a 
few years ago, by Mr. F. S. Brockman and others, 
but he proposes to explore a part of the country 
into which no white man has yet entered—a country 
well watered and fertile, which, in years to come, 
will prove to be one of the richest districts of 
Western Australia. 

ShijyhuildinginYiGtoria, —Melbourne is evidently 
determined not to allow her great competitor, 
Sydney, to dominate the shipbuilding enterprise of 
Australia. It is proposed, therefore, that a start 
be made at Williamstown with the establishment 
of shipbuilding yards, and official inquiries are to 
be instituted with the object of discovering the 
best means of improving and developing the outer 
ports of Victoria. The Premier, the Hon. J, 
Murray, who is at present in London, says, ** We 
must have our own properly-equipped shipbuilding 
facilities, in order that we may be able to compete 
with any of the other States in this direction, and 
to deal not only with our own mercantile marine, 
but with any other large shipbuilding projects 
which may be afloat.*’ 

Emigratim .—The standing committee appointed 
by last year’s conference on emigration, the hold¬ 
ing of which was first suggested at a meeting of the 
Colonial section of this Society, has issued a 
report, which has been submitted to the Imperial 
Conference. In it they recommend that full 
consideration should be given to the problem of 
emigration within the Empire, and that, should 
the Imperial Conference be unable, as the case has 
proved, to attend to the subject in detail, a sub¬ 
sidiary conference should be -formed for the 
purpose. They further suggest that an official 
committee he appointed representing the various 
emigration societies of the United Kingdom, the 
chairman of which, and representatives of the 
chief departments concerned, should he nominated 
by the Government. The Dominions Governments 
might also nominate representatives. The 
functions of the proposed committee would be, 
among other things,, to co-ordinate the emigration 
societies of the United Kingdom—a very desirable 
undertaking—and to deal with the labour exchanges, 
distress committees, and other bodies, on all 
matters connected with emigration. In an 
appendix the report treats of the emigration of 
single inen and families, of women and of children, 
„ and emphasises the special importance of redressing 
the anomalies of female population in the Mother 
Country and the oversea States, and of encourag¬ 
ing the emigration, under properly constituted 


authority, of workhouse and orphan children. In 
view of the immediate need of Australia, New 
Zealand, and Canada for people, and of the pre¬ 
valent unemployment and distress in the home¬ 
land, which is persistent if in degree variable, 
the suggestions of the standing committee are 
worthy of the careful consideration of the home 
and colonial authorities, and of all who are 
interested in the maintenance and defence of the 
Empire. 

Tm in Bliodesia, —A discovery of tin in Ehodesia, 
near Salisbury, is reported. The ore has been 
located over an area of twenty square miles, and is 
said to give results up to 5 per cent, of metallic 
tin. The value of the find is stated to be confirmed 
hy engineers and tin experts. If the operations 
for proving the ore, which are now in progress, 
turnout successful, the discovery should be of great 
value to Ehodesia and to South Africa. 


NOTES ON BOOKS. 


Manual of Libeaby Bookbinding. By H. T. 

Ooutts and G. A. Stephen. London: Libraoo, 

Ltd. 7s. 6d. net. 

Though many books have been written on book¬ 
binding, they all, or nearly all, deal with that more 
distinguish*ed section of the craft which devotes 
itself to the encasing of books in leather, and the 
decoration of the encasement. And yet, for every 
single volume that is carefully and honourably 
clothed in the more ancient manner, there must • 
be thousands which are rapidly sewn and squeezed 
and packed into their shells of card and calico, to 
be hurried out into the world for a fleeting and 
transitory life. Despite the diflerenoe in intention 
and result, the new process is no less skilful than 
the old, but the skill has passed from the workman 
to the designer of the machinery. In this, as in 
all modern industrial processes, the workman has 
become an operative. He does not execute any 
work at all. He “ operates ” or ** minds ’* a 
machine which does a part of the work. The 
finished article is the result of the efforts of a 
number of machines, and the better the machine 
the less the intelligence required to *^mind” or 
look after it. The manufacture of a modern book, 
like the making of a modem bale of caUco, requires 
the service of a number of machines of the highest 
ingenuity. The nature of these machines, the 
manner of their employment, and' the results of 
their labours form the subject of the volume under 
review. It gives a very full and clear account of 
the varjlous methods hy which a book is turned out 
and of the materials employed. It provides much 
useful information and many practical hints for 
the benefit of librarians and others who have to 
employ binders j and, on the whole, it may he 
recommended as a very complete and serviceable 
treatise on a subject of interest and importance. 
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Silk: Its Peoduction and Manufacture. By 

Lufcher Hooper. London: Sir Isaac Pitman & 

Sons, Ltd. Is. Qd. net. 

This volume forms the eighth of the series 
known as “Pitman’s Common Commodities of 
Commerce,” an excellent set of little handbooks 
which have already dealt with ooSee, tea, cotton, 
sugar,, oil, rubber, and iron and steel. Mr. Hooper, 
who is well known as a writer and lecturer on the 
subject of weaving, gives a very concise and 
interesting account of silk. Starting literally 
ab QvOj he describes the various species of silk¬ 
worm, their anatomy, and the manner in which 
they are cultivated; this is followed by chapters 
on the history of silk and sericulture, reeling from 
the cocoons, silk throwing and winding, dyeing, 
varieties of the silk thread, ancient silk weaving, 
the webs of China, satin damask weaving, and so 
on until the last chapter, which treats of modern 
silk weaving. The book is written in a very simple 
style, which, with the illustrations, renders it 
easily intelligible, even to those with no technical 
knowledge of the subject. 


GENERAL NOTES. 


International Congress for Sanitary Dwel¬ 
lings, Dresden. —The Third International Con¬ 
gress for Sanitary Dwellings will be held at 
Dresden from October 2nd to 7th, 1911. The 
congress is divided into nine sections as follows:— 

Grmcp A : General ,—Section I. Town-planning 
(building, forms of country settlement, garden 
cities, width of streets, height of building). Sec¬ 
tion II. Construction of buildings (planning, 
distribution of space, building material, founda¬ 
tions, basement, kitchens, lavatories, floors and 
ceilings, staircases, lifts and roofs). Section III. 
Internal arrangements (lighting, heating, venti¬ 
lation, furnishing). Section IV. Sanitation 
(cleaning, removal of refuse, disinfection). . 

Group B: Dwelling Mouses .—Section V. Dwel¬ 
ling houses in towns. Section VI. Dwelling- 
houses in the country. 

Group C: Special Kinds of Dwellings .—Section 
VII. School buildings, boarding-schools, prisons, 
hotels, lodging-houses, hospitals, convalescent 
Ssjmmes, baths, churches, theatres, and other public 
hidings; Section VIII. Workrooms and work- 
shc^s, means of communication and transit (rail¬ 
way, tramways, ships, vehicles, etc.). 

Grmp D.—Section IX. Legislation, executive, 
etc. 

Intbbnation;&l Society for the Promotion op 
C oMMEROiAXi Education.— A meetings organised 
by the latematieiial Society for the Promotion of 
Commerml Education, is to be held in London 
from Jifly 24th |0 August 12th. It consists of 
some^y lecfeg^^es and a series of visits to places 
bi oommerc^ im in and around London. 


The lectures are to be given each morning at the 
London School of Economics. They will describe 
the actual conditions and methods of British 
industry and commerce. The lecturers are leading 
business men and university teachers who have a 
practical knowledge of the subjects upon which 
they arc lecturing. Among them are Mr. Mac¬ 
kinder, M.P., Mr. Lees Smith, M.P., Sir Laurence 
Gomme, Mr. Steele (of Parr’s Bank), Mr. Birgood 
(of the Edinburgh Life Assurance Company), Mr. 
Hirst (editor of the Economist), Mr. leans (editor 
of the D'on and Coal Trades Beview), Mr, Dunstan 
(of Wye Agricultural OoUege), Mr. Ben Morgan 
(Trade Commissioner to Australia), Mr. Ghiappini 
(Trades Commissioner to South Africa), and other 
well-known men. In the afternoons the students 
will visit docks, warehouses, factories, etc., and a 
whole day excursion to Birmingham will be made. 
The meeting is under the patronage of the London 
Chamber of Commerce, the London County 
Council, the University of London, the Boyal 
Society of Arts, and other societies. A strong 
executive committee are arranging the details of 
the meeting; they expect to have at least 150 
students. The fee for the course of lectures is £B. 
The committee would be glad to know of factories, 
warehouses, and other places of commercial interest 
in London which may he visited by the students. 
All who are interested in the meeting are invited 
to write to the Organising Secretary, Mr. E. 
Cleveland - Stevens, at the London School of 
Economics, Glare-market, W.O, 

The Bussian Salt Industry.— The production 
of salt is classed among Eussia’s principal 
industries, and it may be said to be centred 
in the Odessa district, two-thirds of the total 
output being produced there. It is the produc¬ 
tion of salt in that district which has made it 
possible almost to exclude the foreign article from 
Bussian possessions on the Baltic, and which will 
probably exclude it from the White Sea as well. 
The beginning was made last year to export from 
Eupatoria its best salt, which had been kept for 
several years in open stocks, to the Far East, there 
to be used in curing salmon and cod, to supersede 
Iapanese salt. In Bussia’s easternmost possessions, 
on the Vilui Biver, an affluent of the Lena, there 
are wonderful masses of the purest rook table-salt 
overhanging the river to a height of 150 feet or more, 
but the means of transport are not likely soon to- 
attain that development which will permit this salt, 
to be shipped to the Pacific coast. The little 
increase in the output of table-salt in Eussia is 
explained by the comparatively small rei^uirements. 
in the country for the production of soda and 
kindred industries. There are three ways in which 
salt is produced in Bussia, viz., raking out-the salt, 
crystals which fall to the bottoms of the numerous 
salt lakes during dry seasons, rock-salt mining,, 
and the evaporation of the brine obtained from 
deep wells. The total amount of salt produced in 
Bussia in 1909 was 2,489,000 tons. 
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NOTICE* 


CHAIRMANSHIP OF COUNCIL. 

On Monday, the 10th inst., at their first 
meeting, the Council elected Lord Sauderson, 
Chairman for the ensuing year. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 

THE APPLICATIONS OP ELECTRIC 
HEATING. 

By Professor J. A. Flemino, M.A.,D.Sc., F.E.S., 
M.Insfi.E.E., 

Pendei’ Professoi* of Electrical Engineering in the 
University of london. 

Lecture II,—Delivered March 13/Ji, 1911. 

The Appliances and Processes of Electric 
Heating. 

The simplest method of heating a substance 
electrically is to pass an electric current through 
it. If the body has sufficient but not too much 
conductivity, it will be heated, and if we can 
prevent this heat from being removed we can 
raise the temperature to any degree. Tins 
method is called resistance heating. If the 
substance under treatment is not a conductor, 
it can be heated by passing the current through 
another resistance in contiguity to it. This 
resistance must be refractory and non-oxidisable 
at high temperatures. Very few materials 
possess all the qualities necessary for such a 
heating resistance. Platinum is almost the 
only pure metal which has them all. 

Certain baser metals, such as iron, nickel or 
alloys, can be used up to temperatures not much 
above red heat, but are slowly acted upon by 
the atmosphere. .An alloy called nichrome— 
a nickel chromium steel—is, however,, exten¬ 
sively used as a heating resistance, and seems 


to endm‘e heating to a red heat for a consider¬ 
able time without destructive oxidation. A 
material called silundum has also come into use 
lately as a resistance material. It is prepared in 
an electric furnace. Carbon rods are packed in 
a crucible ^^ith a material which is principally 
silicon carbide (carborundum) and boron carbide, 
and when heated to 1,600® 0. or 2,000® G. these 
carbides volatilise and impregnate the carbon. 
This converts it superficially into a material 
which does not oxidise at a red heat. The 
resistivity, of silundum is approximately three 
times that of carbon. When prepared the carbon 
rods, now called silundum, are fixed in a metal 
frame, and can be heated ^dthout injury to a 
bright, red heat. 

Granulated graphitic carbon, mixed with 
carborundum and certain silicates, is also used 
as a resistance material, and is kno\m under the 
name Icryptol. 

Except in those cases in which the material 
to be acted upon itself forms the conductor, 
we may say that the above short list comprises 
ahnost all the materials suitable for forming 
the resistance in which the heat is generated by 
the passage through it of a current. The current 
may be created in this conductor either by the 
direct application to it of an external electro¬ 
motive force, or it may be induced in it by the 
action of an alternating current in a neighbour¬ 
ing circuit. This last method is called indmed 
heating. The direct and inductive methods can 
be combined together. The second method, 
although first in point of priority for producing 
heat electrically, is by means of an electric arc. 

We may expose a substance to the direct 
radiation from a powerful electric arc or arcs, 
and in that way raise it to a high temperature, 
provided it is a black body or good absorber. 
On the other hand, we may form the arc against 
the substance to be heated by making it one of 
the electrodes of the arc, and, lastly, we may 
combine together the resistance-heaMng and 
arc-heating by making the substance to be 
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heated one of the electrodes, forming the arc 
against it, and then bringing the other electrode 
into contact mtli the substance to be heated. 



FcBXi.eE FOB Steel Melting. 

As this was one of the earliest methods in 
point of time, we shall begin by considering this 
electric arc heating in its various forms. 

Sir W. Siemens, in 1879, was the first to con¬ 
struct an electric are smelting furnace, and apply 
it in metallurgy. Through the bottom of a 
crucible of fireclay or plumbago he passed a hard 
carbon and connected it to the positive pole of a 
direct current dynamo (see Fig. 21). The crucible 
was filled with fragments of iron or steel. The 
negative pole was a water-cooled iron or copper 
rod, which could be raised or lowered through a 
hole in the crucible cover. On malting contact 
an electric arc was formed, which soon melted 
the metal. Using a current of 36 amperes, Sir 
W. Siemens found he could melt 22 lbs. of steel 
in an hour, and his estimate of the cost was that 
with a steam-driven dynamo 1 Ih. of coal burnt 
in the furnace of the boiler would melt 1 lb. 
of steel in the crucible. This proved that in 
economy of working the electric furnace could 
compete with the regenerative gas furnace. 
Although this encouraging result w^as arrived 
at in 1879, it was not until the production of 
large electric currents had become an every-day 
ma.tter that attention again became directed 
to the advantages of the electric furnace. 
Nearly twenty years later, in 1898, the subject 
was again taken up by Major Ernest Stassano, 
an Italian Artillery ofiicer, -who has devoted 
much time during the last twelve or fifteen years 
to perfecting a form of arc furnace for steel¬ 
making. In its most recent form it consists of a 
dnm-^l^ iron vessel, lined with refractory 
(Wok, and cbsed by a dome-shaped roof (see 
or three carbon electrodes are 
lifted the sides, these meeting in tho 

and being moved in or out by means of 


hydraulic cylinders. Between these carbons a 
single or three-phase arc is formed. The metal 
to be melted is placed in the hearth below the 
arcs, and the whole furnace is supported in an 
inclined position and rotated so as to mix the 
contents when fluid. 

In the Stassano furnace the heating is produced 
by radiant heat from the arcs, so that the metal 
itself is not contaminated by touching the 
incandescent electrodes. As on this occasion 
we are concerned with the methods of heating 
rather than the results, we shall defer until the 
next lecture any discussion of the economical 
aspects of this furnace when used for steel 
manufacture. The next type of arc furnace is 
that developed by M. Paul Heroult, who in 1879 
directed his thoughts to this matter. Heroult 
was previously well known as the inventor of 
a process of making aluminium, to which w^e 
shall refer later; and he then turned his attention 
to the production of special alloys of iron with 
other metals, called ferro-alloys, by means of the 
electric furnace. 



Fig-. 22.—^Stassano Elboteio Abo Fuenace for 
Steel Manufacture. 


Heroult has designed two distinct forms of 
electric furnace—one a form of electric blast 
furnace for the production of pig-iron from ore. 
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and the other a tilting crucible fm’nace for steel 
manufacture. 

The latter consists of a sort of iron vessel, 
lined with refractory bricks, made of 
magnesite or dolomite. The furnace is mounted 
on trunnions, by means of which it can be tilted, 
and the contents emptied over a spout. There 
is also an inlet for an air blast. Over the furnace, 
and attached to it, there is an insulated support 
for carrying two massive carbon electrodes, 
which project through holes in the Hd of the 
furnace and can be raised or lowered at pleasure 
by gearing driven by electric or hydraulic power. 
One of these electrodes is the positive and the 
other the negative carbon (see Fig. 23). 


from ore. The furnace contains thi’ee carbon 
electrodes, by means of wliich current is passed 
through the coke charge near the mouth, 
maintains this at a red heat, and by means of 
the third electrode current is passed up the 
charge through the melted metal on the hearth 
to the upper layers. 

Under certain conditions as to cheapness of 
electric power and nature of ores, such an 
electric-blast furnace can be worked com¬ 
mercially for the production of pig-iron from 
haematite coke and limestone, as in the ordinary 
blast furnace. 

The French firm of Keller, Leleux & CHe 
have for many years carried on the business of 



Fig. 23.—Heroult Electric Arc Furhace. 


The furnace is worked in the following manner. 
A charge of steel scrap pig-iron, iron ore and 
lime is thrown into the furnace and the heavy 
graphite electrodes are brought down to touch 
it. When the current is turned on the charge is 
heated by resistance heating, and if the carbons 
are then raised two electric arcs are formed 
against it, which speedily melt the metal. The 
temperature is under control by adjusting the 
lengths of these arcs, and an air blast can be 
applied if required at the same time to oxidise 
the impurities. 

Objections have been raised to this type of 
furnace that the cost of renewals of the roof 
lining is considerable, owing to the intense and 
destructive heat to which it is exposed. Also 
that;, owing to the use of double (positive and 
negative) carbons there is risk of short circuits 
across the roof, inside or outside. These objec¬ 
tions, however, have not been a barrier to the 
extensive use of this type of furnace. 

Heroult has also invented a form of electric 
-blast furnace for the production of pig-iron 


producing calcium carbide, ferrosilicon and other 
ferro-alloys by means of electric furnaces, and 
they have developed a type of electric arc furnace 
for the reduction of iron ores. In its latest form 
tliis consists of a pair of cylindrical furnaces of 
iron, lined with refractory bricks, connected 
together by a tubular hearth at the bottom 



iTtSO 


Fig. 24.—Keller Electric Furnace for 
Reduction of Iron Ores. 

(see Fig. 24). In each of these cylinders is 
placed a large graphite electrode, G, and a 
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rliirdj J, can, if desired, be inserted in the rim 
of tlie connecting tube. The ore, coke and 
limestone are fed into these furnaces, and the 
heat generated by passing a current through 
the mass. As the iron ore is reduced the metal 



Fig. 25.— Girod Electric Arc Furnace. 


collects in the hearth and is kept liquid by the 
heat generated by the current passing through it. 

A steel refining furnace employed by the same 
firm does not differ essentially from the H4roult 
furnace in construction. A more recent type 
of arc furnace, for which greater simplicity 
is claimed, is that of M. Paul Girod, which is 
essentially a great, enlarged and commercial 
form of the first experimental arc furnace of 
Sir W. Siemens. 

The hearth of this furnace consists of an oblong 
steel vessel with spout, lined throughout with 
refractory material, such as magnesite or 
dolomite. Through this lining pass one or more 
]>ieees of soft steel (see Fig. 25). These serve to 
lead the current into the molten metal lying 
on, the hearth. These steel pieces may be made 
hollow, and he water-cooled. One or more 
carbon electrodes pass through holes in the 
cover or roof, but as these are of one polarity 
electrically, no short-circuiting can occur. 

The charge can be heated by pure resistance 
heat by bringing down the carbon electrode to 
touch it, or an arc can be formed between the 
carbon and the charge, and either direct or 
alteJmatihg current can be employed. The roof 
is lined with silica brick, the holes for 
the electrodes being fitted ivith a removable 
\^iwater-cooled frame. The Girod furnace can thus 
be mtimf a resistance or an are furnace, or both 
The is mounted on a semi- 

be tilted over 


to pour off either the liquid slag or the metal 
charge itself. The ease of manipulation and of 
starting uii, and general simplicity of con¬ 
struction, have gi\ren this Girod furnace a 
position of advantage. We shall consider more 
in detail in the next lecture the results of w^orking 
and nature of the product. 

Meanwhile, it may be said that one great 
advantage which these are furnaces possess for 
steel refining is that they enable very hot and 
liquid slags to be produced. After the metal is 
melted and the slag collected on the surface, the 
carbon electi'odes may be raised, so as to form 
the are against the slag, and this soon renders it 
entirely fluid, so that it can be poured off before 
the charge is tilted. 

On the other hand, there is always the possi¬ 
bility that carbon from the heated electrodes 
may enter the metal, and having regard to the 
extremely large variations in the quality of the 
finished steel, which are brought about by quite 
small changes in the percentage of carbon, it 
is highly desirable to have some methods of 
electric heating which are quite independent 
of electrodes, particularly as the cost of tb/?* 
large carbon electrodes is quite an importayit 
itom in the working of the arc furnaces. Th 
brings us to consider, then, in the next place, 
methods of resistance heating. These may be 
classified into methods of resistance heating in 
which the resisting circuit is the substance 
itself, which is being prepared, and next methods 
in which the resisting circuit is another material 



quite apart from the substance under preparation. 
Again, we may divide the methods into inductive 
or electrodeless heating and heating with 
current sent in from outside by electrodes. 

The class of electric furnaces called induction 
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furnaces were first suggested by M. Ferranti. 
He proposed to construct an alternate current 
transformer with am iron core and primary 
coil traversed as usual by an alternating 
current (see Fig. 26). In place of the 
secondary coil he surrounded the iron core 
with an endless trough or channel, A, A, form¬ 
ing one complete turn of a secondary circuit. 
If this trough is filled with fragments of 
metal, and if an alternating E.M.F. is applied 
to the primary coil, an induced eun*ent will 
be created in the secondary circuit which will 
heat and finally melt the metal fragments 
forming that circuit. This current is created 
by the changing magnetic flux linked mth the 
secondary cii'cuit. Hence no electrodes aie 
needed. The trough or channel wliich con¬ 
stitutes the secondary circuit must be made of 
refractory non-conducting mateiial (see Fig. 27). 
Induction furnaces of this type have come into 
extensive use for the preparation of the higher 
and special grades of steel. It is not possible to 
secure in them such high temperatures as are 
producible in arc furnaces, but the temperature 
and operations are completely under control, and 
there is no possible source of contamination of 
the metal being melted. One of the best knowm 
of the induction furnaces is that invented in 
1900 by Mr. F. A. Kjellin, a Swedish engineer. 
It consists of a massive rectangular iron core 
composed of thin plates of soft iron, insulated 
by non-conducting non-inflammable cement. 
Around this core is wound a coil of insulated 
vdre, through which an alternating current 
is sent. The core is also set in a bed of re¬ 
fractory clay, held together by steel plates (see 
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Fig. 27.— Section op an Ihouction Fuenace, 
SHOWING AnNXJLAE CHANNEL OR HeARTH. 


Fig. 28), in which is formed a channel also 
embracing the core, which constitutes the 
secondary circuit. This channel is covered with 
lids of refractory material, and the whole 
furnace can be arranged on trunnions so as to 


be capable of being tilted to run ofi melted 
metal from the channel. Since such ^an 
induction fiunace cannot reach the high tern- 
peratiu'e of an arc furnace, it is not adapted for 
working 'with impiue material, but when charged 



Fig. 28.— Kjellin Induction Furnace. 


mth a fairly high gi*ade of steel in lumps, 
these can be melted and refined, freed from 
occluded gases, and treated with required 
proportions of ferro-alloys containing nickel, 
vanadium, chromium, tungsten, and other 
metals, so as to produce the special steel now 
so much in demand for tools and machinery of 
various kinds. 

Another well-known induction furnace, in¬ 
troduced by the firm of Hermann Edchling k 
Co., of Germany, is the so-called Rochling- 
Rodenhauser furnace, in which induced heating 
is combined with direct-resistance heating. In 
the chaimel which forms the secondary chcuit 
steel plates are inserted to act as electrodes, 
so that a current from an external source 
may be passed through the molten metal 
in addition to the current being induced in 
it (see Fig. 29 and Fig. 30). This external 
electromotive force is obtained from an incom¬ 
plete metallic secondary circuit of copper which 
terminates in the plates of steel let in or sunk 
under the refractory lining of the furnace. This 
lining becomes conductive to a certain degree 
on being heated to a high temperature and so 
permits the current generated by the copper 
secondary circuit to pass through the molten 
metal. The effect of this, is that a larger 
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hearth can be used, and moreover the metallic 
secondary circuit reduces the power factor of 
the furnace so that it attains a higher plant 
efficiency. Induction furnaces on this plan up 
to eight or ten tons size at one east are at work, 
and are set on trunnions so as to be able to tilt 



Fig. 29.—^Rochlixg-Rodexhausek Ikbuction 
Fttenace, (Three phase.) 


the slag or charge at pleasure. Induction 
furnaces have also been constructed which 
operate with polyphase alternating currents as 
well as with single phase currents. 

The advantages of the induction furnaces 
are that a high degree of purity can be obtained 
in the steel produced. They can be constructed up 
to sizes capable of making a cast of ten tons or 
more of metal, and owing to the action of the 
magnetic field in churning up the liquid metal a 
great uniformity in the quality of each cast can 
be attained. The first charge is melted by placing 
steel or iron rings in the channel. These are 
melted down and form a bath in which the 
rest of the materials are placed. There is a 
curious effect called the “ Pinch efiect,” which 
sometimes makes its appearance in induction 
furnaces; the liquid or semi-liquid charge 
draw's itself at one place so as to narrow the 
section, and then an interruption occurs in the 
circuit with arcing, and the process is repeated. 

Another advantage which the induction 
furnace possesses over the arc type is that the 
load IS more constant and is under better control. 
In the case of direet'-current arc furnaces the 
rapid variations in the load necessitate the use 
M special means to control the current, 
r We may next direct attention to a type 
j " ^ .i?^lanee furnace for smaller work in 
^ to- ' creating' the resistance 


is a granulated high - resistance mixture of 
carbon and other secret components, suitably 
named “kryxotoi.” This granulated material 
is packed round a tube or crucible to be heated, 
and the current is sent through the kryptol by 
means of carbon electrodes. The substance 



Fig. 30.—Section op a Tipping Induction 
Fubnacb. 


which is to be heated is not therefore in contact 
with any material to injure it, and the operations 
take place just as if the tube or crucible were 
heated by gas. Such furnaces are more useful 
for chemical laboratory and small metallurgical 
work than for larger operations in the factory. 
To the same class belong the very useful 
laboratoxy electric furnaces introduced by 
Herjeus. In these porcelain tubes of refractory 
material are wound outside spirally with 
platinum foil in strip, and the foil is covered 
with asbestos and refractory non-conducting 
material. If a current is passed through the 
platinum it can quickly be brought up to a 
temperature a little short of its melting-point 
(1,750° C.) and maintained for any length of 
time unaltered, say, at 1,500° C!. Hence the 
interior of the tube can be raised to 1,400° C., 
or above the melting-point of gold and copper, 
in a very short time. 

Such tubular Herseus furnaces are especially 
useful for conducting chemical organic com¬ 
bustions in glass tubes, and furnaces of this kind 
are made for heating crucibles, aud also in the 
form of muffies for metallurgical research. They 
are supplied in London by Messrs. J. J. Griffin & 
Sons. The enormous advantage which they Have 
over gas for these purposes is obvious. There are 
no products of combustion to defile the air and 
necessitate special means of ventilation, no 
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external radiation and waste of heat, and no 
chance of the products of combustion reaching 
and spoiling the substances under operation. 
No one who has carried out an organic com¬ 
bustion in a chemical laboratory with an Herseus 
furnace would ever desire to return even to the 
best of the gas furnaces used for this purpose. 
The electric furnace can, of course, be used in 
any position, and a tube can be heated vertically 
or at the top only, or in any limited position. 
Varieties of arc furnace for experimental work 
have been designed by Moissan, Borchers, and 
others. One common type consists of a pair of 
blocks of lime, fireclay or magnesia, hollowed 
out, so that when put together they form a 
ca’^dty in which a substance can be exposed to 
the heat of an electric arc formed between two 
carbon rods, which are inserted through holes 
in the blocks and meet in the centre. 

When the substance to be heated is not 
affected by contact with carbon at a high 
temperature, it may be placed in the hollow 
crater of the positive carbon, and then exposed 
to the highest temperature it is possible for us 
to obtain. 

Where such contact with carbon is inadmis¬ 
sible, we can still obtain very high temperatures, 
exceeding 2,000° 0., by passing strong electric 
currents through tubes of iridium or magnesia, 
wthin which the object to be heated is placed. 

We have yet to consider the very simplest 
tj^e of electric furnace, in which there is neither 
electric arc nor heating circuit, but the heat 
required is obtained by passing the current 
through the substance itself. 

In nearly all cases the oxides or sulphides of 
metals are either very bad conductors or even 
non-conductors at ordinary temperatures ; 
but these substances in most cases become 
conductors when heated. Whilst rise of tem¬ 
perature diminishes the conductivity of a metal, 
it increases that of the oxide of the metal. 
We have an excellent instance of this in the 
Nernst electric lamp. The oxide of magnesium 
or magnesia, as also the oxides of the rare metals 
thorium, yttrium, and so on, are practically 
noii-coiiduotors of electricity at ordinary tem¬ 
peratures. If, however, these oxides, or, better 
still, mixtures of them, are heated, they become 
fairly good conductors, and then can be main¬ 
tained in an incandescent condition by a cunrent 
sent through them. We have, therefore, only 
to overcome the initial stage of non-conductivity, 
and this can be done sometimes without prejudice 
to the results by mixing a certain proportion of 
graphite or coke with the oxide or substance. 


If, then, a current is passed, heat enough is 
produced by its passage through the carbon to 
raise the temperature of the mass to a point at 
which it begins to conduct all through, and the 
temperature can then be raised to any desired 
point by increasing the current. 

The electric tenace is then reduced to its 
simplest elements—^viz., the electrodes, which 
are generally carbon, and a mass of the substance 
operated on. We may even in many cases 
dispense with any containing vessel, the outer 
portions of the heap of stujff being heated being 
sufficient. In the next lecture we shall discuss 
several important industries which have grown 
up, based entirely on this simple mode of 
electrical heating. 

On the present occasion I want to devote the 
remainder of the time to the discussion of some 
interesting questions with regard to the size 
and nature of the electrodes. With the exception 
of the induction furnace, we have in all cases to 
lead the current into and out of the object to 
be heated in the furnace by* means of electrodes. 
These electrodes ace not merely the avenues by 
which current or electric energy enters the 
furnace, they are also avenues by which heat 
escapes from it. A most important question 
therefore is the size and nature of these 
electrodes. Moreover the electrode, no matter 
what it may be, is a place in which the current 
is producing heat, and therefore the electrodes 
themselves dissipate electric energy. If anyone 
were asked what size the electrodes should be 
the first reply might be: as thick and short as 
possible, to avoid waste of electric energy in 
them. But this reply would have to be 
corrected, in view of the known fact that' all 
good conductors of electricity are good con¬ 
ductors of heat, and therefore if the electrode 
is made a good conductor to avoid dissipating 
electric energy in it, it thereby becomes an 
easy avenue for the escape of heat from the 
furnace. Moreover, this escaping heat raises 
the temperature of the copper conductors 
conveying the current to the furnace, and 
thereby also increases the dissipation of energy 
in them. Hence the problem of the correct size 
of the electrodes is not to be solved without a 
careful analysis of the phenomena of the fiow 
of heat and electricity in the electrodes. This 
analysis has been furnished by Mr. Carl Hering 
in an interesting series of papers which 
elucidate the matter admirably. Following him, 
let us consider the question of the dissipation and 
flow of energy in an electric furnace electrode 
or conductor which is insulated perfectly for 
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heat and electricity over its surface except 
at the ends. Let ns suppose that this electrode 
is set in a furnace vith one end kept at a 
temperature T (the hot end), and the other end 
(the cool end) kept at a temperature T„. Let 
the length of the electrode be L and its section 
everjnv'here the same he S. Then consider a 
section at a distance x from the cool end, and 
let this section have a length dx* Let the 
temperature at the distance x be t, and that at 
the distance x + dx be t -h dt, then there is a 
gradient of temperature dtjdx down the section. 
Heat therefore flows from the hot end to the 
cool end of the electrode, and heat is also 
generated in the electrode by the current. 
Consider the section of length dx^ then if A is 
the current and p the resistivity (taking the 
mean value), the heat, reckoned in joules, 
created per second in the section is equal to 

h^pdx 

“S 

Furthermore, heat flows through the section in 
virtue of the temperature gradient, and this 

heat, reckoned in joules, is equal to 

whei'e h is the thermal conductivity in calories 
per square centimetre per second per degree 
gradient. The heat that flows out of the section 
on the cool side being denoted by h, the heat 
that flows into it on the hot side must be less 
by the amount generated in the section elec¬ 
trically. Let us denote the heat flowing in 
by ^ -f dh, and the heat flowing out by h, then 
the heat created in the section is 


Ji Qh dJi^ = — dJi, 
and this must be equal to 

Also the heat flowing out is represented by 
I dt 


JArS 


dx 


Accordingly we have 

-dh = :^dx, 

s 

and integi'ating we have 

-^ = ^* + 0 
wh^ C is some constant. Also 

K=:ns^, 

h&xm A®p C 

f, - ^ ^ 


Now if J5 = „, f = To, and hence = T^,. And 
f X = L, t = T, and we have 

2 S 'L ^ 

Therefore 

- a - 1(T - T„). 

This gives us an expression for the heat passing 
any section of the electrode per second at a 
distance x from the cool end. Let x = 0, then 
we have k = Ho, and therefore 

or the heat flowing out at the cool end is equal 
to the flux of heat due to conduction plus half 
the heat electrically produced in the electrode. 
If X — L, then h = H, and we have 

H=’M(T-T„) 

For electrodes of given material and for given 
temperatures of furnace, and given currents, 
these expressions may be written 

s,=Pd+9, 

s=9-pd, 

d 

where d is the dimension ratio L/S, and P and Q 
are constants. 

Now it is clear that Ho or the heat flowing out 
of the electrode is a ftmction of d^ the dimension 
ratio of the electrode, and H„ is a minimum 


when d has such a value that cl 




Also when this is the case H is zero or no heat 
flows into the electrode from the furnace* 

Hence itis always possible to design electrodes 
for given cases which shall not rob the furnace 
of any heat or allow heat to pass through them 
from the furnace. 

It will be seen that the ordinates of the curves 
denoting the variation of H and with d are the 
sum or diflerence of the ordinates of a straight 
line and an hyperbola, the slope of the straight 

line being P =1 A^p, and the constant of the 

a 

hyperbola being Q =i JA; (T - T^^), 

T 

Hence the value of d or which gives the 

D 

minimum heat loss, is given by 

For a given current and temperature fall it 
depends therefore only on the product of the 
thermal and the electric conductivity, and that 
substance will be the most useful for electrodes 
in which, other requirements being met, this 
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product is a niinimum. Substituting the value 
of di which makes the electrode loss a minimum, 
we find that this minimum loss from the cool 
end, which we will denote by H'n, is given by 

H'o = 2VPVQ=Av'^Vip'yT^^ 

Tliis show'-s that when the electrodes have 
had their dimensions so proportioned as to 
produce the minimum heat loss from the cool 
ends, that minimum loss is proportional to the 
current, to the square root of the tempera¬ 
ture gradients down them, and to the square 
root of the ratio of the thermal and electric 
conductivities. This ratio is very nearly the 
same for all pure metals, but not identical for 
non-metals, and for allotropic forms. It is also 
in pure metals proportional to the absolute 
temperature. The value of the ratio for 
carbon and graphite is not very certain, and we 
are ignorant of the manner in which these values 
vary with temperature. 

In the above simple investigation Mr. Hering’*^ 
has assumed that the quantities Tc and p are 
constant, and have values equal to the mean 
value between temperatures T and To- The 
necessary modifications, when h and p are taken 
as linear functions of temperature, have been 
made by Dr. A. E. Kennelly, and he has given 
the correct formulse for the loss of heat at the 
cool end and absorption of heat at the hot end 
of the electrode. 

Mr, Hering has made some measurements 
of the values of the ratio hj'K, — Jcp for ordinary 
arc-light carbons and for graphite electrodes. 
He obtained the following values at about 
900^ 0. 

Graphite A;/E = ^p = 0'74 x 0*000323 = 239 x 10'®; 
Carbon Ic/K = hp = 0*829 x 0*00148=487 x lO"*. 

Hence, at this temperature, 900° G., we should 
have as the values of a/ kp and Vk/p 

Graphite ^/^ = 15‘5x 10"®, a/^-4cS; 

Carbon V^p=22xl0"®, -v/A/p = 15. 

Accordingly, the minimum electrode loss for 
carbon would be 50 per cent, greater than for 
graphite. Also for a given length of electrode 
the graphite electrode could be one-tliird the 
section of the carbon. Tins investigation shows 
that the size of the electrodes is not a matter of 
indifference nor the nature of the material 
selected for them. For a given material it shows 
that there is a certain dimension ratio (L/S) 

* See Dr. A. E. Kennelly, '* On the Modifications in 
Hering’s I^aws of Furnace Electrodes introduced by including 
Variations in Electric and Tliemal Uesistivity.”—Proceedwig's 
of the Americmi Institute of MeetrioaU Engineers^ 1910. 


which gives the minimum heat loss at the 
electrodes. 

It proves also that the notion that graphite 
electrodes have a disadvantageous thermal 
conductivity is a fallacy, and it proves in 
addition that as far as nature of material is 
concerned that substance is the. best for elec¬ 
trodes in which the product of the electric and 
thermal conductivities is greatest. The practical 
rule for electrode dimensions is, then, to make 
the electrodes as short as practical considerations 
will permit. As the appropriate cross-section 
will diminish with the length, this makes the 
bulk, and therefore the cost of the electrode 
as small as possible. Moreover, the equations 
show us the importance of producing the 
required furnace heat with as high a voltage and 
small a current as possible, and also effecting 
the required chemical change at the lowest 
possible temperature or avoiding excessive 
temperatures. 

Much discussion has taken place on the 
validity of Hering’s laws of electrode loss, but 
there is no doubt that the general principles on 
which they are based are sound. The modifi¬ 
cations which have to he made in his equations 
when the variation of thermal and electric- 
resistivity with temperature is taken into con¬ 
sideration are not large, but the electrician who 
desires further details must be referred to the 
Papers published in the Froceeditigs of the 
A7nerica7b Institute of Electrical Engineers 
for 1909 and 1910, entitled “ The Laws of 
Electrode Losses in Electric Furnaces,'’ by 
C. Hering, “ The Proportioning of Electrodes 
for Furnaces,” by 0. Hering, and the Paper by 
Dr. A. E. Kennelly already mentioned. 


A PROPOSED LOW-LEVEL TUNNEL 
AT MONT CENIS. 

The advantage of a second tunnel, to relieve the 
heavy traffic on the Mont Cenis line, is a subject 
which is receiving considerable attention at the 
present time in France and Italy. 

Opened on September 17th, 1871, the Mont Cenis 
tunnel was for ten years the only gateway” by 
which railway travellers from western Europe 
could enter Italy. The opening of the two other 
great Alpine tunnels—-yia., the St. Gothard in 1880, 
and the Simplon in 1906—have to some extent 
diverted the passenger traffic from the old capital 
of Piedmont; 

The gradients on the approach to the tunnel 
from the Italian side are very st^p, and it is 
thought that, by constructing a new tunnel at a 
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lower level than the present one, a considerable 
saving in the cost of traction could he made. 

The new line, proposed by Signor D. Regis, a 
Turin engineer, would leave the present Turin to 
Modana railway at the station of St. Antonino, 
35 kilometres (21f miles) from Turin, and follow 
the course of the Dora Eiparia River on the right 
bank as far as the little village of Exilles. Here 
the valley would be crossed by a bridge and viaduct 
about 700 metres (765 yards) in length, to reach to 
the southern entrance to the great tunnel, a distance 
of 31 kilometres (19J miles), with gradients not ex¬ 
ceeding 20 per 1,000 (1 in 50). The total rise from 
St. Antonino to this point is 523 metres (1,714 feet). 

Piercing the mountain in a north - westerly 
direction for a length of 22,200 metres (13| miles), 
the tunnel would rise 154 metres (505 feet) to the 
culminating point, which is fixed at 1,069 metres 


(3,507 feet) above the sea-level. From this point, 
which is 226 metres (741 feet) below the greatest 
altitude in the Mont Cenis tunnel, there will be a 
fall of 12 metres (40 feet) to the northern entrance, 
situated about 450 yards from the existing frontier 
station of Modana, at an altitude of 1,057 metres 
(3,468 feet) above the sea-level. 

The total length of the proposed line and tunnel 
would be 88J kilometres, as compared with the 
105 kilometres of the existing Mont Oenis route, 
a saving of about ten miles in favour of the former. 

The cost of tunnel and approach line is esti¬ 
mated at 84 millions of lire (£3,360,000), and, if 
constructed, a saving of about 3,200,000 lire 
(£128,000) could be efiected annually. 

The following table gives the altitudes of the 
proposed tunnel (Exilles — Modana) as compared 
with those of the three existing Alpine tunnels:— 


1 

Length- 

Height above Sea-level. 

Name of Tunnel. 

Metres. 

Miles. 

North 

Entrance. 

Culminating 

Point. 

South 

End. 


i 

t 


Metres. 

Metres. 

Metres. 

Proposed low-level tunnel (Modana—Exilles) . 

22,200 

1 

I m 

1 

1,057 
{3,468 ft.) 

1,069 
(3,507 ft.) 

904 

(2,966 ft.) 

!&ront Cenis (Modana—Bardonnecehia) . , . 

12,133 

n 

1,160 
(3,805 ft.) 

1,295 
(4,248 ft.) 

1,292 
(4,239 ft.) 

St. Gothard (Goschenen—Airolo). 

14,920 

1 

1,109 
(3,639 ft.) 

1,154 
(3,786 ft.) 

1,145 
(3,756 ft.) 

Simplon (Brigue—Iselle). 

19,734 

m 

687 

(2,255 ft.) 

705 

(2,312 ft.) 

657 

(2,155 ft.) 


THE SNUFF INDUSTRY OF BAVARIA. 

It is in the mountain districts of Germany that 
snuff-taking is general, and it is in such, districts 
that most of the forest areas of the country are 
found. In the forests, as a rule, smoking is for¬ 
bidden, and this may account for snuff-taking 
superseding tobacco - smoking. A considerable 
portion of the Bavarian tobacco is made into snuff. 
There are several factories in Nuremberg that 
make a specialty of the so-called “BrazU-roil 
tobacco,” made ready to he ground up for snuff, 
and in Landshut and Regensburg are half a 
dozen factories having a considerable output of 
an especially favoured brand of snuff known as 
^^Schmalzler,’* undoubtedly so named because the 
main ingredient, after tobacco, is grease (Schmalz). 
Landshut is the centre of the Sohmalzler snuff 
industry. It is still the custom for the old forest 
dwellers—that is, the Bavarian highlanders—to 
, prepare their own snuff, which, in the language of 
the people, is known as ‘‘Sohmei” or Sehmai,” 
and almost every old snuff-taker has a special 
recipe of his own. According to the American 
Consul at Nuremberg, tobacco usually forms not 
more than half the body of this snuff. The 
tobacco is the so-called Brazil-roUs. These are 
' formed of tobacco leaves first soaked in a syrup, 
stron^y impregnated with various spices, and then 
twisted into hard rolls of about one inch and a 


half in thickness. These rolls can be bought from 
every village shopkeeper. The old snuff-taker 
adds to this tobacco, according to individual taste, 
beef tallow, a little lime, a small pinch of very fine 
pulverised glass, and such flavouring matter as his 
experience has found most pleasing. The ingre¬ 
dients are well mixed in a wooden bowl with a 
wooden pestle, the rubbing process being continued 
until the required degree of fineness is reached. 
Pine needles or other similar ingredients are often 
added as flavouring. The Schmalzler thus finished 
is usually carried in pouches made from hog’s 
bladder, or in wooden boxes. According to 
statistics prepared at Passau, to which Landshut 
belongs, about 220,000 pounds of Schmalzler are 
consumed in the district annually. The produc¬ 
tion of the factories at Landshut and Regensburg 
is somewhat larger, but not very much, for the 
Schmalzler is largely consumed at home. As 
tobacco forms about half the bulk of the Schmalzler 
it follows that something over 110,000 pounds of 
tobacco are used by these factories annually. A 
good part of it actually comes from Brazil, where 
the roll bearing that name was first made, and 
these factories consume more than half the impor¬ 
tation of this class of tobacco. In recent years, 
however, considerable quantities of Bavarian 
tobacco have been made into the so-called Brazil- 
rolls and eventually ground and mixed into the 
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Schmalzler. In the district about Landshut the 
habit of snuff-taking is almost universal. The 
children learn it early, and the women not infre¬ 
quently contract the habit. Foresters sent there 
from districts where the habit is not known are 
said to acquire it very quickly, and its use and the 
strength of the habit have received official recog¬ 
nition in the instructions to the authorities of 
prisons and similar institutions in South Bavaria 
that confirmed snuff-takers must not be suddenly 
and entirely denied its indulgence. 


THE WORLD’S PRODUCTION OF 
RAW SILK. 

The Union des Marchands de Soie of Lyons, 
have published the following statistics respecting 
the production of raw silk throughout the world 
during 1910, as compared with that of the previous 
year:— 

Euro^an Countries. ^ miogrammes.^^” 


France. 

674,000 

320,000 

Italy. 

' 4,251,000 

3,947,000 

Spain. 

82,000 

83,000 

Austria-Hungary . 

378,000 

355,000 

Totals . 

5,385,000 

4,705,000 


Levant and Central Asia, 
Turkey in Asia— 

Anatolia (Brussa and 


Ismid). 

665,000 

510,000 

Syria and Cyprus . . 

445,000 

515,000 

Other Provinces . . 

125.000 

100,000 

Turkey in Europe— 

Salonica, Adrianople 

380,000 

285,000 

Balkan States— 

Bulgaria, Servia, 

Roumania .... 

223,000 

170,000 

Greece and Crete . . 

60,000 

55,000 

Caucasus. 

540,000 

520,000 

Persia and Turkestan (ex- 

ports). 

600,000 

640,000 

Totals . 

3,038,000 

2,696,000 

TJie East, 



China (exports from 

Shanghai *) . . 

5,185,000 

5,345,000 

China (exports from Gan- 

ton t). 

2,295,000 

2,500,000 

Japan (exports from Yoko- 

hama). 

8,372,000 

8,890,000 

India (exports from Cal- 

cutta and Bombay) . 

235,000 

215,000 

Totals . . 

16,087,000 

16,950,000 

General Summary. 

European Countries . 

5,386,000 

4,705,000 

Levant and Central Asia . 

3,038,000 

2,695,000 

Eastern Countries. . . 

16,087,000 

16,960,000 

Totals . , 

24,510,000 

24,350,000 


* Including Tussah aud native-spun silks, 
t Including exports to Bombay and other parts of India. 


These figures show a considerable falling off in 
the production of silk in Europe during 1910, as 
compared with that of the previous year. The 
decrease is particularly noticeable in France 
and Italy, in which countries the diseases of 
the silk-worm and mulberry tree are still so 
prevalent. On the other hand the East, particu¬ 
larly Japan, holds her own, and even shows a 
notable increase last year over the production 
of 1909. 


NOTES ON BOOKS. 


How TO Majjage a Suction Gas Producee. By 
W. A. Tookey. London: Percival Marshall <& 
Co. Is. net. 

This little manual is designed for the use of 
engineers and attendants placed in charge of 
suction gas producers. It gives in simple language 
an account of the starting of a gas producer, the 
principles involved in gas production, the generator 
of a suction gas producing plant, the connections 
between the generator and scrubber, the scrubber 
and purifying apparatus, and the connections 
between the scrubber and the engine. A number 
of simple diagrams illustrate the test, and complete 
a very practical little handbook well calculated to 
fill the purpose for which it is intended. 

Some Notes on the History op Secondary 
Education in Jamaica. By Frank Oundall, 
F.S.A. Kingston; The Institute of Jamaica. 

Up to the middle of the nineteenth century the 
historian of secondary education in Jamaica had 
little to chronicle but mismanagement and mis- 
appropriation of funds; and even to a considerably 
later period the state of culture in the island 
appears to have remained somewhat elementary. 
Of late years, however, considerable improve¬ 
ments have been made. In most of the secondary 
schools the curriculum is now based on the 
requirements of the Cambridge University Ex¬ 
amination Syndicate. This body has held ex¬ 
aminations yearly in the island since 1882, when 
fifteen candidates sat. In 1893 and 1910 the total 
reached 328. In 1881 a stimulus was given to 
secondary education by the institution of the 
Jamaica scholarships (worth £200 per annum for 
three years, or £150 per annum *for four years, or 
£120 per annum for five years), tenable at any 
recognised university or college in the Empire; 
and in 1904 the first Rhodes scholarship of £300 
per annum, tenable at Oxford for three years, was 
awarded. This scholarship is limited every third 
year to candidates educated entirely in Jamaica. 

The occasion which induced Mr. Oundall to put 
together these notes is interesting. They were pre¬ 
pared for the information of Mr. H. H. Piggott, 
H.M. Inspector of Schools, who in the beginning of 
this year visited Jamaica as a result of the sugges¬ 
tion of the English Board of Education that they 
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were willing to lend the services of an inspector for 
inspection work in any colony. Mr. Piggott’s 
visit was the first of its kind paid by a British 
school inspector to a British colony. 


GENERAL NOTES. 


Pelagic Sealing. —The Pelagic Sealing Confer¬ 
ence, which has been sitting at Washington, has 
come to the wise decision to suspend pelagic seal¬ 
ing for a period of fifteen years. The pelagic 
sealers kill the female seals on their way to and 
from the feeding grounds, and the death of every 
■ female so killed means the loss of two more lives 
to the herd—of the cub left to starve in the rookery, 
and of the cub as yet unborn. If this were con_ 
tinned, the total extinction of fur seals would soon 
be brought about. The herd has already been 
reduced from about two millions in 1882, when 
regular pelagic sealing began, to 185,000. It is to 
be hoped that the fifteen years’ respite will do 
much to restore the herd to its former condition. 

Fobestry on American Bailways. —The Penn¬ 
sylvania Railroad has conducted forestry operations 
on a large scale for some years past, and according 
to the report of the company’s forester, recently 
issued, some 4,000,000 trees have been planted in 
the last nine years, beginning in 1902 with 13,610, 
and reaching a maximum of 1,054,010 in 1909. 
The operations cover tracts of land adjacent to 
various points of the lines east of Pittsburg and 
Erie, and about thirty-two acres are devoted to 
nursery purposes at Morrisville, Pa. The company 
has recently completed two large sleeper and timber- 
treating plants at Mount Union and Greenwich 
Point, Pa., which have a combined annual capacity 
of 1,500,000 sleepers or their equivalent. Although 
this plant was not put in service until July 1st, 1910, 
the lumber treated during that year included 
671,369 sleepers, 4,500,000 feet of lumber and 
switch timber, 90,306 paving blocks, and consider¬ 
able quantities of fence-posts, cross-arms, and poles. 

Mineral Pbodtjction of the Island op Sar¬ 
dinia. —The mineral production of the Island of 
Sardinia during the year 1909 amounted to 
168,481 tons, to the value of 18J millions of lire 
(£780,000). Of this amount zinc figures to the 
value of 9,200,000 fire (£368,000); lead, 5,400,000 
lire (£216,000); lignite, 277,000 lire (£11,080); iron 
, ore, 78,000 Ure (£3,120); silver, 68,000 lire (£2,320); 
manganese, 470,000 lire (£18,800). These amounts, 
wMch are ocmsiderably below the average for the 
la^ toA are due to the low prices which 

haye prevailfid in the metal market for lead, zinc, 
and antitaony. This has had the efieot of stopping, 

, to BW© extaal, the exploration and development 
^ ivjst thro'^heut the island. The number of 

- " employed in this industry was 12,487, 

; Ifdng 1,238 less i^an the average for the preceding 
nine years. 


The Hemp or ‘‘ Chingma ” Industry in China. 
—Ohingma, which means a light-green hemp, is 
cultivated to a considerable extent in the Tientsin 
district, in the Pei-ho Valley, along the Grand 
Canal, and in the region to the north and west of 
Pekin. The methods of preparing the fibre for 
market are very primitive. The leaves are stripped 
from the stalks by hand, and are used for a number 
of purposes. The fibre is contained in the outer 
rind or bark of the stalk, as is the case with fiax, 
and is submitted to a process analogous to the 
retting of flax. The stalks, bound in bundles, are 
submerged in water, generally in a stagnant pool, 
and mud from the bottom is piled over them to 
keep them covered. After time has elapsed to 
allow the vegetable gum which holds the fibres 
together, and to the inner stalk, to decay, the stalks 
are stripped of the fibre by the latter being drawn 
by hand over the teeth of a rude iron comb, fixed 
to a heavy plank. This combing is all the prepara¬ 
tion it gets. It is then made np into bundles for 
the market. The inner stalks, which are very 
white, are used for. fuel. Large quantities of the 
fibre are exported from Tientsin. 

Electrolytic Steel. — The manufacture of 
electrolytic steel seems to be progressing in Nor¬ 
way. Two new companies have just been formed, 
and made a beginning with building operations. 
The Stavanger Staalverk Aktieselskab has a capital 
of 450,000 kronen, and has entered into an 
agreement with one of the power companies 
to take 2,500 horse-power annually, the price 
fixed being between 20 kronen and 25 kronen 
per horse-power year. The intention is to erect 
one electric, furnace, a rolling and hammering 
plant, and a foundry, the productive capacity 
being 1,400 tons of rolled steel, 300 tons of 
hammered steel, 600 tons of cast steel, and 700 
tons of waste. The second works is being erected 
by a small company formed in 1896, the capital 
being increased to 2,200,000 kronen. Electric 
power is to be got from Bbilefos Falls, Nidelven, 
and a steel plant is to be built near Arendal. As 
witb the Stavanger Company, the electric furnace 
to be employed is that of the Swedish Electrometal 
Company. The estimated output is 14,500 tons 
annually. 

Decrease of Horses.— According to the returns 
issued by the Board of Agriculture for 1910, the 
total number of horses in Great Britain used for 
agricultural purposes (including mares kept for 
breeding and unbroken horses) was 1,545,376, or 
7,617 fewer than in 1909. The total number of 
cattle of all kinds returned in 1910 was 7,037,327. 
Since 1905, when the number of horses reached 
1,572,433, there has been a steady decrease at the 
rate of 13,000 a year. In the census years of 1871 
and 1881 there were on the farms of Great Britain 
48 horses for every 1,000 of population. In 1891 
the number was 46, 41 in 1901, while in 1910 the 
proportion of horses was only 38 to every 1,000 
of the estimated population. 
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NOTICES* 


PRESENTATION OF THE SOCIETY’S 
ALBERT MEDAL TO THE HON. 

SIR CHARLES PARSONS. 

The Council of the Eoyal Society of Arts 
attended at Clarence House on Fridaj^ the 14th 
inst., when His Royal Highness the Duke of 
Connaught, K.G., President of the Society, pre¬ 
sented its Albert Medal to the Hon. Sir Charles 
Algernon Parsons, K.C.B., LL.D., D.Sc.,F.B.S., 
“ for his experimental researches into the laws 
governing the efficient action of steam in engines 
of the turbine type, and for his invention of the 
re-action type of steam turbine and its practical 
application to the generation of electricity and 
other purposes.” 

The members of the Council present were :— 
Lord Sanderson, G.C.B. (Chairman), George 
Eanken Askwith, C.B., ]i.C., Sir Steuart Colvin 
Bayley, G.C.S.I., C.I.E., Sir George Birdwood, 
K.C.LE,, O.S.I., M.D., LL.D., Henry Taylor 
Bovey, LL.D., F.E.S., Lord Blyth, Dugald 
Clerk, F.R.S., Alan Summerly Cole, O.B., Hon. 
Sir Charles W. Fremantle, K.C.B., Robert Kaye 
Gray, Colonel Sir Thomas H. Holdich, E.E., 
K.C.M.G., ILC.I.E., Sir John Cameron Lamb, 
C.B., O.M.G., Sir William Lee-Warnei% G.C.S.L, 
William Henry Maw, M.Inst.C.E., Hon. Richard 
Clere Parsons, M.A., Sir Westby B. Perceval, 
K.C.M.G., Sir Boverton Redwood, Bart., D.Sc., 
F.R.S.E., Sir Owen Roberts, M.xA., D.C.L., 
Carmichael Thomas, Sir Philip Watts, K.C.B., 
LL.D., D.Sc., F.R.S., Colonel Sir John Smith 
Young, C.Y.O., with Sir Henry Trueman Wood, 
M.xA. (Secretary), and G. K. Menzies, M.A. 
(Assistant Secretary). 


SHIPLEY’S TOMB. 

It was mentioned in the Annual Report* that 
the Council had defrayed the cost of renovating 
the tombstone of William Shipley, the originator 
of the Society, who died at Maidstone in 1803, 


and was buried in All Saints’ Churchyard there. 
Mr. J. H. Allchin, the Curator of the Maidstone 
Museum, has kindly furnished the Secretary 
with a transcript of the inscription on the 
stone, which was formerly illegible. It reads as 
follows: 

To the ISIemory of 
William Shiplev Esq. 
late of this Town, 
whose Public Spirit 
gave rise to the Society 
established in London, 
for the Encouragement 
of Arts, Manufactures, 
and Commerce, 

Ob* 28**^ December 
1803, iEt. 89. 

Also of M” Eliz‘" Shipley, 
his widow, 

Ob* 18*‘‘ August 
1806, JEt. 76. 

On the south side of the tomb is the following 
inscription: 

Elizabeth Shipley, 
died March the 8*^* 1769, 

Aged 2 Months. 

It may be noted that the inscription does not 
absolutely settle the doubt referred to in the 
Journal of June 9th (p. 769, footnote), as to 
the precise date of Shipley’s birth, though it 
appears to make it certain that he was born 
either in 1714 (the accepted date, perhaps taken 
from the tombstone), or in 1715 (which appears 
more probable). Mtate is a little vague, and 
might equally well be used of a man who was 
over 89, or in his 89th year. 


PRACTICAL EXAMINATIONS IN 
MUSIC. 

The Practical Examinations in Music were 
not concluded this year until the 10th inst., 
too late for the results to be included in the 
Report of , the Council. They lasted for seven 
days. 

The examinations were conducted by Dr. 
Ernest Walker, M.A., and Mr. Burnham 
Homer. 


* See Jourmd, Vol. MX., p. 823, .Time 30tli, IDXl. 
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The system of examinatiou was the same as 
that for recent years. For instrumental music 
certain standards are given, and candidates 
are asked to select for themselves w’hich of 
these standards they choose to be examined 
in. The standards range from easy to very 
difficult music. For each standard a list of 
music is given for study, and from this list 
candidates select the pieces they will sing or 
play. Candidates are exiiected to play or sing 
the pieces which they have prepared, to play 
or sing a piece, or portion of a piece, at sight, 
and to play certain scales. 

In all. 289 candidates entered, and of these 
288 were examined, a decrease of 56 as com¬ 
pared with last year. There were 214 passes 
and 69 failures. 

The following were the subjects taken up ;— 
Piano, singing, violin and violoncello. 239 
entered for the piano, 182 of whom passed; 
37 entered for the violin, of whom 28 passed; 
4entered for the violoncello, 3 of whom passed; 
3 entered for singing, of whom only 1 passed. 
One medal was awarded. 

The quality of the competitors was, on the 
w’hole, much the same as usual, though that 
of the junior pianists was perhaps slightly 
better than last year. A good many failed 
through attempting standards too high for 
their present attainments; and there were 
often signs, among the pianists, of insufficient 
attention to details of touch and phrasing. 
The best work was among the violinists, some 
of whom showed great promise. 


PROCEEDINGS OF THE SOCIETY, 


CANTOR LECTURES. 

THE APPLICATIONS OP ELEOTRIO 
HEATING. 

By Professor J. A. Pluming, M.A., D.So., P.R.S., 
M.Inst.E.E., 

Pender Pi’ofessor of Eleotrical Eiigmeeriiig in the 
University of London. 

Lecture III,—Delivered March 2Qth, 1911. 

Tsohnicaii Applications of Electric 
Heating. 

We shall, in the present lecture, consider some 
^ of the most important of the technical appli- 
nf electrie heating and produets of 
funmees. There are whole manufactures 
V \ have been entirely created of late years 

: . # 1,6 pc6sihili#^ of electric heating, and other 


fields in which it is proving a valuable auxiliarj- 
to ordinary combustion heating. Let us discuss 
first some of the cases in which resistance- 
heating is employed in its simplest form—viz., 
in which the material to be operated upon is 
itself the resistance by which the heat is produced. 
One of the most striking of these is the manu¬ 
facture of carhoriindim, which has attained 
considerable proportions in the United States 
at Niagara Falls. 

Carborundum is a carbide of silicon produced 
by heating sand, sawdust, and coke to a tem¬ 
perature of 1,950° C., or near the melting point 
of iridium. At that temperature a reaction 
takes place in accordance with the chemical 
equation: 

Si 0. + 8 C = 2 CO + Si C. 

At a higher temperature still, about 2,250° C., 
the carbide of silicon is dissociated and the carbon 
deposited in the form of graphite. Carborundum 
so made presents itseh in bluish crystals having 
a specific gravity of 3*12 and a hardness 
approaching that of the diamond. This substance 
was produced first by Mr. E. G. Aoheson in 1891, 
during an attempt to make diamonds artificially. 
It is now manufactured at the rate of 3,000 tons 
or more a year at Niagara Falls by currents 
generated in the Falls power-house. Owing to 
its great hardness it is found to be an excellent 
substitute for emery, and is enormously used 
in the production of grinding-wheels of all kinds 
and polishing powders. A small but interesting 
use of it is as a receiver in wireless telegraphy, 
owing to the unilateral conductivity possessed 
by the crystal. It is made by passing a pow^erful 
current through a mass of finely-powdered coke 
sawdust and sand in proper proportions. This 
mixture is stacked in rectangular furnaces built 





Fig. 31.— Section of Acheson Oarborunpum 
Furnace, showing the Coke Core, C, 
AND Charge, U. 

of loose bricks about 16 x 7 x 6 feet in size, 
through the ends of which massive electrodes 
of carbon are thrust to convey the heating 
current into the mass. A core of granulated 
coke is laid along the centre from electrode to 
electrode to start the heating (see Fig. 31). 
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The current through the mass increases as the 
temperature rises, and finally remains steady at 
about 7,500 amperes when supplied at 100 volts, 
the power taken being therefore 1,000 h.-p. 

The carbonic oxide produced by the reaction 
escapes through the bricks, and is allowed to 
burn on the outside. The process of cooking 
a charge takes twenty-four hours, at the end 
•of which time the structure is dismantled and 
the contents sorted out. The 1,000 h.-p. 
furnace yields about four tons of carborundum 
per diem, and there is also a by-product of 
grapliite from the coke core. The carborundum 
works at Niagara produce about seven to ten 
tons per day, using 3,000 h.-p., delivered as 
electric current from Niagara Falls. 

Closely connected with this is another large 
manufacture started by Mr. Acheson, in which 
graphite is prepared in various forms from coke 
and coal. Graphite, also called plumbago or 
blacklead, is one of the allotropic forms of carbon, 
and both the other varieties of carbon—viz., 
diamond and charcoal—are converted into 
graphite at a high temperature. Graphite is 
characterised by a higher electric conductivity, 
by marking paper, and by resistance to ordinary 
chemical reagents. Hence, it has enormous 
uses in the manufacture of electrodes for electric 
furnaces, crucibles and other tilings. ^loreover, 
owing to its smooth, greasy nature, it is largely 
used as a lubricant in various forms. It occurs 
native as plumbago, in which form it is used 
for making lead pencils, but many mines are 
now becoming exhausted. Acheson devised a 
process of making it electrically from anthracite 
coal. This coal is powdered and stacked in a 
rectangular brick furnace similar to those used 
in carborundum manufacture (see Fig. 32). 
A core of coke is built in connecting the 



Fig. 32.—Section op Acheson Geaphite 
Furnace. 


massive carbon electrodes and the current 
is then turned on. The process of conversion 
is not simply a thermal one. but the silica 
in the coal probably plays an important 
part, a carbide of silicon (carborundum) 
being first formed in the interior and then 


broken uji at a higher temperature ^nth 
deposition of the carbon as grapliite as the 
temperature rises. In this manner the same 
silicon is used over and over again, as it makes 
its way from within outwards. The result is 
that the coal is finally transformed into graphite. 
Over 2,000 tons per annum are now produced 
at the Acheson graphite works at Niagara Falls. 
Acheson lias recently discovered methods for 
producing nob only a hard form of graphite for 
electrodes, but soft oleaginous graphite with 
which a whole series of oily lubricants are 
manufactured. 

In connection with the above manufactures, 
which are carried on at Niagara Falls, mention 
should be made of aluminium production, for 
though this is partly an electrolytic operation, 
yet electric resistance heating enters into the 
process. The problem of profitably extracting 
metallic aluminium from the earth’s strata, 
which contain it, was for long an unsolved 
enigma. Oxide of aluminium or alumina forms 
a large part, some 17 to 20 per cent, of the 
sedimentary terrestrial crust, but the oxygen is 
so firmly held by the aluminium that it cannot 
be reduced by heating with carbon, as is the case 
with oxides of the most common metals. After 
several processes had been tried and abandoned, 
the practical solution was arrived at almost 
simultaneously in America and in France by 
two young chemists—Hall and Heroult—when 
both w'ere hardly more than students. It is as 
foUow's:—^The mineral cryolite is a double 
fluoride of aluminium and sodium, and is 
fusible at a good red heat. The substance 
called fluorspar, or blue John, is a fluoride of 
calcium, and is also fusible. If the cryolite 
and fluorspar are mixed in certain proportions 
and melted, the liquid will dissolve alumina. 
The alumina used in manufacture is prepared 
from Irish bauxite, which is a crude oxide of 
aluminium, containing also silicates and iron. 
The hydrated alumina is extracted from the 
bauxite and rendered anhydrous. A mixture 
of cryolite, fluorspar and pure anhydrous alumina 
is then placed in an iron crucible lined with carbon 
and heated. When fluid a graphite electrode 
is dipped into it and a current sent through 
the fluid, which heats it and keeps it liquid (see 
Fig, 33). Also if the graphite is the anode, the 
liqtiid is electrolysed and metallic aluminium 
is deposited at the bottom of the crucible. 
The success of the process depends on the fact 
that the reduced alumdnium has a greater 
density than the fused salts, and hence falls to 
the bottom of the pot, and is drawn off at 
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intervals by a tap. The process is continuous. 
If the voltage per pot does not exceed five or 
six volts the alumina alone is electrolysed and 
not the cryolite or fluorspar. Hence it is only 
necessair^^ to add fresh alumina from time to 
time, and to draw off the deposited aluminium. 
Of the energy of the cuiTent about half is 
absorbed in keeping the contents of the crucible 
liquid— Tiz., at 850^-900^ C., and the remainder 
in effecting the reduction of the oxide. 



This Hall-Heroult process is now carried out 
on a large scale at Niagara Falls, U.S.A., at 
Neuhauseii, on the Falls of the Rhine in Switzer¬ 
land, and at the Falls of the Foyers on Loch 
Ness, and at Loch Leven in Scotland, by the 
British Aluminium Company, where 30,000 h.-p. 
are being so used. The electric cuiTent required 
is generated by dynamos driven by water- 
timbines by the falls, and is led through a 
number of the electrolytic pots in series. Each 
pot takes a current of about 7,000 to 10,000 
amperes at five volts or 50 k.w., and the number 
of pots worked in series depends on the electro¬ 
motive force of the current. At Niagara Falls 
each pot takes up 65 h,-p., and produces 112 lb. 
of aluminium per day. 

As an illustration of the enormous develop¬ 
ment of the industry, Mr. Kershaw mentions, 
in his excellent book on electro-metallurgy that 
in 1886 the total production of aluminium in the 
world was only three tons and the price £2 16^. 
per lb. In 1906 it had risen to 12,000 tons, and 
the price had fallen to k. lOd per lb. The total 
of production of almninium by this Hall- 
H^roult process is about Is. per Ib., but not an 
inconsiderable fraction is the cost of the pre¬ 
liminary preparation of the pure alumina. 
„ of cheapening the production of 

, almost entirely on improve- 

in cheapening the production of the pure 
alumina^ or else in using the crude 
liiuxite itself 'direotfy in the furnace.' It is 


needless to refer to the ever-increasing uses of 
aluminium in the arts. It has become a rival 
to copper as an electric conductor, and in 
combination with other metals furnishes alloys 
of great utility. 

As a final example of this mode of electric 
resistance heating the manufacture of calcium 
carbide may be mentioned. Calcium carbide, 
Ca C., is a compound of calcium and carbon, 
w'hich is prepared by heating lime and coke 
intensely in an electric furnace. Potassium 
carbide was first produced by Sir H. Davy in 
1808, and calcium carbide by his cousin, Robert 
Davy, ill 1836, and re-discovered by Wohler in 
1862, and again by Moissan and Willson in 1892. 
The reaction which takes place is represented 
by the equation 

Ca 0 + 3 C = Ca 0.^ -f CO. 

When calcium carbide is acted upon by water 
the inflammable gas acetylene is produced 
Ca Cg + 2 0 = Ca O 3 + C, H^. 

Acetylene is now much used for the production 
of lighting gas. Moi'e recently calcium carbide 
has found another field of work in the pre¬ 
paration of calcium cyanamide, now used 
as a fertiliser. The manufacture of calcium 
carbide is conducted on a large scale at Odda, 
in Norway, where 23,000 h.-p. are taken from 
the River Tysse, and partly thus used for the 
preparation of nitrate fertilisers. The calcium 
carbide is crushed, and nitrogen gas prepared 
from liquid air is passed over the carbide at a 
high temperature. The two substances combine 
with the production of calcium cyanamide. 
This material is used as a fertiliser, and when 
placed in the soil and acted on by water, supplies 
the nitrogen necessary for the growth of vegetable 
food-stuffs in the form of ammonia. 

During last year the total production of 
calcium carbide in the whole world for acetylene 
gas production amounted to nearly 240,000 tons, 
whilst some 15,000 tons were used for the pro¬ 
duction of cyanamide. At Odda about 20,000 
tons of carbide were made for lighting purposes 
and about 4,000 for the manufacture of cyana- 
mide. In fact, we may say that the manufacture 
of calcium carbide is one of the most important 
of the electro-thermal industries at the present 
moment. 

Before leaving, however, the discussion of 
those manufactures which involve pure resist¬ 
ance heating, we may refer to the application 
of electric heating, of increasing importance in 
connection with the manufacture of ordinary 
and of quartz glass. Ordinary glass is a mixture 
of silicates of various bases—soda, lime and 
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oxide of lead, and the materials are heated in 
a furnace to the melting-point generallj' by 
producer gas. The glass so made softens at or 
below a red heat, and owing to its relatively 
large expansion with rise of temperature is 
easily cracked if heated unequally. The applica¬ 
tion of electric heating to ordinary glass-making 
has not yet made great advance, owing chiefly 
to the great economy of the regenerative gas 
furnace, but for special kinds of glass it is found 
that advantage is gained by heating the pots 
by packing them round with kryptol, through 
which a current is sent. An entirely new 
manufacture has been developed of late years 
in the production of pure quartz glass. Quartz 
is nearly pure silica, but melts only at a tempera¬ 
ture of 1,800° 0. to 2,000° C. Moreover, quartz 
has a very small coefficient of expansion, and a 
quartz article can be heated red hot and plunged 
into water without cracking. 

A mass of homogeneous quartz can be pre¬ 
pared by a process due to Messrs. Day and Shep¬ 
herd. Fragments of quartz are placed in a thin- 
walled graphite box, w'hich is included in an 
air-tight steel vessel. The graphite box is 
heated electrically up to a temperature of about 
2,000° by passing a current through it. The 
quartz is melted and partly volatilised. The 
air is displaced from between the fragments, 
a considerable air pressure, 500 lb. per square 
inch, is then applied, and the temperature of 
the quartz kept at 1,800° 0. for some time. On 
cooling the quartz fragments are found to have 
become a homogeneous mass. Quartz can be 
worked like glass in the oxyhydrogen blowpipe 
and fused electrically, and chemical vessels 
of all kinds are now made with it, which have 
great advantages over glass. 

A' very striking example of the utility and 
importance of electrical heating is to be found 
in the comparatively modern industry of pro¬ 
ducing ferro-alloys. Of late years metallurgists 
have discovered the great eflect which small 
percentages of chromium, nickel, manganese, 
vanadium and tungsten, either separately or 
together, produce on the physical properties of 
iron and steel, and the preparation of alloys of 
iron with these metals as well as with non-metals, 
such as silicon, is now a prosperous manufacture, 
carried on chiefly in France, Germany, and 
America. 

Metallurgists distinguish steels as binary, 
ternary, quartenary, according as they contain 
two, three, four, etc., elements. Ordinary 
steel is a binary, and consists of an alloy of 
iron with certain carbides of iron. If, however, 


a small proporiioii of chromium, vanadium, 
tungsten, or nickel is added to the molten steel 
before casting, the resulting properties of the 
metal are quite different from tlio-e of ordinary 
carbon steel. Very striking results as to tensile 
strength, hardness, and resistance to shock are 
obtained from low carbon quarternary steels 
containing these metals, and these steels are 
much used for motor-car axles, for armour- 
piercing projectiles, for high-speed tools for 
metal turning, and numerous other purposes. 
As the amount of the tliird or fourth element is 
extremely small, 1 or 2 per cent., or less, and 
must be uniformly diffused, it is found it can 
best be imparted by putting into the carbon- 
steel, when in a molten condition, a certain 
proportion of an alloy of iron having in it a 
large known percentage of the special metaL 

The maiiufaetm’e of these ferro-alloys is 
now carried on at places where water-power is 
abundant and available for the production of 
electric current for use in electric furnaces. 

One of the largest of these is in France, in the 
Haute Savoie, where the Girod Electrometal¬ 
lurgical Company is using 18,000 h.-p. for the 
production of ferro-silicon, ferro-tungsten, ferro- 
molybdenum and ferro-vanadium, the out¬ 
put being 9,000 to 10,000 tons per annum, 
valued at £360,000. The type of electric furnace 
in which these alloys are prepared is illustrated 
by the views shown of the Girod, Hsroult and 
Keller electric furnaces. 

One of the alloys most in demand is ferro- 
silicon, an alloy of iron with 10, 20, 50, or 
80 per cent, of silicon. This alloy is used to 
bestow hardness and fluidity in cast-iron, by 
adding a certain proportion of it to the molten 
iron just before casting; 5,000 or 6,000 tons 
of it are produced per annum at the Girod works 
alone. 

Another important ahoy is ferro-tungsten. It 
is employed in the production of high-speed tool 
steel, which does not soften even at a red heat, 
and can, therefore, be used for making cutting 
tools, which out much faster than ordinary 
carbon-steel and effect an enormous saving of 
time in engineering shops. The demand for 
this steel has greatly increased since 1900, when 
the Bethlehem Steel Company’s exhibit at the 
Paris Exhibition drew attention to this subject. 
Over one half of the ferro-txmgsten made is used 
in Sheffield. 

The manufacture of these ferro-alloys is 
at present being' conducted in France by 
MM. Keller, Leleux et Cie, at Livet and at 
Kerrousse, and also by the French Electro- 
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iiietallurgioal Company, at La Praz and St. 
]\Iicliel, and, as already mentioned, by the 
Girod* Eleotrometallurgical Company at XJgine. 
In Colorado, U.S.A., a large works has recently 
been erected for the production of ferro- 
vanadium. 

At Livet and Kcrrousse the Keller electric 
furnace ivS employed. The materials for making 
the alloy's, iron or steel, scrap ores or oxides of 
the special metals, coke and fluxes, are charged 
into the towers and then heated by a very strong 
current. The heat is produced partly bj^ 
resistance and partly by arc. The liquid alloy 
collects in the lateral chariinel of the furnace, 
and is tapped off at intervals. At La Praz 
and St. Michel the Hcroult arc furnace is 
employed, and at Ugine the Girod furnace. 
There is a great demand for ferro-silioon con¬ 
taining various large percentages of silicon for 
use as a deoxidising agent. Ferro-ohrome is 
largely used in armour-plate manufacture to 
bestow hardness, whilst ferro-vanadium has been 
found of the greatest use in bestowing power 
of withstanding shook in steels employed in 
axles, shafts, and gears of motor-cars. At first 
difiiculty was experienced in obtaining ferro¬ 
alloys .sufficiently free from carbon, but by the 
use of pure raw materials, avoiding over-heating, 
and by the prevention of contact between the 
electrodes and the charge, or by the use of 
induction furnaces, those difficulties have been 
overcome, and the carbon contents have no^v 
been reduced to about 2 per cent. It is for this 
reason that resistance or induction furnaces are 
most advantageous in the preparation of ferro¬ 
alloys. 

As regards the products of these factories, 
they are chiefly ferro-chrome for hardening steel, 
feiTO-tungsten for producing high-speed steel, 
ferro-silicon for general foundry work. 

Steels containing from 7 to 22 per cent, of 
cliromium are very hard and resist shock, 
whilst a small addition of vanadium, 0*2 to 
0*8 per cent., gives great toughness as well and 
ability to -withstand vibration. Another alloy 
steel which has a high value is molybdenum- 
chromium-steel, employed in making armour- 
piercing shells, on account of its great hardness 
and toughness. The special qualities of these 
steels will, however, be best discussed after 
describing their mode of preparation. The 
application of the electric furnace in the manu- 
faefcure of iron and steel has opened a new 
chapter in the history of one of the leading 
^ industries of the world. 

sake of those who are not metallurgists 


it may be w'cll to sketch in outline the older 
processes for the production of iron and steel, in 
order that the novelty introduced by elecitric 
heating may be better understood. Iron occurs 
in nature in the form of impure oxides or 
carbonates. The purest ore is magmUU, or 
magnetic oxide of iron (Fej^O^), which is widely 
distributed in the earth’s crust. Much of the 
best Swedish iron is made from this ore. 
Magnetite contains about 70 per cent, of pure 
iron. 

The ore known as Ummatite, red or brown, is 
a ferric oxide, anhydrous or hydrated, but the 
chief source of iron in Great Britain is the 
abundant clay ironstone, which is an impure 
ferrous carbonate containing 30 to 33 per cent, 
of pure iron and found with the coal mefTsurcs 
in Staffordshire, South Wales, and likowi.se in 
places in Central Europe. 

The preparation of iron from the clay iron¬ 
stone involves the following processes. The ore 
is broken up and roasted to expel water and 
carbonic dioxide and leaves a crude oxide of 
iron as the result, mingled with silica, aluminio 
silicates and magnesia and oxide of ma.nganese, 
also some phosphates. The ore is then treated 
in the blast furnace, being heated in a. bla.st of 
hot air when mixed with coke a.iuJ linio, Pur(» 
iron is only fusible at about 1,500'’but- if 
carbon is pre.sent, then the iindting-poinl-, in 
accordance W’ith tho u.sual rule, is lowtanul. 
Molten iron also di.ssolves (sarbon very r<.‘a.dily. 
Accordingly the proces.H of reducing fhe iron (U’O 
consists in heating it with carbon in t.lio form of 
coke. The carbon combines with the oxygen, 
forming ca.rbonic oxide and dioxide, and wif.h 
the iron forming a carbide of iron, whilst carbon 
is also dissolved by it as well. Tho lime is 
necessary to act as a flux, and it combines 
with the silica and alumina to form an easily 
fusible slag. The lime also romovci.s sulphur 
and phosphorus to some extent. Tho carbon 
in the resulting metal varic.s from 3| to 5 })er 
cent. Tho product of the blast furna(M3 when 
run off into moulds is known as cast-iron or 
pig-iron. There are throe varieties of it/ (5a.ll(?d 
respectively, mottled and white, c;ast-iron. 
The white cast-iron contains tho same ]>er(amtago 
of carbon as the grey or mottled, but tho greater 
part of it appeals to be ohomioally combined 
with the iron, whereas in the other two uncom¬ 
bined carbon is distributed throughout tho mass. 
The grey cast-iron is preferred for casting, and 
is that variety produced when the blast furnace is 
in good working order. To obtain the very 
high temperature requircjd for the reduction of 
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the oi'o a large quantity of air has to be forced 
through the blast furnace, but by the regenera¬ 
tive methods now in use the heat from these 
escaping gases is utilised to heat the incoming 
blast. 

It has been found possible to produce 1 ton 
of pig-iron by the use of 16 cwt. of coke, but as 
6 * 5 cwt, out of this are required to reduce the 
oxide to the metallic state, only 9*5 cwt. are 
used to produce the high temperature. The 
problem of producing pig-iron from ore electri¬ 
cally is, therefore, reduced to the possibility of 
heating a mass of iron ore, lime, and coke to the 
required temperature by the passage of a current 
to bring about the above-described reduction. 
This can be done in the Keller and other forms 
of electric furnace, but unless the eloctricsil 
power can be obtained extremely cheaply, or 
unless the price of coal is very high, the elec¬ 
trical production of pig-hon does not seem able 
yet to compete with the combustion process. 
Hundreds of tons of pig-iron have, however, been 
prepared in the Keller furnace electrically. 
To produce 2,000 lbs. of pig-iron from ore 
charged cold into the electric furjiaco appears 
from experience at Niagara Falls to require 
2,500 kilowatt-hours of electrical energy. If 
the ore is hoatod first the expenditure can 
be reduced to 2,000 kilowatt-hours. Even 
if wo take the cost of the kilowatt-hour as low 
as Je?., it is clear that the olectrio-power cost 
will be £2 Ls. M* per 2,000 lbs. of pig, which is 
in excess of the cost of the 10 cwt. of coko which 
could be saved, taking prices which rule in 
Cireat Britain and many other countries. 

Cast-iron or pig-iron may bo regarded as the 
n^w material for the production of iron in the 
forms in which it is required in modern engineer¬ 
ing, The excess of carbon, especially the \in- 
coinbinod cai'bon, in the pig gives it brittleness 
and want of tensile strength, wliich render it 
unfit for many purposes. This excess can, 
however, be removed, and gives us the material 
in the form of wrought-iron or steel. It would 
occupy far t,oo much time to outer into a full 
discussion of the constitution of the iron- 
carbou compoiinds. Suffice it to say that, 
wrought-iron is, or should be, nearly pure iron 
with very small admixture of carbon, sulphur, 
phosphorus, silicon and manganese, the iron 
amounting to 99 per cent, or over. It 
has a fibrous structure, is soft, and can 
bo welded, and has a high melting point, 
near 1,500^ 0. The substance known as carbon- 
steel consists of a solid admixture or alloy of a 
carbide of iron with iron. This carbide has the 


composition Fe^j 0, and is called cementite, the 
pure iron being known as ferrite. The amount 
of carbon may vary from 0*3 to 1-57 percent., 
according to the inode of production. Steel may 
in a sense, therefore, be said to be the connecting 
link between wronght-iron or pure iron and 
cast-iron. Steel, however, differs strikingly from 
wi’ought or cast-iron, in that many grades of it 
can be hardened by quenching suddenly when 
at a high temperature. It then becomes so hard 
that it will scratch glass. If the hard steel is 
heated to a certain point, and slowly cooled or 
annealed, it becomes elastic. In annealed steel 
the carbide of iron appears to be distributed 
throughout the mass in little aggregations. If, 
however, the steel is heated, this carbide is 
dissolved, and becomes diffused through the iron. 
Quenching or cooHng suddenly prevents the 
carbide from aggregating itself, and the solid 
uniform admixture of carbide of iron in iron is 
extremely hard. The hardness of steel is a 
result, therefore, of the formation in it of more 
or less of this constituent. If the steel is then 
slowly heated again after quenching, the con¬ 
stituents undergo rearrangement and the 
separation of the carbide, or its aggregation, 
again takes place, and is acoonipanied by a 
softening of the motal as the martensite dis¬ 
appears, It is this property of possessing a largo 
range of hardness, combined with its elasticity 
and tensile strength, which gives steel its 
engineering value. Hence the production of steol 
consists in giving to, or leaving in, the iron just 
eiiough carbon to form the requisite quantity 
of active carbide without any excess. Steel 
can, therefore, be made in a variety of ways. 
It may be clone by adding the proper quantity 
of carbon to pure or wrought-iron; or it can be 
made by taking away from cast-iron a part of 
the carbon. Steel can also be made directly 
from pure oxides of iron or ore. In carrying 
out the first method pig-iron, as made in the 
blast furnace, is first refined by melting it and 
exposing it to a current of air by wliich it is 
partly oxidised, and this oxide of iron then gives 
up oxygen to the carbon in the form of carbonic 
oxide, .which escapes from the molten mass. 
If oxide of iron in the form of iron scale is 
added and the mass stirred in pi’oportion as the 
carbon is oxidised, this mass becomes less 
fusible. It is finally withdrawn from the 
puddling furnace, and by hammering and 
rolling compressed into bars of so-called 
wrought or worked iron. To convert it into 
steol, carbon: must be imparted to it in certain 
proportions. This was formerly don© by heating 
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the it‘on bars witli carbon in a fiiruaeo for 
several weeks. The process called cementation 
converted tke iron into steel, at least on the 
outer portions. A more homogeneous material 
was then obtained by melting these steel bars 
in a crucible and casting it in the form of cast 
steel. Bessemer invented the process of deimving 
cast-iron of its carbon by blowing air through 
it, and then adding to the deoxidised iron just 
enough carbon in the form of a highly carbu- 
retted iron to convert it into steel. 

Since steel presents us with a wide range of 
properties in the finished material, and with 
greater toughness and less lanttlenoss than 
cast-iron, and greater tenacity and less plas¬ 
ticity than wrought-iron, practically the whole 
of the iron required in engineering is required or 
used in the form of steel. The great problem of 
iron metallurgy is therefore the production 
of steel in the various qualities required for 
engineering work. Again, since the discovery 
of the enormous influence of small amounts of 
special metals on the qualities of the resulting 
steel, the manufacture of ternary and quarter¬ 
nary steel has assumed a most important aspect. 

The problem before the iron and steel manu¬ 
facturer in England is to x>i’<>duco as quickly 
and cheaply as possible a material from oui' 
British iron ores which can l>o converted inti^ 
steel. Owing to the jiroximity of the clay iron¬ 
stone deposits to the coal measures in Great 
Britain, and to the exhaustive attention which 
has been given to the theory and practice of 
the blast furnace, the possibilities for employing 
electric heating in the manufacture of pig or 
cast-iron are not large, since the margin for 
economy is very small. In countries where coal 
is dear arid water-power abundant, the case is 
different, and the electric production of pig-iron 
may have a future. On the other hand, it has 
now been recognised that in the production of 
steel, and especially of high-grade compound 
steels, the electric furnace is destined to play a 
most important part in the present and future 
of steel manufacture. In making steel the crude 
cast-iron has not only to be deprived of the excess 
of carbon, but also of sulphur and phosphorus, 
and the silicon and manganese reduced below 
©ertain'values. Also the steel has to be prevented 
„ from taking up and occluding gases. It is well 
known that most bars of steel when put into a 
vacuum give out nitrogen, winch has been 
absorbed in the manufacture. 

In the ordinary furnace processes of making 
steel in the‘Siemens-Martin open-hearth furnaces 
the steel is exposed to the products of com¬ 


bustion. If there is an. excess of air-—timt is, if 
the ilamo is kept in an, oxitlisiiig state—thei-e is 
unnecessary loss of iron, and. it is impossil)lo tro 
free the steel from absorbed gaso3. On the other 
hand, if the flame is kept reducing it is diiliciuU- 
to obtain a high enough temperature. The-^e 
difhculties are overcome by electric heating. 
The temperature can be raised to a sufficiently 
high value to get rid of ocoliidod gases. The 
carbon can be removed by the addition <){ iron 
oxide, and the metal can also be freed almost 
completely fi-om tlie sulphur and phosphorus by 
appropriate fiuxe-!. 

The electric furnace is well adapted therefore 
for the manufacture of case-hardening steels as 
the action of air can be avoided and a soiiird 
homogeneous metaJ obtained without excessive 
additions of silicon and manganese. 

At the present time the great use of the electric 
furnace is in the production of steel direct from 
pig-iron and scrap. The process wlieu using ati 
arc-i'esistance furnace of the I.teroult or Chrod 
type is as follows:— , 

A charge of pig-iron and scrap-iron is laid on 
the hearth and iron ore (oxide of iron) and 
lime added in calculated amount to f)r()d.ucc a 
slag. The current is then turned, on and the 
charge melted by conihinod arc and rosiHta.n(*.e 
heating, and tiio molted slag them |>rovo},d*s 
further oxidation. The docarhoniHation of tlui 
iron and its purilicatiori from sulplmr jukI 
pliospiioi'us is then assisted hy turning on an air- 
blast, as in the case of a BtHsenier (umvortei*. 
Wlien tiie iron is sufficitmtly termed a known 
and ealcidatod amount o,f carbon is added in 
the form of a carburito or highly-carbonised iron, 
and the resulting steel is tipped into the casting 
ladle. According to details given by Mr. J. B. 0. 
Kershaw (see Elcctrometalliirgy), one Ileroult 
furnace at La Vvm produces six tons of steel 
per day in two heats of three tons each, using 
4,000 amperes at 120 volts. Tlie resniting 
product contains only ‘OOIl per c(mt. of ])hos- 
phorus and ’OOT per cent, of sidpluir, whilst 
the caibon and silit^in can Ixs varieil at pl<^a,suro 
by adding carburito or ierro-silicon at th<^ ond 
of the operation. Single olactric furriaccw ar<i 
now, liowevor, in oporati(,)n turjiing out 200 tons 
of steel per day for the last sixtocn monti^s. 
In the electric furnace almost any degree of 
refining can be carried out, as the sitlpinir and 
phosphorus can be almost completely removed 
and the quality of the elootric-made steel is 
better than that of material of similar com¬ 
position made in an oxidising furnace, It 
appears that scrap-iron can be economically 
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refined and couvorted into good steel by the 
expenditure of about 700 to 800 kilowatt-liours, 
or kelvins, per ton in a Heroult furnafie. 

In the case of special steels in which vanous 
ferro-alloys have to be added at the final stage, 
and when the right carbon contents have to be 
carefully maintained, the induction furnaces 
present groat advantages in enabling the whole 
process from start to cast to be under most 
accurate control. The manufacture of these 
special steels is becoming every year more 
important. Moreover, there are certain qualities 
which can be best obtained by electric-made 
steels, such as power of resistance to shock. 
Engineers are in the habit of testing steels by 
ascertaining the stress in tons per square inch 
which must be applied before tho steel bar 
undergoes a permanent strain. This is called 
the eltisdc circuit. Also the contraction in area 
at this point, and the breaking strain and 
contraction in area at rupture are measured. 
These figures, however, give us only what may 
be called the static qualities. Steel as used for 
rails, wheels, axles, and machinery generally, 
suffers severe vibration, and it is, therefore, now 
customary to apply a test of its dynaniic qualities 
or resistance to shook by ascertaining what 
number of times a bar of steel can be rooked 
backwards and forwards by rapid shocks or 
blows before rupture. 

Certain elements introduced into carbon- 
steel have an enormous effect in increasing its 
static and dynamic qualities. Thus, for example, 
vanadium in quite small percentages acts like 
magic. The following are some figures taken 
from a research by Professor Arnold, of Sheffield. 
Thus a bar of Swedish iron had an elastic limit 
of 26,800 lbs., and contraction in area of 60 per 
cent. When alloyed with 0*85 per cent, of 
vanadium its elastic limit rose to 45,120 lbs., 
and contraction in area to 72 per cent. Here 
we have a striking improvement in elasticity, 
resilience, and ductility produced by less than 
1 per cent- of a foreign element. Again, the 
cifoot on carbon stool is equally marked. Taking 
stool with 1. * 1 per cent, carbon in it and adding 
increasing percentages of vanadium the elastic 
limit and contraction in area varied, as shown in 
Table I. 

Henco, the best result seems to be obtained 
by 0 • 58 per cent, of vanadium. In an excellent 
article on vanadium steel in Gasmr^s Magazine. 
for June, 1910, Mr. W, E. Gibbs gave some 
astonishing figures as showing the superiority 
of vanadium steel to ordinary steel. Two pieces 
of steel, one ordinary carbon steel the other 


Taboe I. 


Per cent, of 
vauadimn. 

Elnstie limit in lbs. 
per S(|. iiieiu 

Oontractioii in 
area in per cent. 

0-00 

67,000 

7 

0*14 

96,120 

C-9 

0*29 

1 99,820 

10 

0-5S 

1 144,800 

7‘G 

0-77 

131,800 

, 9*3 

1-11 

1 120,600 i 

1 17*6 


vanadium steel, 4 in. long and J in. square, 
were fixed at one end and the free end vibrated 
by shock J in, each way. The tempered carbon 
steel broke after forty movements, the annealed 
carbon steel after 250, the annealed vanadium 
steel after 500 vibrations. 

The best steel for moving machinery is a 
chrome-vanadium steel, and at present has no 
superior for motor-oar axles and crankshafts, as 
shown by the following figures 


Table II. 


Steel sample, 

Elastic* limit 
in lbs. per 
s(iuare inch. 

Contraction 
of area in 
per cent. 

No. of 
alternatiniyf 
shocks to 
fracture. 

Carbon Axlo 

41,330 

61 

960 

Nickel Axle 

49,270 

58 

800 

1 ( Axle . . 

63,570 

61 

2,700 

^ 1 Crankshaft 

110,100 

68 

1,850 

§ I Gear . . 

224,000 

39 

800 

V 





The vanadium can be introduced into the 
steel before casting in the form of a ferro-alloy. 
Although vanadium itself is a very infusible 
metal, yet its alloy with iron in the proportion 
of 1: 2 melts at 1,400® 0. 

It may be an advantage to give by way of 
conclusion some figures as to the cost of pro¬ 
ducing steel from scrap-iron by certain of the 
types of electric furnace described in the previous 
lecture. Taking, for, instance, the Girod 2-ton 
arc-resistance furnace, charged cold with scrap- 
iron and turnings, the cost of melting a ton of 
steel has been found to bo as follows 

s. d. 


2 cwt. of lime, 2 owt. of iron ore . . . 0 2 6 

Added alloys. ..040 

Electrodes.. . . 


. .. *1 0 12 0 

Upkeep of furnace, wear and tear, , .) 

Power 1,000 kilowatt-hours, say at id, 

per kilowatt-hour . . . . * . 1 0 10 


Exclusive of cost of scrap. 


£2 4 1 


A 
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If the fu.ruaco ib cJiarged with liquid Btool 
fi’otti a converter or SionicnB furuacej and the 
olcctrical proceBB in a luero rofuiemont, then the 
cost would bo reduced to 

a. d. 


!l: ewfe, lime and additions.,17 

Electrodes » . ,.17 

Ijahour.2 5 

Furnace upkeep ..4 0 

Power 300 kilowatt-hours, say at Jd. per 

kilowatt-hour.6 3 


15 10 

The prime cost of such a furnace is about £340, 
together with £120 for fittings, regulator and 
leads. A 400 h.-p, dynamo is required, the cost 
of wliich will be about £590, exclusive of engine 
or driving power. Hence we may say that the 
electrical plant for a 2-ton furnace will cost 
rather above £1,000. 

Some details as to cost of working a Rochling- 
Rodenhauser induction furnace have been given 
in a paper by Mr. J. Harden (see ^The Electrician^ 
March 18th, 1910). The furnace was charged with 
a basic Bessemer steel taken hot from the 
converter, having the composition, 0 = 0*3, 
S = 0-07 to 0*08, P = 0*06 to 0*07 per cent., 
and was refined in the induction fiunace so as 
to finish wth a composition 0 = 0* 14, Si « 0*01, 
Mn = 0*41, S s= 0*032, P = trace per cent. 
The weight of the finished ingot was 7,000 
kilograms, and the materials and alloys xised 


were as follows :— 

s, d. 

Lime, 550 kilogrammes, at 10vS‘. per ton ..56 
Roll Mill Scale, 30 kilogrammes at 135. per 

ton.0 4 

Ferro-Silicon (50 per cent.), 30 kilogrammes 

at 2005. per ton.6 0 

Ferro-Manganese (80 per cent.), 20 kilo¬ 
grammes at ISOs, per ton .... 3 6 

15 4 

Per 1,000 kilogrammes.2 2J 

Power consumed, 1,381 kilowatt-hours = 

197 kilowatt-hours per ton at J/Z. per 

kilowatt . 42 

Lining of furnace ........ 0 10 

Labour . ,.20 


Oost per 1,000 kilogrammes = 1 metric ton. 9 2J 


Hence for something less than IO 5 , per ton, 
this basic steel was converted into a high-class 
steel statable for tubes of marine boilers. 

In large steel and iron works the electric 
power required can be obtained from blast 
•furnace gases and gas-engines at a very low cost. 


Those who desire to follow up this bri(d‘ sketch 
of the tcohnical applications of electric heating 
may be reforrod to the following books :— 

“ Eleotromotallugry,” by Mr, J. B. C, 
Kershaw, 

“The Electric Furnace in Iron and Steel 
Production,’’ by Mr. J, B, C. Kershaw. 

“ Electric Steel Refining,” by Mr. D. F, 
Campbell. 

The. Electrician, October 7th, 1910, p. 1056. 

“ The Electric Furnace,” by Mr. J. Harden. 

The Electrician, March 18th, 1910, p. 921. 

“ Electric Furnaces and Their Industrial 
Applications,” by J. Wright. (Constable & Co.) 


THE POPULATION OF THE EMPIRE. 

In a paper read recently before the Royal 
Statistical Society,Sir J. Atholstano Baines, G.S.I., 
gave some interesting results of an attempt to 
analyse the expansion of the Empire in area and 
population during the Victorian Era. 

He took 1841 as the starting-point, not for 
historical reasons only, but also because shortly 
before that date there appeared the first methodical 
review of British possessions abroad, including a 
careful estimate of the population of each unit at 
the time. Of coarse, the information available 
regarding the population of many of the colonies 
is very dofoctivo up to 1871, and w csvon now a 
matter of eatimato only, so tliat recourse must he 
had in sucli cases to coinputatiou upon tlic Ixjst 
data available, 

“Accuracy being thus qualified,” said Sir .1. 
Atholstano Baines, “ the jwpulation in question 
increased betwoon 1841 and 1911 from 203,221,000 
to 418,735,000, or by 106 per cent. The first point 
is to distinguish between the growth of population 
upon existing territories, and the increase due to 
the acquisition of new ijosscssions. The population 
of the Empire of 1841, then, expanded, according 
to my estimate, by 68*2 per cent. The balance of 
the increase, amounting to 37*8 per cent., is to bo 
credited to territory added since that date. Here 
again, however, the olonaent of growth comes in as 
the acquisition took place at different intervals; 
and, so far as I can boo, 10*5 per cent, out of the 
37*8 per cent. inoroaHo occurred since the territoricH 
became part of the Einpico. We can, therefore, 
set down the growth at 159,971,000, and the accre¬ 
tion by annexation at 55,543,000, or 78*7 per cent, 
of the one, and 27*3 of the other. 

“Tho area has naturally not expanded in pro¬ 
portion to the population, and to the 8,520,(>41 
square miles of 1841 the addition has been but 
2,804,602, or 32*9 per cent. Starting with 24 
persons per square mile, the ratio increased steadily 
to 36 in 1891, when a check to the growth of 
population in India, and the incorporation of largo 
areas of sparsely-peopled territory in Africa 
reduced the proportion to 85, which recovered by 
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tlie end of the period to 37. Thus, whilst the 
population has doubled, the pressure upon the 
land has increased by but little over one half. 

“ Leaving on one side for the present the newly- 
acquired possessions, the rate of growth of the 
population of 1841 has been slow, considering the 
large area of thinly-peopled land available. In 
India, the seventy years added 58 to every 100 
inhabitants of 1841, or 10 less than the general rate; 
and the United Kingdom, with a diminishing Irish 
community, acquired but 69, or 1 above the average. 
Far higher is the rate in the New World, especially 
in Australasia, which could scarcely he called 
peopled up to 1851. South Africa, too, seems to have 
multiplied its inhabitants tenfold; but, until the 
last ten years or so, Canada, with a relatively higher, 
yet still very sparse population, showed a remark¬ 
able lagging in covering its vast field of habitable 
territory, and was not, indeed, far in advance of 
the comparatively long-settled Ceylon. On the 
whole, if from the territories of 1841 we subtract 
India and this kingdom, the rate of growth vnll be 
raised from 68 per cent, to 467. By the year 1871 
it had produced 281 for every 100 persons thirty 
years before, whilst the Empire of 1841 as a whole 
could only show 126; and this lead increased as 
years went on. 

“We can thus appreciate the position occupied 
by India and the United Kingdom in relation to 
the enormous aggregate population of the Empire, 
as now constituted, an aggregate which has been 
estimated to amount to a quarter of the whole 
population of the earth. India alone contained 
about 85 per cent, of the British subjects of 1841, 
and even now, in spite of the more rapid growth 
of other countries, it accounts for no less than 
three-quarters. Taken together with this country 
it loft, in 1841, only a little over 2 per cent, in the 
rest, a proportion which now stands at 14 per cent. 
The specific population, too, or the number of 
persons per square mile, is similarly affected by 
the exclusion of these two countries, as they are 
the only two, with the exception of the smaller 
territories of Oeylon and the West Indies, which 
suijport more than 100 to the mile. In the rest 
of the Empire, including the two last-mentioned 
units, the corresponding number was only 0-58 in 
1841, 2*67 in 1891, and 6*20 according to the 
latest estimate. Putting the case in absolute, 
instead of proportional, numbers, the population 
of the Empire outside India and this kingdom in 
1B41 was about 4,500,000 ; in 1885 it was 15,000,000 
and a little over; but by the end of the period 
with which I am dealing it had risen to 68,500,000/* 


A SILICA STANDARD OF LENGTH.* 

The general properties of fused silica, and in 
particular its remarkably lov/ coefficient, of expan- 
rion, render this substance specially suitable for 


* By' Dr, G, W. C. Kaye. Oomnumioate*,! to the Boyal 
Society by Dr, E. T. Gla?.ebroolc, 


the construction of permanent length-standards of 
the highest class. 

The coefficient of expansion of platinum-iridium, 
which has hitherto been the material almost 
exclusively employed in the best work, is about 
9 X 10~'* per degree 0., while that of silica over 
the ordinary range is about 0*4 x 10"~^ i,e., 1/20 of 
this amount. It is true that the best qualities 
of invar, M. Guillaume’s nickel-steel, containing 
36 per cent. Ni, have expansion coefficients com¬ 
parable with that of silica, but experience has 
shown that while invar is eminently useful for 
working standards, it is quite unsuitable for 
primary standards, owing to its large thermal 
hysteresis. Fused silica, on the contrary, has 
been found to be practically free from this defect; 
it enjoys, in the matter of cost, an enormous 
advantage over platinum-iridium; furthermore, 
in view of the fact that primary standards 
are always handled by trained and skilled 
observers, its comparative fragility is of small 
consequence. 

Modern methods of manufacturing and working 
silica have rendered it possible to construct a silica 
line-standard metre. The present model, the first 
of its kind, consists of a silica tube into which are 
fused at its ends optically-worked plane parallel 
slabs of silica. These carry the graduations, and 
their undersides are platini 2 sed. The graduations, 
defining the metre length, are made by cutting 
through the platinum film with a ruling diamond. 
The platinum deposit permits the ruling of very 
beautiful clean-odgod lines. 

The bar is supported at the Airy points so that 
the slabs are horizontal. The lines are viewed 
from above through the slabs, and are thus seen to 
advantage. 

The apparent length of the standard is indepen¬ 
dent of any change of tilt of the cover-slips which 
are used to protect* the platinum films. The 
thickness and position of the end slabs are so 
arranged that the image of each reference line 
lies in the “neutral plane” when the bar is 
immersed in water. 

The silica metre was annealed at about 460^ C., 
and shrank a little over half a micron in the 
process. It is anticipated that its future secular 
variation will bo negligible so far as practice is 
concerned. 


THE BOARD OF EDUCATION 
EXAMINATIONS IN ART. 

In a circular addressed to local education 
authorities and schools of art it is announced 
that the Board of Education intend in dihe near 
future to terminate the elementary examinations 
in art now conducted by them, and to substitute 
examinations of a more comprehensive character 
adapted to the needs of students who have reached 
a fairly advanced level in their studies, and who 
may reasonably desire to have their individual 



880 


JOUBNAL OF THE BOYAL SOCIETY OF ABTS. 


July tJl, X91L 


progress tested in some such way as is open to 
students of other subjects by moans of the various 
exteriuil oxaniinations conducted by universities 
and other bodies. The examinations on the 
present lines will therefore not be indefinitely 
continued, and a new scheme of examinations, of 
wdiich the details have not yet been announced, will 
be brought into force in 1913. It is proposed to 
invite sonic teachers in schools of art to assist in 
the conduct of these examinations. 

Similarly, the existing series of tests for art class 
teachers’ and art masters’ certificates will be 
brought to an end in 1912, and new regula¬ 
tions will be issued for the award in 1913 
and subsequently of qualifying certificates for 
teachers of art, upon conditions which will 
secure, in addition to high artistic attainments, 
the advantages of a general education and of 
a suitable course of professional training at 
some institution recognised by the Board for the 
purpose. 

The merits and defects of the national com- 
X^etition have been the subject of much discussion 
in recent years, and the Board are satisfied that it 
may be capable of becoming more useful than at 
l^resent for the purpose of affording an opportunity 
to the public of seeing the best work of which the 
most advanced students of schools of art are 
capable. They propose therefore to invite some 
experienced head-masters of schools of art and 
others to consult with them as to the lines upon 
which a reformed competition can best be estab¬ 
lished, If a satisfactory scheme can ho framed, 
the Board will arrange a suitable place for the 
exhibition. 

It is also hoped at an early date to effect some 
readjustment of the various scholarships and 
exhibitions for students of art which are now 
awarded or aided by the Board, so as to secure 
liberal opportunities of obtaining advanced instruo- 
-tion in art to intending teachers and other students 
throughout the country. In this connection, the 
Board give notice that the award of local free 
studentships will be made for the last time in 1911, 
for tenure during 1911-12, and that the award of 
local scholarships in art and the aid given to local 
exhibitions in art may not be continued, or may 
be continued under new conditions, after 1911, as 
may be necessary for the purposes of the readjust¬ 
ment contemplated. 

Finally, the Board propose to oonstitiibo for a 
term of three years from September 1st, 1911, 
a standing committee of advice for education in 
art, upon which their officers will have tho 
assistance of eminent artists, including those 
.appointed as professional examiners for the new 
examinations and as visitors to the Boyal Oollege 
of Art, pf teachers in schools of art, and of manu¬ 
facturers and others engaged in the industries 
upon art. It will be the first duty 
committee to assist the Board in working 
c out the detailed schemes which will be necessary 
order to carry out the changes foreshadowed in 
circular. 


THE BRAZILIAN TOBACCO 
INDUSTRY. 

Nearly two hundred years ago the Colonial 
Government at Bahia interested itself in tho 
economic situation affecting tho growth and market¬ 
ing of tobacco, and from that time its production 
has been of great importance in Brazil, and has in 
some districts been almost the entire source of 
income to the inhabitants. As early as 1796 tlie 
exportation of tobacco from Bahia to Portugal had 
attained considerable proportions. The exports 
from that colony, later a province, increased 
regularly until the close of the monarchical period 
in Brazilian history. At the time of the establish¬ 
ment of the .Republic tho advantage of regularly- 
organised labour was lost to tobacco producers, 
and the annual production has, on the average, 
remained almost stationary since that time. At 
present, tobacco forms tho sixth item in importance 
on the list of Brazilian exports. Of the total 
exports of tobacco from Brazil, about 95 per cent, 
is shipped from the port of Bahia, the next largest 
amount being from Porto Alegre. Over 92 per 
cent, of the exports are purchased by Germany, 
Argentina taking most of the balance. The State 
of Bahia has, since colonial times, been the centre 
of the tobacco industry of Brazil. Practically all 
the coast regions of this State produce tobacco to a 
greater or less extent. In fact, most of the coast 
regions from tho State of Maranhao south have 
tobacco-producing districts of varying importance. 
The area of greatest production is a coinparuitivcly 
small section of the State of Bahia, centring about 
the bay and port of that name. Of late years a 
somewhat intensified cultivation has boon devcloj)od 
in Rio Grando do Hul, and in southern Minas 
Geraos. There is also a district of somewhat heavy 
production in oastorn and southern Pornumhiico. 
The State of Bahia, according to tho United States 
Consul-General at Bio do Janeiro, exports to other 
parts of Brazil an average of about 3,000 tons of 
tobacco per annum, in addition, to an average 
of 22,500, or perhaps 25,000, tons sent alu’oad. 
Manufactures of tobacco in the shape of cigars, 
cigarettes, and pip© tobacco, shipped from Bahia 
to other Brazilian ports, amount to about ,-filOO,000 
annually. Probably the second most important 
areas producing tobacco are in the State of Minas 
Geraes. Shipments of leaf, and what is called roll 
tobacco, prepared for pipe and cigarette snacking, 
from that State amount to about 3,500 tens 
annually. One of tho distinctive forms in which 
tobacco from that State is prepared, is tiuit of a 
long roll of very dark and compact leaf which is 
sold retail at so much a yard. Tho cigarette 
smokers in tho interior whittle off tho necessary 
amount from the end of such a roll for oigarottes. 
Bio Grande do Sul has some tobacco-producing 
areas, which are fast becoming second only to 
those of Bahia, There is also a notable increase 
in the attention given to tho cultivation of tobacco 
in the State of Santa Oatharina, In Sao Paulo 
the industry has become decadent with tho growth 
of the cofieo industry. While there , are no 



Jiihj 21, 1911, 


JOXJBNAL OF THE BOYAL SOCIETY OF AETS. 


881 


available figures covering the total production of 
tobacco in Brazil with any accuracy, it is estimated 
that this production is about 36,500 tons annually. 
Experts in Brazilian agriculture unite in affirming 
that methods of growing tobacco, gathering the 
crop and curing it, have changed little, if at all, 
since the days of the early colonists two centuries 
ago. Practically nowhere is there any idea of 
tilling the soil and cultivating the crop with an 
instrument more modern than the spade. As a 
consequence, very few planters cultivate more than 
what is known in the language of the country as 
a “ terefa,” an area about equal to four acres. It 
is stated that well-fertilised land in the better 
districts of Bahia will, under existing conditions 
of culture, produce a maximum of 800 pounds per 
acre, but the average production is not much, 
if any, above 300 pounds per acre. In many 
districts from Bahia northward,tobacco is planted in 
any soil which will not produce sugar-cane or cotton. 
In the best tobacco-producing areas in the Bahia 
district the soil is black, heavy, and usually very 
rich, formed of limestone. In the States of 
Alagoas and Sergipe, just north of Bahia, the best 
tobacco and also sugar-cane soils are of a similar 
character. In the latter States, and in the tobacco- 
producing areas northward, a light, sandy soil is 
also considerably devoted to tobacco, as is also the 
case in Minas Geraes, It is generally accepted that 
with the exception of two or throe varieties of 
island tobacco grown in New Caledonia, practically 
all known varieties of tobacco are grown in Brazil. 
Among others, there are a large number of varieties 
indigenous to the country. In the south of Brazil 
a variety very common is the Nicotiana alata and 
the N. Huavaolcns. A variety very common in the 
hotter regions is called the Nicotiana ckincmis, 
cultivated also in Cuba and Porto Eioo. Practically 
all the varieties grown in Maryland, Virgiuia, 
and Cuba are common in Brazil. The tobacco 
X>roduced is used for all purposes, that of Bahia 
only being suitable for really good cigars. Many 
of the cigars manufactured in Bahia compare, 
it is said, favourably with medium-grade Havana 
cigars. The greater part of the tobacco is strong, 
though some very good mild tobacco is grown in 
Bahia, and of late in Bio Grande do Sul. In Bahia 
planting begins in March and extends throughout 
May, the plants being started in hotbeds and set 
out in from one to two months. In the south, 
X>lanting does nofe begin until the opening of the 
hot season in November, When the plant begins 
to loaf the lower buds are cut in such a way as to 
cause the stock to branch. The tobacco out from 
the main stock is considered of first quality, and 
that cut from the branches of second and inferior 
grade. The plant is not allowed to bloom, but is 
topped in most regions, the leaves being cut as 
they ripen. In the curing of the crop the general 
rule is to air-dry the leaves in sheds, but in praotioo 
the leaves are frequently allowed to Ho for a long 
time on the ground, and even exposed to wet 
weather for some time before being oared for. 
There is no doubt that Brazil offers a great, oppor-, 


tunity for tobacco production, and when scientific 
and modern agricuUural methods have been more 
generally adopted, the country will be a much 
greater factor in the world’s tobacco trade than it 
is at present. 


HOME INDUSTRIES. 

The Transport Trade Strihe .—The seamen and 
firemen who commenced the transporb trade strike 
have been much more successful than it was 
generally expected, xiot without reason, they would 
be. Increased wages were their principal desire, 
and these were conceded by leading stoamshii^ 
companies with hardly the semblance of resist¬ 
ance. The benefits secured are largely duo to the 
demand being made upon a favourable market, 
and nob as the result of a strong organisation— 
which was notoriously lacking—on the part of the 
workmen concerned. Whether, in the absence of 
such an organisation, the men will be able to 
retain what they have won remains to be seen. 
So far as the seamen and firemen are concerned, 
the strike would have ended almost as soon as it 
began but for the fact that much larger bodies of 
dockers and carters had made it impossible for the 
business of the shipowners to be carried on until 
an agreement had been arrived at with them also. 
The seamen and firemen have secured a present 
rise of 10s. in wages; besides concessions in the 
matters of medical examination, representation, 
and other subsidiary matters, together with recog¬ 
nition of their Union. Substantial benefits also 
accrue to the carters. The men have nob gob 
all they set out to get, but they have obtained 
oonaidorablo financial benefits, and the conditions 
of employment in many of the grades will be 
greatly iiax)rovod. It may be hoped that things 
will now go on smoothly in the shixjping industry, 
hut the settlement does not, of course, touch the 
admitted shortage of British seamen, which is 
compelling shipowners to employ Asiatics, or to 
lay up some of their ships. Upon this point 
a suggestion has been made that seems to 
deserve consideration. It is that the Board of 
Trade might consider whether the time has not 
come when it might wisely relax some of the 
restrictions imposed on the shipment of seamen, 
and, so far as they are harmless, restore to some 
extent the facilities which formerly existed. For 
instance, years ago it was the custom of many 
owners to secure a supply of the very best typo of 
seamen from the fishing districts. During the 
oil seasons fishermen were only too willing to go a 
voyage or two in steamers so as to fill up their 
time, and shipowners used to secure these men 
through local agents. The Board of Trade, how¬ 
ever, made it a penal offence for anyone to supply 
seamen unless they received a licence from the 
Board. The object of the legislation was ostensibly 
to put down crimping, and it was never intended 
to apply to oases such as are referred to above. 
The effect of the legislation was, however, to stop 
the supply of fishermen, as licences wore refused. 
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and to increase shipowners’ difficulties in securing 
the hast type of men. It seems a little absurd that 
in engaging seamen an owner cannot he represented 
b}" a responsible agent. 

The Bradford Woolcomhers and the Auctions .— 
The strike among the woolcomhers at Bradford is 
over, and work has been resumed on the old con¬ 
ditions. A prolongation of the strike must have 
seriously affected values at the London auctions. 
At the auctions held last week, prices did not fall 
quite so much as was generally expected. No class 
of wool was more than 5 per cent, down, except 
New Zealand slipes, which fell about per cent. 
Stocks and raw material at Bradford are heavy, 
and it is hardly to be expected that the opening 
rates will be maintained throughout the auctions. 
Instead of there being any shortage of supplies, 
they are much heavier than was expected, and 
some Bradford merchants and brokers have been 
asked to take off the market a sufficient quantity 
of New Zealand crossbreds to prevent any serious 
fall in values, but this would be a very doubtful 
experiment. Notwithstanding that during the 
present year consumption has been at a maximum, 
the carry-forward from one auction to another has 
gradually increased, until it has reached nearly 
40,000 bales, and the bulk of the new clip is almost 
due. On the other hand, the demand for goods 
both at home and abroad, is slackening. The 
shipments from Australia for the wool year 1910-11, 
which ended on June 30th, are put at 1,975,000 bales, 
or au increase of 54,000 balos, compared with the 
previous season, whilst from New Zealand the 
shipments amounted to 493,000 hales, a decrease of 
20,000 hales. 


The Cotton -Messrs. Neill Brothers have 

issued a circular on the position of the cotton 
supply, in which they say that, in the matter of 
distribution, the noteworthy feature is the extreme 
.smallness of the exports to Great Britain, which 
have only amounted to 22,000 hales for the whole 
period, against 119,000 last year. The visible 
.supply for Great Britain, it is pointed out, is now 
-only 72,000 bales above that of last year, though 
early in March the excess was 400,000 bales. 

After this date last year America still exported 
100,000 bales to Great Britain. This year practi- 
•cally nothing is coming, and it is only too probable 
‘ that the supply of American cotton in this country 
will dwindle to a dangerously low point between 
now and about October 10th, which is the date when 
the smallest Liverpool stock usually occurs." 
Messrs. Neill’s comparative estimate of the world’s 
^consumption of American cotton for the season 
is as follows:— 

Great Britain . . 

•Oontinent .... 

U.S. North and Canada 

. South (takings) 


mills 



lOlJ-ll. 

1909-10. 

, 

3,050,000 

2,750,000 

, 

4,300,000 

4,375,000 

. 

2,400,000 

2,450,000 


2,850,000 

2,342,000 

gs) 

150,000 

116,000 

at^ 

12,250,000 

12,032,000 


Messrs. Neill think, however, that their ostimates 
for Great Britain maybe too small. As to the new 
crop, they speak of it as very hopeful, but it must 
be remembered that there are two months of the 
hot season still to reckon with, to say nothing of 
the subsequent dangers and vicissitudes. 

The Silk Trade Dispute, — A section of the 
Macclesfield operatives are threatening to strike 
unless their demands are conceded, and should 
work be stopped, dyers, weavers, soft silk winders, 
warpers, and others, will soon be idle for want of 
material, and the whole of the industry in tho 
town may bo brought to a standstill. Tho 
demands of the men include (1) increased wages; 
and (2) the abolition of the bounty system—a 
small extra payment made to workers who got 
through a giveu quantity of work in tho week—the 
contention being that this system does not give 
them more than an average addition to tlioir 
money of M. a week. The women’s wages at 
present range from 10s. a week for winders and 
cleaners, to 12s. for danters and 12s. GrZ. for parters. 
They ask for an advance of Is. a week all round. 
The men are paid as follows:—Single spinners 
(mostly youths) 14s. a week, double spinners 
16s. 6d. a week, and throwsters .€1 a week. In 
their case a rise of 2s. a week is demanded. 

The Insurance Bill and Spinners.-^-^Mv. J. M. 
Thomas, who is a moniber of the Parliamentary 
Committee of tho Federation of Master Cotton 
Spinners’ Associations, makes out a strong case for 
his contention that tho contributions proposed to 
he levied both upon tho spinnor and the oporafcivo 
are out of all proportiojx to the sickness boncjlits 
which tho operatives are likely to receive under 
the Bill. Mr. Thomas gives two typical in¬ 
stancesFirm No. 1.—Employs 301 males and 

142 females. The combined contributions from 
operatives and employer amount to £016 9s.’ 
per year of fifty weeks. Taking the experience of 
illness at this mill, which amounts to, at the 
outside, not more than three females and two 
males per week, or, put in another way, is 
equivalent to three females and two males being 
absent for a whole year of fifty-two weeks, the 
sickness benefit received by such five persons would 
be £110 lOs., or less than 18 per cent, of tho 
combined contributions. Firm No. 2.—Employs 

143 males and 64 females. Contributions paid 
would be £288 10s. The sickness experience at 
this mill is not more than one person per week, 
and the benefits received, assuming tho sick person 
was always a male, would ho £26 per year, or loss 
than 9 per cent, of the combined contributions. 
The total sickness benefit likely to be received in 
accordance with the past experience at these two 
mills is about £136. A contribution of ^d. each per 
week from the employer and operative would realise 
£180. 

The Insurance Bill and ^Yomen. — A large 
number of representative women have issued a 
letter in which they contend that the Insurance 
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Bill, if passed into law in anything like its original 
form, will inflict great injustice upon women. 
For instance:—A domestic servant enters service 
at fifteen and marries at thirty-five a small 
shopkeeper. After marriage she devotes herself to 
her household duties and perhaps to the manage¬ 
ment of the shop. She thereupon ceases to bo 
^‘employed” within the meaning of the Act, and is 
not allowed to continue even as a voluntary con¬ 
tributor (0. 34) (4). If she predeceases her husband 
she never gets any advantage for the twenty years’ 
contribution she made before marriage. If she 
survives her husband and supports herself by the 
.shop or by some kind of jobbing labour she can only 
l)onefit under the Bill by becoming a voluntary 
contributor, in which case she will have very 
much reduced benefits compared to the employed 
contributors. Compare with this the treatment 
of the male worker under C. 71. He at sixty is 
entitled to receive repayment of the amount 
by which his contributions have exceeded the 
unemployed benefit received by him. Again, no 
person who is receiving board and lodging from 
an employer is to get any sickness or disablement 
benefit (0. 8) (7). This will hit the domestic 
.servant class very hard. At the last census there 
were upwards of two million female servants in 
the United Kingdom. There is no security in 
the Bill that women shall be admitted to approved 
societies. There is nothing to prevent any of the 
•existing societies adopting a sex disq[ualiftoation, 
and under the bill this may be the prudent thing 
for them to do. It is noticeable that approved 
societies are precluded from adoi^tiug an ago 
disriualification (0. 24). There are many other 
provisions of the Bill to which women not un¬ 
naturally object. The points indicated above 
suggest that their grievances in relation to it are 
.substantial, and in some respects the Chancellor 
of the Exchociuer has expressed his readiness to 
meet them. 


NOTES ON BOOKS. 


The Bssentiaes of a Country House. By 

R. A. Briggs, F.R.I.B.A. London: B. T. 

Batsford. 7s, 6d, not. 

Mr. Briggs has had very considerable exporionco 
in the building of country houses, and he has 
already published at least three volumes dealing 
with bungalows, cottages, and country residences. 
In the present book, under the heading “Essen¬ 
tials,” he treats of a great variety of subjects, such 
iis situation, aspect and soil, plan, porches and 
vestibules, halls and staircases, the various rooms, 
doors, windows, fittings,. stables, garages, lodges, 
gardens, etc. The text is illustrated entirely from 
photographs and plans of houses erected from his 
designs and under his own supervision, at costs 
ranging from .-61,250 to ,^4,600* Many of the 
illustrations are exceedingly pleasing, but .they 
%vould have gained, in variety had they not all been 


taken from the same source. Mr. Briggs, in spite 
of some annoying little mannerisms of style—as, 
for instance, his habit of addressing the reader as 
“dear madam”—has much sound and sensible 
advice to ofier, and his book should, as he hopes, 
prove useful in helping those who intend to build 
to come to some definite conclusions before they 
consult an architect. 

Whittaker’s Arithmetic of Electrical 

Engineering. Second Edition. London: 

Whittaker & Co. Is. net. 

This little book contains 72 worked examples 
and 300 graduated exercises, a large num.ber of 
which have been taken from the City and Guilds 
of London Institute examinations in electric 
lighting and power transmission, and telegraphy 
and telephony, and from the Board of Education 
examinations in electricity and magnetism. It 
forms one of Messrs. Whittaker & Co.’s well-known 
series of Handbooks for Electrical Engineers, and 
will be much appreciated by the technical students 
for whose use it is intended. 


GENERAL NOTES* 


The Iron and Steel Institute.— Arrangements 
have been made* to hold the autumn meeting of 
tho Iron and Stool Institute at Turin on Monday 
and Tuesday, October 2nd and 3rd, 1911. The pro¬ 
visional list of papers expected to be submitted for 
reading is as follows(1) “ Report on tho Mineral 
Resources of Italy,” by various authors, (2) “ On 
tho Autogenous Welding of Metals,” by Dr. Fran¬ 
cesco Oarnovali (Turin). (3) “ On the Application 
of Electrical Energy to the Manufacture of Iron 
and Stool in Italy,” by Oav, Ing. Remo Oatani. 
(4) “ On the Present State of the Iron and Steel 
Industries of Italy,” by Signor Comm. Lnigi Domp6 
and Oav. Francesco Savorio Pucci. (5) “ On New 
Industrial Processes for the Cementation of Steel,” 
by Oav. Professor Dr. Federico Giolitti. (6) “On 
Cementation with Gas under Pressure,” by Pro¬ 
fessor Dr. F. Giolitti and Dr. Francesco Garnevall. 

(7) “ On the Transformation of Steel within the 
Limits of Temperature employed for Heat Treat- 
mont,” by Louis Grenet (Argentouil, Franco). 

(8) “ On Basic Slag,” by V. Adolphe Kroll, jun, 
(Frankfurt-am-Main), (9) “ On the Use of Titanium 
in Iron and Steel,” by G. V. Slocum (Pittsburg). 
(10) “ On the Physico-Chemical Properties of 
Slags,” by Professor J, H. L. Yogt (Christiania). 

Co-operative Dairies in Italy.— -Co-operative 
dairies originated from the necessity of using milk 
for industrial purposes. They bad their origin in 
the mountains and first developed there, where 
property is much divided and association becomes 
indispensable if a profit is to be made on the milk. 
In the fourteenth and fifteenth centuries, in sevoral 
Alpine valleys, the milk was brought together and 
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subjected to tlie necessiiry treatment in common. 
This is the most ancient form of rural co-operation. 
The firstphasQ was the system" turuario famigliaro,” 
or the reciprocal loan of milk. After that they 
passed to the system " turnario sociale,” and only in 
more recent days is found the real joint enterprise, 
in which each member merely consigns his milk to 
the association which sells the common produce- In 
the first system the milk is treated successively iu 
the houses of each associate. In Italy this system 
is still followed by the co-operative dairies of 
Osoppo, where the rearing of the cows and the 
whole treatment of the milk is done exclusively by 
women. In the system "turnario sociale” the 
milk is treated in a depot possessed in common, 
the plant and ntensils being also in common, under 
the management of a " casaro ” (cheesemakor) 
appointed by the group of associates. Only a few 
years ago this type was common to nearly all the 
co-operative dairies of Upper Yenotia. 

The A1MEEICA.N Tinplate Industry.— It appears 
from an examination of the monthly trade returns of 
the United States that during the first ten months 
of the fiscal year 1911 (July 1910-April 1911) both the 
tin imports and the tinplate exports of the United 
States exceeded all previous records for a similar 
period. The total imports of pig-tin, of which 
England and the Straits Settlements are the chief 
sources of supifiy, amounted in tho ten months 
ending with April 1911 to 92,874,000 pounds (com¬ 
pared with 86,164,000 pounds in tho same months 
of the preceding fiscal poriod), valued at .€6,968,000. 
Tho exports of tin and tome x^latos in tlie ton 
elapsed months of tho current fiscal yoar aggregated 
50,870,000 pounds (compared with 21,188,000 pounds 
in tho corresponding period of 1910), valued at 
£373,000. The x)roduotion of tin and terno plates 
in the United States in tho calendar year 1909, 
the latest for which statistics are availablo, was 
1,371,000,000 pounds, tho largest total for any yoar 
in the history of American production, and as tho 
importation of pig-tin for use in this lino of 
manufacture was larger in the calendar year 1910 
than in 1909, and is also larger in the accumulated 
months of the fiscal year 1911 than in the same 
months of the fiscal year 1910, it may be assumed 
that the production of tinplate in the United 
States is still increasing. Canada is the chief 
markeb for the tinplate exported to foreign 
countries, but large and growing shipments are 
now being made to Alaska and Hawaii, for uso in 
their canning industries. 

■ Automobide BNaiNEEEiNa Apprenticeship 
SoHEHitB.—-A committee of the Incorporated 
Institution of Automobile Engineers has been 
collecting" information from many large motor¬ 
car manufacturers and others as to the practice 
, regard to tho admis- 

; and instruction of pupils and apprentices. 
; information has now been tabulated, and will 
:i. ; be placed at thAdiaposal of parents seeking advice 
■ on the sfibieet* for which purpose application 


should bo made to tho Seertii.ai'y at 18, Queam 
Anne’s Gate, Wostralnstor, LoikIou, S.W., by 
letter in tho first instance. It is hoped that by 
this means parents will bo saved a groat d< 3 al of 
trouble and anxiety, and possible expense, by being 
placed in a position to bavo access to information 
extending over a very mucb, wider area, than tliey 
could obtain by their own unaided efforts, and it 
is also hoped that through the Institution the 
various vrorks will be brought into contact with 
those youths who are likely to show themselves 
specially apt in tho branch of tho industry in 
which they are to ho placed. 

International SrrippiNa and Oil Enuine 
Exhibition.— An International Shipping and Oil 
.Engine Exhibition i.s to bo lield in NowcaKtlc-on- 
Tyue in Hovombor next, when it is expected that a 
large collection of tho most highly-developed types 
of oil engines will be brought togetljcr. (Jil engines 
are being with increasing frof[uoncy iu.stalled on 
large vessels, and hugo oil engines are at present 
being built for the navies of various Powers. 

The Scarcity oe Miuersckaum.— Tho valuable 
material from which meorschauin pipes are made 
is continually getting scarcer, and tho important 
industry which has ilourishod in Vienna, Budapest, 
Nuremberg, Paris, and in the Thuringiau town 
of Buhla seems ondangored. Tho manufacture of 
meerschaum pipes is miKjh more itnportn.nb than 
is generally supposod. The town of Buhla alone 
has been oxxiorting, in round figuu'S, pipes to 
the. value of about .U85(),0l)0 atmually. ’I’hrs lineKl; 
grade of meorHchaum is found near Esld-Sludir, 
in Anatolia, Asia Minor,in a hollow whhdi, iu early 
days, was a lake, in whi^di tho tuoerschauiu wa.s 
precipitated. Meerschaum is also found in other 
placo.s, including Thobes, the Bosnian mountains 
in tho neighbourhood of Grubsohitas and Nuen- 
dorlT in Moravia, and in some parts of Spain and 
Portugal. 

Number of Students at Paris Univicrsitv.-— 
The total number of students at the University of 
Paris last year was 17,708, divided as follows:— 


Law.7,871 

Medicine.3,756 

Pharmacy.871 

Literature.8,810 

Science ..1,900 


In tho Paoulfcy of Modicino tlioro wore 8,880 
male and 420 fomalo students, and as regards their 
nationality 3,020 wore Ercnch (2,896 malas and 
124 females); of tho 730 students of other 
nationalities, 434 were males and 302 females. 

Electbic POWEII^STATION AT Antivari.--A Con¬ 
cession for establishing an oloctrio power-station 
at the Adriatic port of Antivari has lately been 
granted by the Government of Montenegro, The 
dynamos to supply tho oloctrio energy to bo used 
for industrial purposes will bo driven by water¬ 
power. 









All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C» 


NOTICE. 


EXAMINATIONS. 

The results of the Intermediate Examinations 
(Stage II,) will be published early next week. 
The results of the Elementary Examinations 
(Stage I.) will be published about the end of 
August. The results of the Advanced Examina¬ 
tions (Stage III.) were published on the 6th inst. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 

THE .4PPEICATIONS OF ELECTRIC 
HEATING-. 

By Professor J. A. FiiBmino, M.A., D.Sc., F.R.S., 
M.Inst.B.E., 

Professor of Electrical Engineering in the 
University of London. 

Lecture IV.—Delivered March 21th, 1911. 

The Domestic Applications op Electric 
Heating. 

In this last lecture we shall consider some of 
the applications of electric heating in connection 
with every-day life. Great as may be the present 
consumption of electric energy for private 
electric lighting, many competent judges are 
of opinion that a very large additional field for 
its use exists in connection with the generation 
of heat for domestic purposes. 

At the same time it is clear that this widely 
extended use of electric energy in home life has 
not yet arrived in any large degree, and it will 
be desirable therefore to examine the reasons 
for this and discuss the retarding causes now in 
operation. Apart from minor uses which are not 
at present important, and leaving out of aocoun't 
the use of electric energy for motive power, the 
demand for heat in our houses arises from the 
necessity for water heating, air heating, and 


food heating. We have to consider the nature of 
the appliances, their durability and prime cost, 
and the cost of working; also their economy 
and advantages as drawbacks relatively to other 
methods of heating. 

It will be well to describe first those operations 
and appliances which can be easily and accu¬ 
rately brought into comparison when using 
different methods of heating. Whilst leaving 
certain general questions for discussion later, we 
may say at the present moment that one cause 
retarding the domestic use of electric energy for 
heating purposes is ignorance of the methods 
of usage and of the cost, and hence any informa-, 
tion which tends to dissipate this ignorance will 
unquestionably assist the experimental or tenta¬ 
tive adoption of these newer methods of heating. 
Another and most influential cause is that 
houses are not yet wired properly for the supply 
of eleotric-hoating current in our rooms. 

Let iiB consider, first, some of the facts in coti- 
nection with water heating, because the supply 
of hot water, in small or large quantities, is a 
prime necessity in modern domestic life. 

Consider th© energy required to raise any 
mass of water from the ordinary air temperature, 
say, 60® F., just up to the boiling point, or 212® F. 
This involves raising it through 152® F., and 
since one pint of water weighs 1*25 lbs, and one 
gallon 10 lb3., it is clear that to raise one pint of 
water just up to the boiling point requires. 
100 B.Th.XJ., and on3 gallon requires 1,520 
B.Th.XJ. to be imparted to the water. Since 
1 B.Th.XJ. is equal to 0* 294 watt-hours, it is seen 
at once that the energy required to rai se one pint 
of water from 60® F, to 212® F. is 55 watt-hours, 
and to raise one gallon through the same tem¬ 
perature requires 440 watt-hours. 

As all heat can be reckoned in energy units, 
and since electric energy is supplied to our 
houses at so much per kelyin, or Board of Trade 
unit, and rinoe one kelvin equals 1,000 watt- 
hours, it is obviously ah advantage to measure 

/water, 
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each operation of heating, whether <n 
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or food, by the energy in kelviiiB required to 
produce the desired effect. Hence to heat the 
gallon of water from F. to 212° F. requires 
0-44kelvin. Otherwise, 2*27 gallons of water 
could be raised from 50° F. to 212° F. by impart¬ 
ing to it energy equal to one kelvin. 

Electric energy is supplied in our houses by 
the corporations or electric supply companies at 
so much per kelvin, generally 4d. to 6d. for 
lighting and Id. to l|d., or, in some cases, less, for 
heating. Hence, if we reckon our energy con¬ 
sumption in kelvins, it gives us at once the 
cost in pence, assuming it sold at one penny per 
unit. The heating of the gallon of water up to 
boiling point requires 0*44 kelvin, as far as the 
heating of the water itself is concerned. Again, 
to provide ten gallons of hot water at 110° F., 
raised from 60° F., for a bath requires 6,000 
B.Th.U. to be given to the water, equivalent 
to an expenditure of 1,470 watt-hours, or 
1*47 kelvin. 

The above figures for the energy absorption 
do not, however, give us the cost of the operation 
because, owing to thermal losses, more energy 
has to be employed than that represented by 
the temperature rise of the kiiown weight of 
water. The user has to pay for these losses 
Hence we oainiot give an answer to the question 
as to the cost of the electric heating, even when 
the price at which electric energy is supplied is 
known, until we have aBoortained the efficiency 
of the various types of elooirio kettles, boilers 
and water-heaters employed. By their efficiency, 
we mean the ratio between the energy actually 
employed in heating the water to the total 
amount given to the heater, this ratio being 
expressed as a percentage. The simplest 
method of heating water electrically, and one 
which requires least alteration in ordinary water- 
supply arrangements is to use an immersion 
heater. This consists of some kind of high- 
resistance substance, often a wire coiled com¬ 
pactly and enclosed in a water-tight tube, the 
ends being brought out above the water surface. 
When a cucrent is sent through the wire it is 
heated and imparts its heat to the water. As 
regards the durability of the resistance wire, 
there is some difficulty in getting any metal other 
than pure platinum, which is out of the question, 
to stand heating continually if air has access to 
it mthout oxidation and consequent deteriora- 
, tioh. Even if heated in air free access of air 
should be prevented. We must have a wire of 
high specific resistance, high melting-point, and 
' ^ abs non-oxidisable as possible. Nickel or certain 
aUoys of nickel, such as the alloy called 


Nichrome, appear to answer these conditions best. 
A durable heater can, however, bo made with 
silunduni or with kvyptol enclosed in water¬ 
tight cases. The heating resistance should be 
as far under the water as possible, in order to 
accelerate the heating by convection. The three 
sources of loss are—(1) radiation, air convection, 
or conduction from the cistern or vessel contain¬ 
ing the water; and (2) loss of heat by conduction 
out of the electrodes ; (3) heat carried away as 
latent heat of evaporation by escaping water, 
vapour or steam. The water vessel must, there¬ 
fore, be closed, aucl either well lagged with non¬ 
conducting composition or else highly polished 
on the outside to reduce these losses, A 
difl^erence of opinion exists as to which pro¬ 
cedure is the best. If the polished exterior is 
to be kept effective as a non-radiator it must 
be kept bright, and this involves periodic 
labour. It would bo impossible in the case of a 
hot-water cistern of any largo siae, although 
feasible in the case of electric ovens and small 
water - heaters. An experiment showing the 
value of external polish in preventing loss 
of heat in elootrioal heaters was mentioned 
in the Mectncal Tmm of October 31st, 1910, 
which wo take the liberty of quoting ver¬ 
batim ;— 

Two wator-lieaters, oaoh containing two gallons, 
were placed side by side and coTinecduKl to an 
elootno supply. One was of c?ylindrical shape, and 
was of highly polished tin plate, tinned iron. 
The other was of shoot copper of triangular form, 
painted a dark glossy (*olour. Both had Iooho 
fitting lids, both took 800 watts, and both wore 
switched on at onco, the polished vessel boiling in 
about 80 ininufcoK, the other heater taking some¬ 
what longer. When both wore boiling vigorously, 
the current was switched oIT, and the vessels wore 
left all night without being touched. The time of 
switching ofi was exactly 12,0 midnight. At 8.15 
next morning the temperature of the water in both 
was taken carefully, with the result that that in 
the cylindrical and polished vessel was 112° F., 
and that in the triangular copper heater was 
80° F., a loss respectively of 100 and 132 degrees 
in 8J hours. If the triangular vessel had boon 
pjainted dead black, instead of having a glossy 
surface, the loss wotUd, no doubt, have boeu more 
marked, but the dUTorctwe in the two figures is 
sufficient to show that a very high degree of 
efficiency can bo secured with vessels costing but a 
few shillings, provided they are constructed on the 
right lines, and are carefully polished in the first 
instance, and kept bright afterwards. In the above 
experiment, the conditions were in reality more 
favourable to the triangular vessel than to the 
cylinder, for the former was hung on a brick wall, 
and had its heating elements self-oontainod, while 
the. cylinder was placed on a hot plate and left 
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there all night. A substantial loss by conduction 
must have resulted through the large metal surface 
of the hot plate, with which the water urn was in 
close contact. 

Now this may be all very good from a imrely 
scientific point of view, but in domestic use the 
maintenance of high polish means labour, and 
in the present state of the domestic servant 
question it is, to say the least, highly improbable 
that this labour can be secured. Hence, since 
ordinary cisterns cannot be polished on the out¬ 
side, they must be well lagged with non-con¬ 
ducting substances. The best way is to enclose 
the metal water-cistern in a laz'ger wooden, box, 
and pack the interspace, which should be 4 to 
6 inches thick, with magnesia, asbestos, cork 
powder, or slag-wool, or any good thermal 
ipsulator. The cistern should, of course, bo 
covered and lagged on the top, and the wires 
connected with the immersion heater brought 
out through the lid. As an instance of the great 
importance of lagging, an immersion heater of 
this kind is now exhibited to you in operation 
taking 800 watts or 8 amperes at 100 volts. 
Two galvanised iron cisterns, holding about 
3 or 3| gallons, were obtained. One of these was 
loft bare, and the other fitted into a larger 
wooden box, the interspace being filled in with 
wood shavings ; 2* 5 gallons, or 20 pints, of water 
wore then placed in each cistern, and the 800-watt 
immersion heater used to heat the water from 
60^ F* to 212° F* Theoretically this requires 
1*1 kclvin (= 2-5 x 0'44), but actually in the 
lagged cistern it did require 1-32 kclvin, or 
8 amperes, at 100 volts for 1*65 hours. Hence, 
the efficiency in this case is 83 per cent. 

In the imlagged cistern the water could not 
be heated to boiling by 800 watts in any time. 
The thermal losses were so large that this rate 
of supply of energy was not sufficient to balance 
them. Hence, lagging is of importance in 
I'educing the rate of supply of energy as well as 
increasing the efficiency. If the energy is supplied 
for le?. per unit the above water-heating in the 
lagged cistern would have given us 2| gallons of 
boiling water for 1 • Zd. This, however, is by no 
moans the best that can be done. A large part 
of this loss is due to the heat carried away as 
latent heat of vaporisation by the escaping 
water vapoxir, and if this is to be prevented the 
cistern must be provided with a close-fitting lid 
and a condensing tube, so that the vapour shall 
be condensed and the warm wat-er returned to 
the cistern, ■ 

With proper arrangements of this kind it is 
possible to raise the efficiency nearly to 100 


per cent., but never quite, because some energy 
is carried off by heat conduction in the leads. 
Nevertheless, it is a fair statement to make 
that by an expenditure of 0 * 5 kelvin one gallon 
of water can be raised from 60° F. to 212° F., 
or with energy at Id, per unit the gallon of water 
can be raised from 60° E. to 212° F. by an 
expenditure of J-d!. A similar immersion heater 
on a small scale can be employed to heat a 
glass of milk^or water by immersing the heater 
in th0’“*liqiiid^andj|connecting [it to any electric 
lamp socket. Thus, the small heater shown, 
made by Messrs. Isenthal, takes 200 watts or 
I amp. at 200 volts, and will raise one pint of 
water from 60° F. to boiling with an expenditure 
of DO watt-hours, or 200 watts foi- 0*45 hour. 
This gives an efficiency of only 61 per cent., 
but the heating was conducted in a bare glass 
jar. Using a glass vacuum vessel or thermos 
bottle, the energy taken fell to 78 watt-hours 



Fig. 34.— Suction of Theuol EmacTurc 

WATBE-HEA.TBE (SpaGNOUETTI) . 


and the efficiency rose to 71 per cent. Hence, 
at Id, per kelvin, the cost is 0*078<?., or about 
-^d, A veryjeonvenient way of warming milk, 
soup, or water at the bedside is to use a thermos 
bottle, and an immersion heater of the kind, 
and plug into a wall socket or lamp socket, in 
the bedroom. On a much larger scale hot water 
is conveniently obtained electrically by an 
arrangement called a therol, brought out by 
Messrs. Spagnoletti, Ltd. It consists of a block 
of iron enclosing a coil of steel pipe (see Fig. 34). 
In the top of the block is a recess or cavity to, 
contain the heating " resistance, which is a 
Nichrome wire. These elements can easily be 
renewed, but are said to last two years or more. 
The block]of ironjjis insulated[^by thick magnesia 
lagging. Outside this is a water-jacket, from 
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wkicvli ilui! Btipply of water is drawn through the 
steel coll. This, again, m coutauxed in a well- 
lagged vessel. The standard size of heater takes 
20D watts—that is, 1 ampere at 200 volts, and 
is said to give 9 gallons of boiling water or 
25 gallons of water at 110° F. per day. 



Fig. S5.—of Therol Electric 
Water-Heater. 


In a factory experiment made with a therol 
having a 300-watt heater, taking 3*3 amps, at 
95 volts run for 24 hours, and taking up there¬ 
fore 7*5 kelviiis, 38*4 gallons of water were 
drawn o.ff at one run at 110° F. This implies 
that 384 lbs. of water had been raised 60° F. 
or 23,040 B.Th.U. itnparted. The energy put 
in eloetrically was 7*5 x 3,400 B.Th.U,» 25,500. 
Accordingly, the efificienoy of the heater in this 
experiment was 92 per cent, nearly. Kow many 
corporations will supply electric energy at 
^cl per unit for uninterrupted supply, and at 
this rate the cost of heating the 38*4 gallons of 


have recently introduced an improvement 
called an accelerator in which a thermostat 
closes a circuit when the temperature of the 
water falls below a certain limit, and causes a 
relay to cut into circuit an additional 1,000-watt 
heater contained in the pocket of the therol, 
and so raises the temperature of the water in 
the reservoir more quickly again to the high 
temperature (see Fig. 36). A 200-watt therol 
fitted with 1,000-watt accelerator can give 130 
gallons of WiXter at 110° F. per day if required. 

The importance of the use of the therol, from -- 
the supply station point of view, is that it 
provides a steady load, and hence enables a 
lower charge for the electric energy to be made, 
not only for the therol itself, but for other 
heating and cooking purposes. In poor neigh¬ 
bourhoods the supply of hot water publicly by 
charge at so much per gallon by some form of 
peimy-in-the-slot system might be made a 
means of raising the load factor of public supply 
stations, and so reducing the cost of generation. 
Another similar water-heating arrangement has 
been brought out by the Armourduct Manu¬ 
facturing Company under the name of a thenna. 

In this appliance water is stored in a well-lagged 
cylindrical tank, and is ho.ited by wiro-resis- 
tanoe made of a narrow ribbon t>f nickel alloy, 
wound specially on lltit sbeofcs of mica, ^rixtu’e are 
two rasistanccs—one low and one higli -to eifoot 
the first heating, and afterwards by an aut>o* 
matic switch to maintain the water at 160° F. 
For the 15-galloix size the heating units take 
2,000 and 150 watts rospoctively, the entire 
contents of the tank being raised from 60° F. to 




Supply , 


Fig, 36.—Arrangement of Circuits in Spagnoletti Aooeleratob. 


110° F. would be 3|d, or about Id, 160° F. in hours. According to these figures 
,^‘i0'gall6ns. the efiieiency should be 90 per cent., and the 

f^ The one defect of such an apparatus is the cost at Ic?. per kelvin would be \d, per gallon of 
t rate of . heating, but Messrs. Spagnoletti water delivered at 160° F* 



July 28, 1911. 


JOUHNAL OF THE ROYAL SOCIETY OF ARTS. 


889 


There is another water-heater called a Fuller 
geyser, in which the heating resistance is the 
water itself. The water passes through a chamber 
containing a porcelain cylinder with porcelain 
caps on each end. Inside this cylinder are a 
number of sheet platinum diaphragms separated 
by porcelain rings. Alternate diaphragms are 
connected together and to the electric supply 
mains. The cold water flows between the dia¬ 
phragms and through circular apertures cut in 
them and is traversed by a current. The water 
is partly electrolysed and the gases escape with 
the steam. There is, therefore, no resistance to 
burn out. A geyser to deliver one pint of hot 
water per minute is said to take 1,000 watts. 
Hence sixty pints could be heated in one hour 
by an expenditure of one kelvin. This type of 
heater is apparently best adapted to deliver a 
small quantity of water rapidly, as for a w^ash- 
hand basin. 

This leads us, then, to notice the various 
types of electric kettle and water-boiler for 


to bring the quart just to the boil. It required 
4 amperes at 100 volts for twenty minutes. 
The theoretical amount of energy required is 
110 Wcatt-hours. Hence the efficiency is 84 per 
cent. 

A Prometheus saucepan taking 600 watts 
required 105 watt-hours to raise If pints to the. 
boil, which is at the icate of 60 Wcatt-hours pel- 
pint, or an efficiency of 91 per cent. Hence it is 
clear that water-heaters constructed on this 
plan can have an efficiency as high as that of a 
good dynamo or motor. 

Another mode of electric heating for water¬ 
boiling or cookery is to employ an ordinary 
kettle or saucepan over an electric hot plate or 
incandescent radiator. Thus we may heat a 
silundum grid red-hot by a current and then 
put an ordinary kettle full of water over it as if 
it were a fire. In this case, however, the radia¬ 
tion losses from the heater are considerable, and 
the efficiency of heating becomes much less. 
An experiment made with a silundum heater 



Fig. 37.--“ TurciTY ” Hot PnATK foh Eleutiuo Cooking 

ANI> Hka-Ting. 


cooking and other small purposes. Wo may 
divide existing types of apparatus into two 
classes. There is first the type of kettle or boiler 
which contains in itself a heating resistance of 
some kind, and therefore is a special article. Thus, 
for instance, a Prometheus kettle has a double 
bottom, and in the cavity embracing the inner 
vessel is a band of high-resistance material 
between two strips of mica. Often two bands are 
used to give two rates of heating. The connection 
to the circuit is made by a flexible conductor 
and plug connection. In using such a kettle the 
current must not be switched on before the 
water is placed in it, and must be switched off 
before pouring the water out. 

The efficiency of such a kettle can be measured 
by noting the power in watts and time required 
to bring a pint or quart of water from 60® F., 
just up to the boil Thus with a Prometheus 
kettle of quart size, having two pints of water in 
it, it was found that 130 watt-hours were required 


and v.vrious kettles gave results as follows ;— 
Using a bright tin kettle and one silundum 
heater taking 500 watts, it was found that one 
pint of water was raised from 60® F. to 212® F., 
with an expenditure of 117 watt-hours. This 
gives an efficiency of only 47 per cent. Using 
two silundum heaters in series taking 1,000 watts, 
the pint was boiled with 120 watt-hours and an 
efliciency of 46 per cent. 

If a hot-plate heater is used, such as a Berry 
‘‘^Trioity’’ cooker (see Fig. 37), it is impor¬ 
tant that the kettle should have a perfectly 
flat bottom and make good contact with the 
heater; otherwise there is a loss in efficiency. 
Hence the class of kettles which are most 
efficient with gas-rings are not most efficient 
with electric hot plates. 

In the case of ordinary coal-gas employed- as 
a heating agent with the usual gas-xings we may 
reckon that each cubic foot of London gas at 
60® F, and 30 in* barometer, has in it potential 
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energy available for heating equal to about 
560 B.Th.U. This calorific cajiacity varies some¬ 
what from day to day according to the chemical 
constituents of the gas. Since 1 B.Th.TJ. = 0* 294 
watt-hour, we may say that the intrinsic or 
gross calorific capacity of London gas is about 
162 watt-hours per cubic foot, or 162 kelvins per 
1,000 cubic feet. The question then arises : How- 
much of this 162 kelvins can we utilise in w^ater- 
heatiiig ? 

I find much depends on the kettle and the 
gas-ring. For each kettle there is an appropriate 
size of gas-ring and certain rate of supply of gas, 
w-hich gives the best efficiency (see Fig. 38). 



Fiu. 38.—ErFiojMNUv Cubvwb fou Larok anu 
Small Bmo Binwnns at Diffeki-int Gas Flows. 


Taking an enamel iron kettle holding one quart 
and putting it over a largo gas-ring, it was found 
that it required 0*9 of a cubic foot to raise one 
pint of water to Iho boil. This means that 
energy equal to 146 watt-hours was supplied as 
gas burnt to imp.irt 56 w^'att-hours to the water. 
The efficiency, therefore; is only 34 per cent'. 
Using a smaller gas-ring, ihe gas burnt was only 
0*67 cubic foot for the same duty, equivalent 
to an efficiency of 53 per cent. If a bright tin 
kettle was employed, the consumption was 
0*61 cubic foot, an efficiency of 58 per cent., and 
if a “ kvvik ” kettle, or one having water tubes 
in the base was used, the gas consumption fell to 
,0*55 cubic,foot and the efficiency rose to 61 per 
cent. 

Using three pints of water in a bright tin 
saucepan over a small gas-ring gave a consump¬ 
tion of 0*62 cubic foot per pint and an efficiency 
of 58 per cent. 

It is clear,/Ihetefore, that using an ordinary 
tin or iron kettle over a suitable gas-ring we 
cannot obtain a much higher efficiency than 
^ per cent. On the other h md, with the electric 
kettles we can obtain an efficiency of $0 per cent. 
03? more. The‘ultimate question, however, is one 
* of cost. If electric energy is supplied at Id per 


unit, thou the best elcutric keUlo will take 
60 watt-hours t(3 boil the pint of water, eosfiiig 
•06d The best ordinary kef.ibj and gas-ring will 
take 0*55 cubic foot of gas, Avhich, at 2.s‘, Od 
per 1,000, will cost ‘OlSd Accordingly, for the 
small operation of boiling a pint of water, the 
gas has the advantage in mere cost, but many 
disadvantages from other points of view. If, 
however, wo take into account the fact thf».t gas 
burners in the hands of domestics arc nearly 
always lit before they are wanted, and left 
burning after they have boon used, the practical 
ratio betw^oon the cost of small water boiling 
by g«is at 2.S*. Of?, per 1,000 and electric energy at 
Id per unit is not noa<rly so large as 1 to 3. It 
is more like 1 to 2, or even 1 to L As regards 
larger quantities it is easy to show that to 
provide ten gallons of hot water at^ JI0'^3<\ for 
a bath, raising it from 60° F., requires the expen¬ 
diture of 2 kelvins. This at Id per olectriciil 
unit costs 2d My cxporienco is that to do it by 
g 3 ,s requires 30 to 40 cubic feet of Londoji gas, 
costing Id to IJd It must bo I'omomberod, 
however, tlvd- each cubic foot of gas requires, 
roughly speaking, two ctibic feotof air toburu it, 
and that the pi'oducls of combuHiion and im¬ 
perfectly burnt gas hn.ve to be got. I’id of. '^rhis 
renders the use of gas geysers, gas kitchenm’s 
and gas heaters gcmerally, (except on a v<ny 
small scale, impossible without, luli^quu-te venti¬ 
lation, and therefore the coinpa.riHon of 
two agonoioH merely on ihri bu.sis <»f (sost of gas 
and cost of electric etuu'gy is unfair. 

As a final result we may say that water 
heating by electric, current is not only practical 
on a largo or snmll scale, but that, even at ilia 
present cost of olccjtrie energy it is not at. much 
disadvantage compared with gas at 2«. Or?, per 
1,000, whilst if electric energy can l)o geiKirally 
supplied at a 0 i)Bt of \(L per unit for domestic 
heating, as it is in some places, the advantages 
will bo all on the side of the electric heating. 
Furthermore, wo nmy say that in the public 
supply of hot waten* for domestic ptirposes there 
is a source of rovouue for electric su),)ply stations 
which h IS hardly yet been, t.ou(jhed* 

We have in the next, phujfv to etinsider eletsi ric 
heating for other culinairy purposes. A hr^o part* 
of the operation of cooking consists in ex|)<,>Hing 
the edible mateiial to such a temperature that 
if of animal nature the albumen in the llesh is 
coagulated, but not at such a temperature as to 
render it insoluble in the gastric juices. Also 
other operations involve the partial conversion 
of starches into dextrine* m well as the softening 
of animal or vegetable tissues by heat. 
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The heat for the purpose must be capable of 
ready variation over a range of temperature 
from 100° F. to 500° F. 

The following are the temperatures required 
for various operations, on the authority of 
Senn, and are quoted from an excellent hand¬ 
book called “ Electricity for Everybody,” by 
Mr. R. Borlase Matthews (published by the 
Electrical Press, Ltd., 37-38, Strand, London). 

Saucepan. 


Fast boiling.212^“’ P. 

Simmering.F. 

Oven. 

Roast Beef.SOO'^ P. 

Boast Mutton.SIO'^ F. 

Game and Poultry.310^ F. 

Meat Pies . . 290^ F. 

Pastry and Cakes. 320^ F. 

Bread and Puff Pastry. 340° F. 

Frying. 

Fish. 360°-375°F. 

Meat. 370°--B80° F, 

Fritters. 340°-375° F. 

Whitebait. 400° F. 


In many operations, however, such as baking 
meat, the temperature has to be high at first and 
somewhat reduced later, but every oven should 
be capable of attaining and keeping a tempera¬ 
ture of 400° F. The ordinary family cook is in 
the habit of using her hand as a thorrnomeler, 
but a thonno-electric junction can bo fixed in an 
oven and connected to a direct-reading voll- 


meter outside, and will give at once, without 
opening the oven door, the right temperature. 

Bertram Thomas Electric Oven 



Fta. 40.— Heating and Cooling Curves of 
Bertram Thomas Electric Oven. 

The electric ovens in use may be of two 
types: One which consists of an iron chamber 
heavily insulated with non-conducting material, 
in the walls of which coils of wire are em¬ 
bedded, which are heated by the current sent 
through them. As an excellent example of this 
type, we may mention the Bertram Thomas 
electric oven here exhibited (see Fig. 39), of 
which the heating and cooling curves are shown 
in Fig. 40. Two or three switches arc 
generally provided, by means of which the heat 
is regulated. Such an electric oven has to b© 
substantially built and well insxilated to achieve 
its purpose. The second class of oven is nothing 
more than a light sheet metal box, highly 



Ftg. 39.—Bertram Thomas Electric Oven. 
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polished on the outside to prevent loss by radia¬ 
tion, placed over a hot plat© in which heat is 
generated by passing a current through resi ^t- 
^inces. In the Berry “ Tricity ” system the heater 


use the special electrical vessel with embedded 
resistances wo can obtain the highest energy 
efficiency, because wo can most perfectly insulate 
it, and prevent the heat from escaping\ini 



Fig. 41. —“Txucitv” Gookeb. HoT-PnAi’ns, Ovkn and Stkw-Pans. 


is a round iron plate containing the heating coil, 
which takes 800 watts, and is raised very quickly 
to 500° or 600° F., or something short of a visible 
heat. Over this plate can be placed a polished 
sheet-iron oven, and in the interior of this the 
culinary operations are conducted (see Fig. 41). 
In this case the radiation losses are kept small 
by the polish of the oven. In the Bastiaii 
system the heaters are Niobrome wires run at a 
low-, red heat, and enclosed in quartz tubes (see 
Fig. 42).' The oven is air-lagged and polished 
on the outside. 

For frying or grilling we have the option of 
using the type of electric saucepans or grillers 
in which heating wires of a special alloy are 
embedded in enamel, the enamel being so 
composed that it has the same co-efficient of 
expansion as the wire, and does not, therefore, 
tend to break away from the wire when hot. 


diroctions where it docs no work. On the other 
hand, such vessels are bound to be more expen¬ 
sive, he wier, and more fragile, or easily injured, 
thin the ordinary culinary vosselH, Hence they 
have loss durability iti ordinary domestic nso. 

On the other hand, those systems in which 
an electric heater or radiiitor is employed i.o take 
the place of the ordinary fire or gas-dug, and on 
which ordinary Hiucepans, kettles, (>r a similar 
class of vessel are used, may give less efficiency, 
in an energy sense, becati © there may be a 
greater wasteful loss of heat. 

Now, the cost of cooking, apart from the cost 
of materials and wages, is made up of the cost 
of energy or fuel and the cost of the apparatus 
distributed over its useful life. Thus, if an 
electric kettle costs 15^f. to begin with, and has 
to be repaired even only once a year at «, cost of 
5,9. each time, and lasts, say, three ycirs, wo 


iii m . .. . . 

iC’ 



Fig. 42.—QoAurz Tubks, with NicHaoMW Spiral Wirks, nawn in tiiw 
Bastian Svsotm of EoMca'ino HwAa'iNa, 


4 Or we may ^se , ordinal^ saucepans or should have to consider the cost of the appliance 
grillto in which some as 10^. per annum. On the other hand, if m 

■ resistance m^^terial is heated to incandescence, ordinary gas-ring and enamel iron kettle cost 
this radiator taking the place' of the coal-fire. 6«. to begin with, and needs no repairs, but lasts 

Broadly speaking, we may say th:vt when we six year , the cost of apparatus is la. per annum. 
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Hence the initial outlay and the cost of repairs 
and life of the appliance are a very important 
element, and have to be taken into consideration 
as well as the cost of electric energy as compared 
with gas or coal. Whatever type of oven may 
be employed, it is necessary to be able to regulate 
the temperature easily and quickly. Everyone 
knows that in cooking a joint of meat the 
temperature has to be high at first to coagulate 
the albumen on the outside and seal in the meat 
juices. Then the temperature has to be lowered 
to continue the process of cooking so as not to 
coagulate the albumen in the interior beyond a 
certain point. Hence switches have to be 
provided, giving at least three stages of tem¬ 
perature. Also a thermometer or pyrometer 
indicating the temperature in the interior, and 
it is a convenience to have a mica window and 
electric lamp—as in the Bertram Thomas oven 
shown in Fig. 39—so as to watch the process 
without opening the door. In using an electric 
oven, it is generally necessary to get up the 
temperature first before inserting the food, and 
this is most conveniently done when a thermo¬ 
meter is provided. The electric oven has, of 
course, the great advantage over the gas oven 
that the interior is free from the products of 
combustion. 

There is, however, a large field for improve¬ 
ment still open in those appliances. As regards 
electric cooking apparatus generally the follow¬ 
ing qualities are essential. Anything required 
in ordinary domestic use has to be strong and 
simple and easily managed, and in the present 
state of the domestic labour market the less 
cleaning required the better. Hence such modes 
of connection to the circuit as porcelain two-pin 
wall-plugs and flexible cords are out of place. 
Highly-polished copper kettles and nickel- 
plated vessels look very pretty when new, but 
involve a great labour to keep bright, and lose 
much of their advantages as non-radiators if not 
kept bright. Most people cannot afford to keep 
a large number of spai'e duplicates. Hence 
expensive vessels must be so made that they 
cannot get out of order, which is very far from 
being the case with many of the present types of 
electric cooking apparatus. Some automatic 
arrangement must be provided which ensures 
th^t the resistance wire shall not be burnt out 
if the vessel is left empty. Such arrangement is 
provided in the case of electric cooking vessels 
and water-heaters provided by Messrs, Isenthal. 
Again, the advantages of low voltage are 
supreme in the case of electric cooking. It is 
nothing short of a crime to place in the hands 


of ordinary domestic servants electric cooking 
apparatus worked at 220 volts off one side of a 
440 volt service. In the case of cooking by elec¬ 
tricity, just as in the case of lighting by metallic 
filament lamps, the advantages are all on the 
side of alternating current supply, as then the 
voltage can be reduced to 50 or 25 volts, and be 
made safe in the hands of a child. 

The chief fault of much of the present electric 
cooking apparatus is that it does not supply a 
sufficiently high temperature or supply heat 
quickly enough. In cooking it is necessary to be 
able to command high temperatures quickly foi" 
a short time. This is why such a simple opera¬ 
tion as making a piece of toast is better carried 
out by the ordinary coal fire than by most of 
the electric toasters. 

It is necessary to be able to force or delay the 
process of heating at pleasure, and the present 
electric cooking apparatus is deficient in this 
respect. Furthermore, many of the appliances 
in the market for electric cooking are either too 
costly or too flimsy. Cost, however, is a matter 
of production. 

We are at present in the condition as regards 
electric heating in which we were in 1883 or 
1884 with regard to electric lighting. The price of 
the electric energy cannot be reduced until the 
demand is greater and the cost factor improved. 
The demand cannot arrive until the facilities 
for using the current are given, and it will,, 
therefore, only at first appeal to those who can 
make the necessary expenditure in wiring. 
What is now chiefly required as a preliminary 
condition is that the ordinary speculative builder,, 
when erecting houses, shall provide separate 
and proper electric wires for heating circuits.. 
Experience, however, shows that electric cooking 
is on a different basis as regards cost to electric 
water heating. When once an oven has been 
brought up to the cooking temperature the only 
reason for supplying more energy is to make 
up the losses by radiation and convection. It 
is possible to reduce these losses to a very small 
amount, and yet to maintain the required 
cooking temperature. In electric cooking the 
food is not contaminated with the products of 
combustion. Ovens can have a more uniform 
temperature in them than when heated by gas 
or co.al, and also food, such as meat, wastes less 
or loses less in cooking by electricity than by 
gas, and has also a tetter flavour. As regards 
the costs of it, a rough-and-ready rule appears 
to be that when the cooking of a household is 
conducted entirely by electricity, it requires one 
unit (one kelvin) per day per person plus one 
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or two units for tlio energy losses^. Tlius six 
kelviiis per day should do the cooking for four 
persons taking the usual tliree meals per diem, 
provided they are not elaborate. 

We have, then, in the third place to consider 
the question of air-heating or house-warming by 
electric heating. In addition to food required 
for the sake of maintaining animal heat we find 
ourselves under the necessity of maintaining a 
certain internal air temperature if we are to be 
thoroughly comfortable, and the limits of this 
are rather narrow. We may say that 60'^ F. to 
65® F. is the normal healthy room air tempera¬ 
ture. If it falls below 45® F. or 50® F. we feel it 
cold, and if it rises to 70® F. or 75° F. we feel 
it to be warm. 

Hence for comfort and health tlie air in which 
we live should be maintained as far as possible 



Fto. 4B.—CoMBiNKD Luminous RADrATou and 

OoNVECrOR, BY THE DOWKINO RaI>IANT 
Heat Company. 


at 60® F, But more: we are acutely sensitive 
to the hygrometrie condition of the air, or to 
the percentage of water vapour in it. If it is 
very diy we experience sensations of enerva¬ 
tion, and also if very moist. About ten litres 
of water vapour per cubic metro of air, or 
about 1 per cent, of wator vapour by volume 
, in the air, appears to he a comfortable amount. 
Also health and comfort are greatly determined 
by the organic matter in the air. Now the 
ordinary methods of house heating are acknow- 
, lodged to be extremely unscientific and wasteful, 
yet nevertheless there is something to be said in 
: favour of them, as they at least produce some 
of ventilation necessary to renew the air 
room^ and carry away the products of 


organic contanunation. And it in not only 
necessary that the tempcraturo and moisture 
should be kept within limits, but equally Si> 
that the organic contents of the air and its 
carbonic acid coutami nation should be kept 
below a certain amount. We all know that a 
room without a fireplace and chimney is never 
so healthy as one in which there is a tiro. We 
shall no!) be able to alford time to discuss the 
advantages or disadvantages of lieating by coal 
fires, anthracite stovo>s, gas lires, or hot ^ air 
heating, but must confine ourselvos to lh(» 
problem of electric room luxating. There are two 
systems of doing this, one l)y luminous radiators, 
first introduced by Mr. IT. J. Dowsing, and the 
other by non-luminous heutters or convectors. 
Lately, however, the two systems have been 
combined by inventions duo to Messrs. Dows¬ 
ing and Huntley (see Fig. 43). Air, being very 
diathermouB, can only be heated by being 
brought in contact with a hot body. If the 
radiating body is luminotis, that radiant heat 
can only heat the air by falling on surrounding 
bodies such as the furniture a.ud walls of the 
room, which al>H(>rl> this boat, become hot, and 
in turn heat the uir by contact. On the other 
hand, thiit radi.ani. lieal may heat our persons 
by falling (m our e/lothcs or flesh and heating 
thuu. What is rtully roquired, however, is th<^ 
h'5iting of the air g(mer illy. Nin^erlheless, most' 
parsons would agn^^ lint a source of luminous 
heat, in a rtmm gives it a <du^mdul appearatuie, 
and that a. room Jnsitetl by a hot-water or 
steam-pipe radiator is never so attraotive m a 
room which has in it a gas or coal fire or luminous 
iMdiator <rf some kind. 

It is important, iis a pi'oliminary to further 
discussion, to consider the amount of heat 
required to raise a given volume of air to a 
given teinporature. At ordinary tempenitau'e 
and presHuro 12*35 (uibic feet <)f air weigh 1 lb. 
Honoo I,ODD cubic feet of air weigh very nearly 
8t) lbs. The spacific heat of air is ()’237r), Heiuio 
to raise the temperature of 1,1)00 cubic feet 
of air 1® F. requires BO x *2375 B.Thu.U., or 
19’24 B.Th.U. - 5*65 wattdmurs. tSuj)pos<3 
the air is raised from. 32® h\ to 65® F, or thrfmgh 
33® F., thou to raise 1,000 cubic feet of air from 
32° F. to 65® F. requires 1B6’45 watt-hours, or 
0*186 kelvin, or roughly one-fiftli of a Board 
of Trade unit of electric energy. Bupposo the 
room to be heated to be a room of about 
2,500 cubic feet. Then to heat the air in this 
room from the freeaing-pomt to a comfortable 
temperature of 65® F, would I hooretically 
require only 0*5 kelvin. The air has, however, 
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to be renewed at least twice an hour for the 
removal of carbonic acid and organic products, 
and hence it would require at least 1 kelvin even 
for the mere air heating. Practically it would 
require far more than this, and a good deal more 
even, if the doors and windows are closed and 
there is no renewal of the air. The reason for ibis 
is that the walls and window, floor and ceiling 
absorb heat at a very considerable rate, and as it 
is not possible to raise their temperature sensibly, 
may say that heating the air of a room is an 
operation like pouring water into a leaky 
vessel or trying to fill a bath when the waste 
plug is open. In this last case, in order to raise 
the level of the water at all, we must let in the 
water faster than it mns out, and the depth to 
which we can fill it depends on the ratio of the 
rates of inflow and outflow. 8o in the case of 
room heating, the demand for heat does not 
arise nearly so much from the heat capacity of 
the air itself as from the heat escape through 
the walls and windows. 

Some curves, taken by Mr. A. B-. Wolff, and 
kindly supplied to me by Mr, Huntley, the 
engineer of the Dowsing Radiant Heat Com¬ 
pany, show in a remarkable manner the great 
loss of heat in ordinary houses through windows, 
thin waliSj and skylights, and the immense 
advantages of double windows and walls 
(i^oe ,Fig. 4t). If our houses were only (con¬ 
structed on scientific principles so r^s to bo 
heat tight, or at least less diathermous than 
they arc at present, we should be astonished to 
find how little (energy expenditure won.ld keep 
us warm. The house of the future will have 
double walls, double windows, no chimneys, 
ventilation by electric fans, the incoming air 
ke:iled electrically, and all the cooking and 
warming provided without any form of com¬ 
bustion or necessity for chimneys requiring 
constant sweeping.. As constructed at present, 
however, experience shows that a rate of supply 
of electric energy equal to one watt for every 
cubic foot of air in a room will in general main¬ 
tain it at a comfortable temperature in winter. 

Hence, in the ease of the room of 2,500 cubic 
feet capacity it would requires at least 2-0 kelvins 
per hour or 2 kilowatts to bo supplied to it to 
keep it warm in winter by electric heating. 
This is equivalent to a complete renewal of the 
air every 2| hours, Since electric heating does 
not vitiate the air, and does not require any 
chimney, the ideal method of heating and 
ventilating a room would be to exhaust or draw 
out the vitiated air and heat the incoming air 
at the point where it is drawn in. It is clear, 


however, that nothing could be more unscientific 
than the ordinary system of room warming by 
gas or coal fires. The greater part of the heat 
goes up the chimney with the products of com¬ 
bustion. The incoming air is not warmed, but 
makes draughts along the floor, and the utmost 
that can be said is that the fire looks cheerful 
and ventilates the room. 

Experience shows that a gas stove, as usually 
employed, suitable for warming a room of about 
2,000-2,500 cubic feet, takes 50 cubic feet of gas 
per hour. How, this amount of gas contains 
about 25,000 B.Th.U. total calorific energy, 
equivalent to about 8*0 kelvins. Hence, since 
about 2*0 kelvins per hour supplied to electric 
radiators will warm the i‘oom at the same rate, 
the average gas fire may be sending up the 
chimney energy equal to 6 kelvins per hour. 
Hence, 75 per cent, of the available heat 
may pass up the chimney with the products 
of combustion, and 100 cubic feet of fresh air 



OlfFERENCt IN TCMPCRATORE B£TV/EEN THAT OF ROOM 4OUTSIDE AtR. 


Fl(}. 44.—OuitVl'lS SHOWING THE LoSS OE Hwat m 
B.Th.IT. pBiH Square Foot through various 
Surfaces. (A. B. Wolb’f.) 

ha,? to be d\*awn in merely to burn ilie gas. 
As only 0*5 kelvin is required to heat the air 
itself from 32® F. to 65° F., the true eificiency 
of the gas fire can only be determined when wo 
know how many hours’ burning it would require 
to bring air in the room up to 65° F., and keep it 
at that temperature. 

Elocirio room heating may be conducted by 
several kinds of heater—^viz. (1) the luminous 
radiator ,* (2) the non-luminous radiator or 

convector; (3) the electroyl or hot-oil radi¬ 
ator; (4) the combined luminous and con¬ 
vector heater. 

The luminous radiator consists in one form of 
two, three, or four cylindrical incandescent 
lamps, preferably carbon filament set in r. 
reflecting hood with ornamental frame (sec 
Fig. 43). The luminous radiation heats the 
bulbs and surrounding objects, and so warms 
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the air in contact]with them. The second 
type of heater is the non-luniinons convector, 



Pro. 45 .—Elkctric Convector, or Non- 
Luminous Eewctric Htoatbr. 


in which some kind of resistance wire is used 
to heat electrically a metal radiator with large 
surface (see Figs. 45 and 47). . 

The ordinary custom of placing a luminous 
radiator in the lire-grate to imitate a fire is 
entirely wrong. The air heated by contact with 
the radiator then mostly goes up the cliimney 
instead of filling the room. The radiator or 
convector should be placed near the door so as 
to heat the incoming fresh air. Properly speaking, 
the fresh air should come in by special openings, 
over which the electric heater is placed, and the 
foul air should be removed by electric fans or 
Tobin’s tubes (see Fig. 40, which shows such 
an electrical heater for heating incoming air, 
made by Messrs, Purcell and Nobbs). More¬ 
over, the heaters should hot be concentx*ated 
in one place. A room 16 ft. x 16 ft. x 10 ft. 
should have four radiators placed as far apart 
as possible, and not placed in the fireplace. 

. ^ manner distributed sources of heat 
tenAtio produce a temperature of the 

air just as distributed lamps produce more 
uniform illumination. A system of luminous 
] Ideating has been introduced by Mr. Bastian, in 
’IfMoh spiral wires of a nickel alloy are enclosed 
V ttibes ahd heated to incandescence 

’I’he quartz is quite transparent 
hl4dUtmnous,as well as luminous heat, and 


also serves asa mechanical support for the 
spiral. 

In making a convector there should be two 
or three switches so introduced that the amount 
of heat generated can be varied. Thus, for 
instance, in heating a room (say) of 2,000 
cubic feet the heater might be full on for one 
hour and then for eight hours at half-heat, 
using, say, 5 units in all. 

The third type of heater is the low tem¬ 
perature electroyl radiator of Messrs. Purcell 
and Nobbs, in wliich the heat generated in a 
j‘esistance wire is used to heat oil in which the 
wire is immersed, and the temperature main¬ 
tained at 150'^ or 200° F. This type of electric 
heater is suitable for large rooms, and it is 
possible to have a luminous radiator, say, in 
one position so as to give a cheerful glow 
and non-luminous radiators in other parts 
of the room. The non-luminous radiators 
are made in various forms, suitable for 
heating ships’ cabins, railway carriages, and 
offices. The relative advantages and disad¬ 
vantages of those various kinds of electric 
heaters for room warming have been much dis¬ 
cussed. The InniinouH radiators send out their 



Fia. 4G, IGufiCTEovL Heater. 

(Eleetrio Tobin’s Tube for heating the 
incoming air of a room.) 

heat chiefly in a horizontal direction. The noii- 
luminous, or convector heater is especially 
valuable in that it can be placed under windows 
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or skylights, and used to prevent down-draughts 
of cold air. Some results of experiments in 
room-heating by various electric methods are 
embodied in the curves shown in Fig. 48, 



Fro. 47.— Electric Convector, or Non-Luminocs 
Heater of Purcell and Nobbs. 

supplied to me by the Dowsing Rjidiant Heat 
Company. 

From a sornitary point of view electric heating 
is everything that can be desired. I'lio glow- 
lamp heaters are suitable for occasional use, but 
require some outhy on lamp or spiral renewals. 
An excellent plan is to combine the luminous 
and non-luminous systems, ventilating the 
room by an electric fan, exhausting the r,ir from 
the room at a point rather above the middle of 
the room, and then arranging three non- 
luminous heaters round the room, and a fourth 
luminous one for appearance. 

As regards cost I have made some experiments 
in my own home on the relative cost of coal, 
gas, and electricity as heating agents. 

Taking a room about 14 ft. x 20 ft. x 9 ft,, 
having about 2,500 cubic feet capacity, I find 
that if a coal fire is kex)t running p-ll day, say, 
for twelve or fourteen hours, it will use about 
40 lbs. of coal per day, or J ton per week. At 
28.9. this will cost S,s\ 6d* per week, or Jc?. per 
hour for coal only, exclusive of wood or lighters, 
labour, rmd chimney sweeping. 

I find that a gas fire of a good kind suitable 
for warming such a room takes 45 cubic feet per 
hour, and at 2s. 6d. per thousand the cost is l|(f. 
per hour, or 7s. per week, running eight hours a 
day. As a matter of fact, such a gas fire will 
really cost somewhat less, beoaiise in the 
generality of oases it can be put out for some 


hours in the day without inconvenience and lit 
again at a moment’s notice. 

To do the same heating by an electric 
convector with electric energy supplied at Id. 
per kelvin will cost about 2d. per hour, or 
about 95. per week. Hence even at Id. per 
unit it is not to be denied that electric room 
heating costs more than coal, but not much 
more than gas, whilst it has unquestionable 
advantages over either. When a sufficient 
demand springs up for electric energy for 
heating to enable the price to be lowered to 
|d. per kelvin, it will prove a most formidable 
competitor to both the older forms of heating, 
and in time will no doubt replace them both. 
Even now there is a large demand for electric 
radiators and convectors for heating ships’ 
cabins and saloons, motor-houses, small offices, 
bedrooms, and any places where flame-heating 
cannot be used on account of danger of explosions. 
The present hindrances to its progress are, firstr 
the want of proper electric heating wires in 
private houses. Electric heating circuits must 
be run to convenient points on the wainscot of 
kitchens, sitting-rooms, and bedrooms with 
appropriately placed fuses and switches. Then, 
in the next place, there must be a wider diffusion 
of the knowledge of how to use electric heating 
to the best advantages. Cheaper and more sub¬ 
stantial appliances, both for cooking and room 
heating, must bo placed on the market, and 
lastly the price per unit for electric energy for 

SIZE or ROOM = t,too CUBIC nr. 


n A’DTAT & R g 



heating must come down to Jd. Even at the 
present rates the advantages of electric cooking 
have only to be more widely known to be better, 
appreciated, aud it is not necessary to wait tor 
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the pe 3 ‘fecfcion of eleclric room-lieating before 
adopting it for cooking. The chief difficulty at 
present is the wiring problem and the absence 
of experience. But these obstacles can only be 
removed by degrees. The demand makes the 
supply, but the supply can only come from 
demand. Nevertheless, I have the firmest 
faith in the future of electric heating, not 
merely in the workshop and factory, in 
large metallurgical operations or mechanical 
arts, but in its home application in cooking, 
water heating, and room warming, giving us 
not only light and powej", but the most perfect, 
cleanly, and convenient source of heat to moot 
all the demands of domestic life and serving 
to reduce the difficulties of monotonous but 
necessary domestic labours, which are not likely 
to be diminished in any other way. 


TRAMWAYS AT MILAN, 

The tramway system at Milan has developed of 
late years to an extent which no one could have 
believed thirty years ago. It was not until the 
year following the Exhibition hold in that city in 
1881, that the first lines worked by horses were 
opened. Daring that year (1882) the total mimhor 
of passengers carried was 12J millions, which was 
nearly doubled in the first five years, and trebled 
in the next ten, being- 

18Sf> . . 21,012,817 passougers carried. 

1898 . . 35,54,8,801 

A further impulse was given in 1897 by tho intro¬ 
duction of electric traction, when the network of 
tramlines was considerably extended, and the 
number of passengers carried, inorctisocl by 4,200,000, 
was:—' 

1897 . ■. 80,748,801 passengers carried. 

1898 . . 44,548,801 

1899 . . 57,740,801 „ „ 

■Since then a steady increase has been observed, 
partly due to the issue of workmen’s tickets at a 
charge of only five cents in the early morning, and 
■cheap fares generally. The opening of now lines, 
and the Exhibition of 1906, gave a further impetus 
to the popularity of the tramways. This was 
followed by a decrease in 1907; but since then tho 
increase in. the number of passongors has been 
.steady 

1904 . . 86,684,059 passengers carried. 

, 1905. . . 94,884,365 „ „ 

1906’^ , .121,128,795 „ „ 

1907 . . 109,566,790 

1908 , .125,151,307 

: 1909 , , 132,983,726 

= 1910 . . .141,679,631 

In 1882 the average number of journeys made. 
pp: head of population was only 32, as compared 
, ’229.p6r head during 1910. 

* Exhibition yeai*. 


The length of tbo lines of tramway on lanuary 
1st of each year was as follows;— 

Metros, ^About ono-aixfcli of total 

length of the streets of 
1899 61 981 = 88 *4 \ Milan,whiohwas 386,610 
metres (208 English 
[ miles). 

1902 74,970 = 46*5 
1905 86,303 = 53’6 


1911 121,178 r= 75-2 


I About one-quarter total 
length of streets, which 
are 509,282 metros (316-2 
English miles). 


THE MANUFACTURE OF JIPPI-JAPPA 
HATS IN JAMAICA. 

What are generally know^n as “ Panama ” hats 
are not made in Panama at all, but chietly in, South 
America, especially in Colombia and Ecuador, 
and to some extent in several Central American 
States. The manufacture of these hats is an 
important industry .in Ecuador, from which they 
were exported to tho value of .-2250,000 in a recent 
year. In those countries tho price of the hats 
usually ranges from two aliillings to a guinea, but 
in Honduras some hats are made which sell for 
,•85 each, and in J^lcuador a kind called “ Espooiales ” 
is made, requiring months of work to finish a single 
hat, which may soil there for ,820 or ovon more. All 
grade,s of those liats are inado from tho loaves of a 
palm plant {Chirhidopiro ptilmaia), called locally in 
va.rlouH countries dippi-.lappa, from th«4 t‘.n,nton of 
tliat name in the province of Mann-bi on the I'.oast 
of bhmador, where tlic finest of tbeso bats are 
maniifaoturod. Tbo plant from which liats are 
made in flamaica is said by kouk! authorities to b(,» 
exactly tho same as that used in Colombia and 
Ecuador, but by others it is <mIlod (larlixdovica 
Jamaiconsis, to indicate that there is a slight 
difioronco in the plants. Tho first hat of this kind 
manufactured in -lamaica 'was made in 1839 or 
1840 by a Spaniard, who recognised tho plant 
growing along tho Cassava Itivor as tb.o same as 
that from which hats wore manufactured in South 
Amorica. In 1844, at a colonial, exhibition at 
Spanish Town, the former capital of flamaica, a 
prize of J320 was awaixhul for a bat of this sort 
made in the island, IHio imdung of these hats 
grew into so large atj industry before tho earth¬ 
quake in 1907, owing somewhat to tluj purchases 
made by tourists, that a school was established 
in Kingston to in.struot girls in tlu) art. 
According to tho IJnibod SbatcH Consul at 
Port Antonio, the plant which furnishes tho 
material for tho hats is a bushy palm growing in 
clusters along rivers and in damp places, dust 
before the long sheath or spathe which encloses 
the palm-leaf expands, it is cut of!, the narrow 
outer blades on two sides are stripped ofi, the 
remaining portion is divided lengthwise into halves, 
and then, by sticking a pin or knife-blade through 
each half, the edge of the blades is split off on each 
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side, leaving a naiTovv strip of uniform width in 
the middle of the blades, the width being deter¬ 
mined by the quality of the hat to be made, as the 
nairower the strips the finer the hat. These 
strips, still fastened to the stems, are boiled in 
water (salt and lime-juiee being sometimes added) 
for half an hour and then dried in the sun. As 
they dry they shrivel up into a round, compact 
form, when the material, now ready for the hat- 
maker, is called “ straw.” It usually requires from 
twenty to thirty spathes or buds, which arc twenty- 
five to thirty inches long, to furnish enough straw 
for an ordinary hat, the number varying with the 
size and quality of the hats. These hats are 
plaited or woven in one piece, the work being done 
chiefly hy women and girls, although it provides 
occupation also for men in rainy weather, or when¬ 
ever they have no outdoor labour to perform. It 
takes two to three days to make an ordinary hat, 
and ten to fifteen days to make a fine one. While 
the find' hats are being plaited, the straw is kept 
wet. When the plaiting is done the hat is washed 
and dressed, and then blocked and dried in the 
sun. After being worn, it may be washed and 
blocked again and again. The beat of those hats 
can scarcely be distinguished from the so-called 
“ Panama ” h.its, and their wearing quality is very 
good. There are no statistics to show the number 
of hats manufactured annually, but it is ostimatod 
to bo hatwoon 50,000 and 100,000. The number 
could bo largely increased, as besides the regular 


makers there are 460 girls who have recently been 
taught the art in the schools provided by the 
Agricultural Society of Jamaica. As two gold 
medals were awarded for exhibits of these hats 
at the recent Toronto Exhibition, and as it is 
announced that two Canadian firms have made 
arrangements to handle Jamaica hats on a large 
scale, this industry is likely to enjoy renewed 
prosperity. 


CULTIVATIOM OF SUGAR BEET 
IN EUROPE. 

The figures given below show the areas of land 
growing sugar beet in Europe at the present time 
as compared with those under the same cultivation 
last year. 

In all these countries, with the exception of 
France, Belgium, Sweden and Roumania, the areas 
cnlfcivated with sugar beet have increased this year 
by 181,677 hectares (448,742 English acres), or 
rather more than 9 per cent, over those of 1910. 
This is particularly noticeable in Russia, where 
the increase is nearly 18 per cent. 

It is much to ho regretted that England does not 
figure in this list, and that British farmers, in 
these times of agricultural depression (with 
X>orhaps a few exceptions), should be so backward 
in taking up a cultivation which the author of the 
paper on “Sugar-Beet Factories,” recently read 


Franco. 

Aim AS 

llerturcH. 

225,878 

N 3911. 

KnjtUsU Acres. 

556,671 

A UKAS r 

Ucetai'cH. 

228,700 

N lO'lO. 

English Acres. 

564,889 

Percentage 
+ or — 
in mi. 

~ 1*4 

Germany. 

496,887 

1,227,180 

473,685 

1,169,753 

+ 4-0 

Austria-Hungary .... 

. 397,200 

' 931,084 

369,700 

913,159 

+ 7-4 

Belgium. 

60,800 

160,176 

66,100 

163,267 

~ 8-0 

Holland. 

55,744 

137,688 

49,651 

122,637 

+ 12-2 

Russia. 

787,000 

1,943,890 

607,400 

1,648,478 

+ 17*9 

Sweden. 

27,300 

67,431 

35,250 

87,066 

-22*5 

Denmark. 

24,000 

59,280 

22,200 

64,834 

-f 8*1 

Italy. 

60,000 

148,200 

41,200 

101,704 

-f45-e 

Spain. 

1 20,000 

49,400 

20,000 

49,400 


Roumania ...... 

12,000 

29,640 

13,318 

32,900 

- 9*9 

Servia. 

; 5,300 

13,091 

2,970 

7,336 

+78'4 

Bulgaria. 

1,700 

4,199 

1,700 

4,199 

... 

Switzerland . . . . . 

BOO 

1,976 

600 

1,482 

+ 33-3 

Totals . . . 

{ 2,174,034 

6,369,906 

1,992,374 

4,921,164 
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before the Royal Society of Arts, termed the life 
and soul, agriculturally speaking, of the north of 
France and Belgium.” 


HOME INDUSTRIES. 

An Industrial Judge.—^he suggestion put for- 
ward by the President of the Master Cotton 
Spinners’ Association, in a letter addressed to the 
Lord Mayor of Manchester—that a special depart¬ 
ment should be created with an advisory hoard 
composed of well-known men of the widest ex¬ 
perience, representing both capital and labour, to 
whom disputes might be referred before the stage 
of a lock-out or a strike is reached, and over which 
an industrial judge, holding office permanently 
and independently of party politics, would preside— 
will be helped by the reply of the Prime Minister 
to a question put to him upon the matter. 
Mr. Asquith promised the support of the Govern¬ 
ment to “anyfeasible and properly-supported plan 
which might tend to prevent or shorten industrial 
warfare.” There can be no difference of opinion 
as to the desirability of working to this end; the 
difficulty, of course, lies in devising a workable 
plan. The labour leaders appear inclined to 
support Sic Charles Macara’s proposal, and 
Mr. Tom Pox, the Secretary of the British Labour 
Amalgamation and Lancashire and Cheshire Federa¬ 
tion of Trades Councils, has given it as his opinion 
that “ the great bulk of trade-union men would 
hail with very great satisfaction the ostahlishmoiit 
of such a court as Sir Charles Macara indicates.” 
It would, of course, be well for both aides if such 
a scheme coirld bo brought into operation. 
If successful, it would leave no had blood as in 
many settlements made after a strike. But it ia 
objected that it would bo almost impossible to get 
a man with the necessary experience to act as 
industrial judge. How many outside men are 
there, for example, who understand the cotton 
trade ? But as Mr. Thomas Ashlet, the Secretary of 
the Operative Spinners’ Association, and one of the 
oldest trade-union leaders in the country, has 
pointed out, the judge might be appointed to act 
as the stipendiary magistrate does in certain 
cases, say in the Board of Trade shipping oases, 
where he has nautical and engineering assessors to 
assist him in technical details. The proposed, 
judge in labour disputes, who might be an official 
of the Board of Trade like Mr. Askwith, or who 
might be appointed by the Board of Trade, could 
have a number of experienced men in all trades to 
as#t him—to act as assessors, or to act like a jury. 
;■ Tbi^ comss the question, should reference to such 
; # be compulsory, and its findings final? 

\ Of course, if there was compulsion for one side 
, there would have to be compulsion for the other— 
compulsion for both employer and employed. It 
may be that without compulsion the court would in 
;ilme wia the public confidence to such a degree 

* May I2th, p. 666. 


that disputants would naturally turn to it for the 
settlement of their differences, but, human natun^ 
being what it is, it might also be otherwise. But 
at present Sir Charles Macara’.s proposal is little 
more than a suggestion. The cliaractor of the 
tribunal, and the powers to be conferred upon it, 
will invite and require full discussion before 
Parliament can be asked to move in the matter. 
Meantime, the conference to be convened by the 
Lord Mayor of ISIauchester should help to educate 
public opinion, and it will be a happy day for the 
country if discussion convinces those primarily 
concerned that the lock-out and the strike may bo 
prevented by the establishment of some such 
tribunal for tht3 settlement of industrial disputes 
as that suggested l.)y Sir Charles Macara. 

The Canadian Plan .—In considering this ques¬ 
tion, it may not he out of place to note what has been 
effected in Canada. In that country much good has 
been done by the Industrial Disputes Investigation 
Act. This Act prevents any strike or lock-out taking 
place before the matter in dispute has been con¬ 
sidered by a board of arbitration. The dispute can 
be brought to early arbitration at tho instance of 
either party, or of the Government alone. The 
arbitration board consists of one representative 
appointed by the employers, one appointed by the 
workmen, and a third appointed by the other two. 
When tho board has imulo its decision no stops are 
taken to enforce it, and tho parties ai*e at liberty 
to proceed with a strike or lock-out if they think 
good. But, as a rule, the parties abide by the 
verdict, which usually has the irruKistihle weight of 
public opinion behitirl it, TTio Canadian Govermcmt 
states that out of 110 labour disputes that have 
occurred since the Act came into fortui in 1907, not 
more than ten have (uilminated in a strike or lock¬ 
out. The operation of the Act is highly praised iu 
Canada. 

Insurance and the Cation Industry ,—Attention 
was directed in those Notes last week to the 
excessive contributions asked from spinners and 
operatives by the Insurance Bill, and it was ijointed 
out that the levy demanded from epsptoyer and 
employed was much in excess ol^^ae^nefit offered. 
Since then a deputation of cotton employers has 
waited upon Mr, Lloyd George, and urged that the 
contributions demanded from them and their 
operatives are out of all proportion to the benoflts, 
and that they are really helping to build up 
unnecessarily large reserves. Mr. Ijloyd George 
reminded tho deputation that the rates of con- 
tcibution must not be judged wholly by the extent 
of the benefit received at the time when they are 
being paid; but this is not a complete justification 
for the, rates themselves. The case for the spinners 
was put very forcibly by Mr. John Smothurst 
(Secretary of the Cotton Spinners’ Ifederation), who 
has had information from thirty-three firms as to 
the working of the levy. Those firms employ 5,782 
people. The joint contributions would amount to 
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£3,081 9s. and the sickness experience pointed 
to a sick benefit of £1,183 lO.-?. per year, leaving a 
balance of £6,817 19s. 24. He argues, basing his 
opinion upon actuarial reports, that the contri¬ 
butions of the workpeople and employers in the 
cotton trade should each be reduced by one penny. 
This would mean a reduction in the revenue 
expected to be received under the Bill of £250,000 
a year. The scheme was able to stand this, as 
employers’ and workpeople’s contributions in eight 
years would be £155,577,000, while various benefits 
and costs of administration would amount to 
£127,869,000, showing a balance of £27,708,000 
derived from. the joint contributions of the 
employers and operatives alone. The reduction 
which the proposal would entail would amount to 
£2,000,000, stiirieaving a balance of £25,708,000. 

The Packing of Wool ,—The present methods of 
packing wool and tops was the subject of consider¬ 
able discussion at the meeting of the International 
Congress of Wooloombers, Dealers, and Spinners, 
just held at Roubaix. Serious complaints were 
made against the system now adopted in Australia 
and Buenos Ayres of shipping the raw material in 
jute bags. It is asserted that under these con¬ 
ditions a great amount of loose vegetable fibre 
from the packing material finds its way into the 
wool, and as it is almost impossible to remove it 
during the subsequent operations, great damage 
ensues, every particle showing up when the goods 
arc dyed. It was proposed that wool-growers should 
be acquainted with the position and advised to 
pack their product in paper-lined bags. It was 
furthoc resolved that wooloorabors be advised to 
adopt more stringent supervision during their 
processes and to take m^re precautions in packing 
tops, in order thit spinners may have every 
assistance in their attempts to obtain cleaner raw 
material than is at present the case. 

ScoUish Motor Sj^irit.—The Scottish mineral oil 
companies continue their efiorts to obtain the 
removal of what they consider a serious grievance. 
They complain of hampering Revenue restrictions. 
It is stated that the dutiable spirit amounts to 
only 1 per cent, of the whole production of the 
companies, and that to obtain the duty, amounting 
in the aggregate to between £3,000 and £7,000 per 
annum, 10 per cent, of the companies’ total 
products is distilled under Revenue supervision, 
with all the expense and inoonvonienoo that that 
entails. Nine-tenths of the spirit so distilled is 
used for lighting, cleaning, and as a solvent, hut 
before any user can receive delivery of the spirit 
without payment of the duty he must give certain 
undertakings and comply with elaborate regu¬ 
lations regarding permits and the keeping of books. 
Those restrictions are a disadvantage to Scottish 
shale naphtha when it comes into competition 
with benzol made from coal-tar and other spirits. 
Petroleum spirit, on the other hand, is distilled 
abroad without any such restrictions in manu¬ 


facture, and is transported in tank steamers and 
pumped ashore, where it comes under Revenue 
control for the first time. The bulk of this spirit 
is used for motor fuel, but it competes in other 
directions also with shale spirit, generally for 
cleaning, and necessarily has a very decided 
advantage from this lower co=«t of production due 
in part t3 freedom from rastriotlou during distil¬ 
lation. 

The Milk Siipjply .—The Report of the Royal 
Commission on Tuberculosis scheduled animal 
infection as one cause of tuberculosis, and milk 
from tuberculous cows is the vehicle of the 
infeotion. Much of the milk supply of this country 
is tuberculous, and if it is to be purified new 
powers of inspection and regulation are necessary. 
The Dairies Bill, introduced in 1909, would have 
given these powers, and it is hoped that it will be 
reintroduced and carried this Session, though, 
having regard to the period of the year, that seems 
almost too much to hope for. The Bill provides 
for the registration and inspection of.dairies and 
the prohibition of the sale of tuberculous milk 
from an infected dairy. It is on the model ot 
many local acts already in force, and simply makes 
the precautions universal. It includes provisions 
for the Isolation, and, if nece-ssary, the slaughter 
of tuberculous cattle, with compensation where 
oiuity requires it. The public health is in pressing 
need of soma such Bill, 


GENERAL NOTES* 


KARrA' Fruit and VicawTABLUs from Italy.—. 
Efforts are being made by shippers in Naples and 
Palermo to obtain a subvention from the Italian 
Government, in order to e.stablish a lino of quick 
steamers from Naples, tcuching' at Palermo, to 
London. These steamers, which would be specially 
designed for the conveyance of early fruit and 
vegetables from Southern Italy and Sicily for the 
London market, would he provided with every 
convenience for the rapid loading and discharge of 
their cargoes, and for carrying them to their 
destination in perfect condition. 

Proposko Optical Convention, 1912. — An 
executive committee has been formed* for the 
purpose of making arrangements for the holding of 
an Optical Convention and Exhibition of Optical 
and Allied Instruments in London, in the spring or 
summer of 1912. The proposal has grown out of 
the successful Optical Convention held in the 
year 1905. The Convention lasted for four days ; 
many valuable papers were read; a ooHeotion of 
choice and interesting instruments was brought 
together for the purpose of the exhibition; and 
the volume of proceedings produced was of notable 
and permanent interest. It is thought' that, after 



902 


JOURNAL OP THE ROYAL SOCIETY OP ARTS. 


July IJS. 1911. 


ai.i interval of seven years, the experiment may 
be repeated with an assured prospect o£ success. 
The executive committee was appointed in the 
early part of tliis year, and proceeded forthwith 
with the necessary work of getting together a 
guarantee fund to provide against the expenses 
incidental to the holding of the Convention. Their 
appeal, which down to the present time has not 
been publicly issued, but has been addressed only 
to the members of the committee and to their 
more private friends, has been so far successful 
that, with the assistance of two City companies, 
they have already secured guarantees to the extent 
of £600. They think themselves warranted in 
expecting that when their public appeal is made a 
further sum of -fiiOO at the least will bo forth¬ 
coming, and they count therefore upon being 
able to make their preliminary arraugenieuts upon 
the basis of a guarantee fund of not less than 
£ 1 , 000 . 

Trade in Morocco. —In his report on the trade 
of Morocco just issued (No. 4,G21 Annual Series), 
Mr. Vice-Consul Bristow refers to the difficulties 
which hamper the importation of foreign goods 
into Morocco, and says that the extreme unpunc¬ 
tuality with which it is the custom to meet pay¬ 
ments is one of the principal. This unpunctuality 
is largely attributable tD the fluctuations in the 
rate of exchange. The bills drawn on the importer 
by the foreign, merchant are almost invariably 
drawn “payable at the sight rate of excdiaugo,*’ 
that is to say, the importor must moot them either 
by moans of a ohe(iue, payable in gold, or by a. pay¬ 
ment in currency arpiivalonb at the rate of exchange 
of the day to the sum due in gold. In his turn the 
importer quotes in gold, and thus passo.s the risk of 
exchange on to the retailer. The lather, thendort.v, 
not only charges the consumer a price in curroiniy 
calculated to provide him with a sufficient margin, 
to cover this risk, but also very frequently del.lys 
his payments to -the importer until the rate of 
exchange is, in his opinion, most favourable, and 
thu^ Xirevents the importer himself from meeting 
his liabilities at due date. 

Scarcity op GinxYamon in Ceylon.— With jthe 
extension of rubber and ooooauut cultivation in 
Ceylon, owners of cinnamon plantations in suitable 
localities have found it to their advantage to root 
out cinnamon, and plant either rubber or coooanuts. 
It hardly pays the cinnamon planter to continue 
cultivation of the product at existing prices, and 
a good many of them have suh^tituted the more 
remunerative products. This is especially notice¬ 
able in the southern province, where rubber is 
replacing cinnamon, and in the Nogombo district, 
where oocoanut cultivation is being extended. As 
a result of all this, there is a scarcity of cinuamou 
in the market just now. To make good the 
deficiency in the European market, cassia bark, 
imported from China, is being used as a substitube. 
Cassia bark is said to have a stronger and some¬ 
what coarser flavour than cinnamon, and is coming 


to bo much appreciated. According to the American 
Clonsul at Colombo, it is nob improbable that it will 
swamp the cinnamon trad(3 completely, if the cul¬ 
tivation of the latter is not encouraged. A rough 
estimate places the acreage of cinnamon c.ultiva- 
tion in blio island of Ceylon at 46,000 acres. 

PoTATO-AiiOOiiOL IN RUSSIA.—Ill tlio alcoliol 
distilling industry of Russia potatoes are annually 
increasing in importance, the alcohol produced 
therefrom exceeding that from all other sources. 
Apart from the large cpiantities of potatoes pur¬ 
chased every year by the factories from peasant 
producons and estate owners, whenever they may 
have a surplus wliic.h they cannot more profitably 
dispose of, there are large plantations devoted 
solely to the prodnetion of potatoes for distilling 
purposes, and thorn is also a tendency to increase 
these plantations. 'I'ho potato c.rop for 1910 was 
greatly in oxce-ss of that of the previous year, which 
was also a good one, and the quality of bho tubers 
was in most districts bettor tbaii in 101)9. It is 
generally supposed that the climabo of Russia is 
favourable for the production of potatoes in vast 
(luintibies, and that with the aid of fertilisers their 
production can lie increased to meet all doiuancls of 
distillation, the production of denatured spirits for 
industrial and illuminating purposes now being 
only in its infaiusy. 

The ritoDiruTioN ou TMon j’an Wax in C} 1 ' 1 rm\ny. 

-Monbian wax, whic.li in other words is minor's 
or bituininouH wax, is oxporhrl in considoralilo 
quanfcit’es from llormaiiy and, a{M,',(.>rding t«,) the 
Amoric.an CoiihuI at Hamburg, is mucli sought, 
after by Kuropisan, ami partitnilarly Aimudoan, 
mauufacturors. 'Pho matona.l is ohtaim,ul by the 
distillation of the bitumen of Hulphnroim ]>rown 
c.oal, oxtractod by bouMim, by meuis of super- 
boated steam. Ilnre montau wax has a melting- 
point of HIV’ 0., ami it i.s mi o.xcellent substitute 
for corosino, deriving its gre.at value from its 
high molting-poiut, a quality much appreciated 
in the candle manufacturing industry. The 
ubilisatiou of this material at the same time 
facllitatos the working of deposits, 
coal. Gorman exports, of montin-waii:-b'it’utrien* 
and raw oaokerite in 1909 amounted to X,2S9 tons, 
valued at £10,000, of which 147 to.ns wont to Groat 
Britain and Hoi tons fc:> the Tlnltod States. 

Ancient Uit.vHtsffis at EAUia's C'oinrr.- -The 
Quean’s Palaoo at Earl’s Court contains, among 
other exhibits, an interesting show, arranged by 
Moa^rs. Gawthorp and Sons, illustrative of ancient 
brasses. Oao rubiiing represents the Abbot 
.Delamaro of Bt. Albans; the University Museum 
of Cambridge has lent some palimpsest fragments, 
and the ArcluBflogioal Society of Northampton 
has several effigies ranging in date from 1400 to 
1550. In addition to the metal work, there are 
som,e fragmenbs of very fine fifteenth eentury gla»H» 
including a badge of Cathorino of Arragom 
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INDIAN SECTION COMMITTEE. 

A meeting of the Committee of the Indian 
Section was held on Tuesday afternoon, the 
1st inst. Present:—Sir William Lee-Warner, 
G.C.S.I. (Chairman of the Committee), Lord 
Sanderson, G.C.B. (Chairman of the Council), 
Sir Arundel T. Arundel, K.C.S.I., Sir M. M. 
Bhownaggree, K.C.I.E., Sir George Birdwoocl, 
K.CJ.E., C.S.I., LL.D., M.B., William Gold- 
stream, B.A., Sir Steyaing William Edgerley, 
K.C.V.O., C.I.E., James Fairbairn Finlay, C.S.I., 
Sir Frederic W. B. Fryer, K.C.S.I., B. A. 
Leslie Moore, Sir Patrick Playfair, C.I.B., Sir 
James Wilson, K.C.S.I., with S. Digby, C.I.E. 
(Secretary of the Section). 


ANCIENT INDIANS 
COMMERCIAL RELATIONS.^ 

By JoaiNDEA Nath Samaddab, B.A., F.B.Hist.S. 

I. 

In the unfortunate adventure of Bhuga, son 
of Tugra in the Bigveda, a distinct reference is 
made to the fact that the singers of the Vedio 
hymns had heard of voyages in seas where no 
trace of land could be found, Mr. B. C. Butt, 
in his “Civilisation m Ancient India,” aptly 
says: “ There are distinct references to voyages 
by sea, though of course the words used may 
mean rivers only.” The shipwreck of Bhuga 
and his deliverance by the Asvins is con¬ 
stantly alluded to (i, 116,3 and 4). In i. 25-7 
the god Vanina [Greek Ouranos, “Uranus”] 
is said to know the paths of the birds through 


* In conueiction with this subject, it may be worth while 
to refer reatlers of ttie Journal to the classical paper on 
the Quest and Early European Settlement of India,” read 
before the Indian Section by Sir George Elrdwood {see 
Journah Vol. xxvii,, p. lt)2, February 7th, 1879). It takes 
up the history of Indian trade and commerce at the point 
where Mr. Saraaddar leaves it. 


the sky and the paths of the ships over 
the sea. In iv. 55-6, the poet refers to the 
“people who, desirous to acquire wealth, pray 
to the sea before undertaking a voyage ”; 
while in vii. 88, 3, Vasistha says: “ When Vanina 
and I went on a boat and took it out to sea, 

I lived in the boat floating on the water and 
was happy in it, rocking gracefully on the 
waves.” The Bigveda thus contains allusions 
which stand as a witness within India to our 
forefathers having been a sea-faring as well as 
maritime people. 

Again in Manu, chapter viii. section 157, we find 
that interest on money lent on transport risks is 
to be fixed by “ nien well acquainted with sea 
voyages, or journeys by land.” The liistoriau, 
Mountstuart Elphinstone, is of opinion that 
“ as the word used in the original for sea is not 
applicable to any inland waters, the fact may 
bo considered as established that tlio Hindus 
navigated the ocean as early as the age of the 
Code.” 

If we place the age of Manu 900 years b.c., 
wo shall see that even before this there were 
commercial relations between the East and the 
West. The earliest trade was by the overland 
route, followed by the Phoenicians along the 
caravan road by which they are supposed to 
have originally emigrated between 3000 and 
2500 B.O., from the shores of the Persian Gulf 
to the narrow Mediterranean coast of Syria. 
“ By it also the Eastern arts of pottery, ivory¬ 
turning, glass-making, enamelling, and wood¬ 
carving, were at last carried into the remotest 
recesses of Germany and Scandinavia, and 
pi'ofoundly influenced tlie primitive civilisations 
of those countries. The appearance among 
the prehistoric remains of vSwitzerland and 
Bemnark of arms and implements of bronze, in 
succession to spear and arrow-heads of flint, 
generally affirmed to bo due to the displacement 
of the primeval savage tribes of the West by the 
imnii^ation of new races of a higher civilisation 
from the East, probably rather marks the age 
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of the cn.j‘liest PlKTOiiician intercourse with 
Europe ; and when gratkially tlio trade hetwoon 
the !East and West took the routes ]>y the 
Persian Gulf and the Red Sea, it still remained 
in the hands of the Phoenicians.” 

Mr. Elphinstone has also admitted that even 
before the age of Maiiu, there was intercourse 
witli the Mediterranean countries. It cannot, 
however, be exactly said whether the route 
followed was an overland one or by sea. 

In truth, the rich commodities of India had 
not only to be fought for in days of yore-—^as they 
are now—by all the commercial nations of 
ancient times, but these inspired them vdth a 
keen desire to open, as far as possible, even more 
and more direct channels for their transport. 
Among those nations the Jews stood supreme. 
The valuable commodities of India figux‘ed 
greatly in the Durbar of King Solomon. We will 
quote here some of the passages in the Old 
Testament where we find reference to these. 
First, in the thirty-seventh chapter of Genesis, 
the brethren of Joseph, when about to leave him 
to perish, saw a company of Ishmaelifce or 
Midianite merchants approach, to whom they 
resolved to sell their brother as a slave. Dr. 
Vincent remarks on this passage ; “ Here, upon 
opening the oldest history in the World, wo find 
the IshmaelitoB from Gilead conducting a caravan 
of camels loaded with the spices of India.” 

Again: “ And Hiram sent in tho navy his 
servants, shipmen tliat had knowledge of tho 
sea, with tho servants of S(»lomon. And they 
came to Ophir, and fetched from theiico gold, 
four hundred and twenty talents, and brougfit 
it to King Solomon ” (1 Kings ix. 27, 28). 

! ‘‘ And the navy also of Hiram, that brought 
gold from Ophir, brought in from Ophir groat 
plenty of almug trees, and precious stones” 
(1 Kings X. 11). “ Besides that he had of the 

merchantmen, and of all the traffick of the 
spice merchants, and of all the kings of Arabia, 
and of the governor of the country” (1 Kings 
X. 15). “For the king had at sea a navy of 
Tarshish with the navy of Hiram; Once in 
three years came tho navy of Tarshish, bringing 
gold and silver, ivory and apes and peacocks ” 
(1 Kings X, 22). 

Now, the precious stones of King Hiram’s 
cargo still lie in the hills to the west of Ajmore, 
rich in garnets, amethysts, chrysolites, and 
metals ; and also in the hills of Gmerat, where 
agates, mocha stones and camelians are found 
below the surface of the soil. Nard and 
Bdellium, Calamus and Cassia, were all products 
of Indian and the Cassia of Scripture is the tamal 


of Sanskilt literature. Queen Ksthor’s white 
and blue liangingw at Pors(‘po1iw wen* iind arc 
attributed to India, ikud the word Jearpas^ as 
used in tho book of Esilier, is Ijio Sanskrit ntimo 
Jearpasaiov tho cott.on plant. The Hebrew words 
are evidently of Indian origin; finis /»/, a-pe,” is 
the Sanskrit- word “ ka.pi” ; tlmkhi, a peacock, is 
probably the I’amil iokei, and 8henliabbim, 
“ivory,” is explained by Gesenius as a coii- 
tract-ion for Shen-a-Mbhim, the latter part being 
llie .Sanskrit, word ibha, can elephant, wath tho 
Hebrew art iclc preli xed. Tlie names of products, 
as Professor Lassen remarks, are not tho only 
Sanskrit words early introduced into Hebrew 
by the means of trade, and tho inference is that 
the “Ophir” of Scripture must have been in 
India, and probn.bly on the Malab:u.‘ coast. In 
all probability, Indian navigators shipped the 
goods from t he Indus to some part to tho south 
of Botnbay, whonco they wore fetched by tho 
Arabs or Plunniciaus. 

When Nebuchadno7//ar destroyed the Jewish 
Govorumonb circa .588 B.ct, some of the Jewish 
merchants accompanied him to Babylon, and 
carried on tlieir commercial pursuits there. 
Nebuchadnezzar was a patron of oommoroe, 
and the Jewish morohants tecamc very rich, as 
the constant interooursc which subsist ed at this 
period between iPabyloii and the primnjnd })arts 
of Hindustan alfordiHl them the means of 
pju’thupating in Mu^ lucrat-iv(^ co;nmm*ee of India. 
Thus a close connection grew up Ix^twccu 
Assyi’ia and Persia jiiml Syria, anti the Jewish 
merchant's settled in st)mo of tint t-owns of these 
count.rics ami tiarried on trade with tho Malabar 
coast. It is possible thn.t (constant int-ercoursc 
made some of tliese m,ou set tle in Malabar. No 
definite date can assigned when they began 
to settle in Malabar, l)ut from the copper-plates 
which arc still available in the synagogues at 
Malabar on which tlioro arc inscriptions, we can 
surmise that they came about the close of 
the reign of Nebuchadnezzar — that is, some 
600 years before t.he birth of Ghrist* From the 
insoriprions, it transpires t<hat the Jewish 
merohanlH well rc^ceived by t-ho iiamorin, 
that hi numerical strength they exceeded two 
thousand, and could freely indulge in the 
exercise of their religion. 'Fhcy bought land 
and built a synagogue t here, and appointed one 
of themselves to govern tiheir colony. 

From Homer, wo come to know that the 
celebrated bed of King Monelaus, the brother of 
Agamemnon, was carved from tlic tuska of 
Indian elephants. The genealogy of the words 
for ivory and elephant is said to prove that 
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Greece got ivory from India. There was no 
word in Greek for elephant, and when Herodotus, 
“the father of History,” saw an elephant he 
called it ivory, using the Sanskrit-derived word 
by which the tusks were known in commerce. 
Prom the references in Greek literature we are 
led to suppose that our ancestors confined 
themselves to river-borne trade. But these 
Grecian authors admit that shipbuilding was 
in vogue. Arrian, in speaking of the castes of 
India says : “ Of this class (i.e., the fourth) are 
the shipbuilders and the sailors, as many as 
navigate the river,” Thus we find a reference 
to the “ rivers,” but not to the “ sea.” Nearchus, 
the naval commander of Alexander the Great, 
did not perceive, save fishing-boats, any large¬ 
sized boats from the Indus to the Euphrates, 
Even in the Indus he did not find many boats. 
The ships of Alexander he had to prepjire with 
his own men, and to man them with men from 
the shores of the Mediterranean Sea. We shall 
discuss this statement of Nearchus as we proceed. 

Whatever might or might not be the efiects of 
Alexander’s invasion, there is no denying the 
fact that the invasion opened up new trade 
I’outes and vistas. Mi‘. Beveridge truly remarks: 
“ Such exploits, once deemed the only avenues 
of fame, «are now judged more easily. Still it is 
impossible to deny that conquerors were often 
in early times pioneers j of civilisation, commerce 
following peacefully along this bloody took and 
compensating for their devastation by the 
blessing which it diffused. Such was certainly 
the result of the Indian expedition of Alexander; 
and therefore, while reprobating the motives 
in which it originated, we cannot but rejoice 
that it was so overruled by Providence as 
to be productive of most important valuable 
results.” 

Exactly so. That a closer commercial con¬ 
nection, grew up between India and the West is 
evidenced by the fact of the coming of Megas- 
thenes; and of Bindusara, the son and successor 
of Ohandragupta [Sandracottus] asking for figs 
and raisin wine, and requesting King Antiochus 
“ fco buy and send him a professor I” Mogas- 
thenes idso speaks of the ports of India; while 
a contemporary manuscript, recently brought to 
light and translated into English by Pundit R. 
Shamshastry, Librarian of the Government 
Oriental Library, Mysore, and into Bengali by 
the writer of this article, lays down precise rules 
for the conduct of the trade between India and 
the West. In Book II., chapter xvi., the duties of 
the superintendent of commerce are laid down, 
in which the following passage occurs: 


“ The superintendent shall showfavour to those 
who import foreign merchandise; Mariners 
{navika) and merchants who import foreign 
merchandise, shall be favoured with remission 
of trade taxes so that they may derive some 
profit. Foreigners importing merchandise shall 
be exempted from being sued for debts unless 
they arc (local) association and partners.” 

As regards the sale of the king’s merchandise, 
in foreign countries, Chanakya, also known by 
the name of Kautilya, lays down the following 
rule. The passage is a long one, but as the book 
is a rare one we crave indulgence of the readers 
to reproduce it fully. 

“Having ascertained the value of the local 
produce as compared with that of foreign produce 
that can be obtained in barter, the superintendent 
will find out whether there is any margin left for 
profit after meeting the payments (to the foreign 
king) such as the toll, road-cess, etc., etc., and the 
pox*tion of merchandise payable to the foreign 
king. If no profit can be realised by selling the 
local produce in foreign countries, he has to 
Consider whether any local produce can be 
profitably bartered for any foreign produce. Or 
he may take his merchandise to other countries 
through rivers. Having gathered information 
as to the transaction in commercial towns along 
the banks of rivers, he shall transport his 
merchandise to profitable markets.” 

Again, in chapter xxviii. the superintendent 
of ships is enjoined ‘'to examine the accounts 
relating to navigation not only on oceans and 
mouths of rivers, but also on lakes, natural or 
artificial, and rivers in the vicinity, etc.” In the 
fourth book, second chapter, the superintendent 
of commerce is directed to fix a profit of 5 per 
cent, over and above the fixed price of local 
commodities and 10 per cent, on foreign produce. 

We can surmise that Kautilya would not have 
indulged in these minute instructions had not 
commerce been in a flourishing state. In faot^ 
we come across the names of many ports on 
the Son and the Ganges, and even now traces 
are found of a stone embankment on the Biver 
Son. As things really stood, we are tempted bo 
agree with the view of IVIi*. Elphinstone that “ it 
is probable that at the same time when Nearchus 
saw little sign of commerce on the Indus, the 
Ganges may have been covered With boats.” 

Turning now to the second century before 
Christ, we see from Agatharchides that there was 
commercial connection with the west coast of 
India and the countries to the West, and 
this author expressly mentions that ships went 
froxu India to the ports of Sabaea. Passing 
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over two centuries, we obtain dear accounts 
of tJiis trade by reading “ The Pedplus of the 
Erythraean Sea.’’ The aiitlior has left us a 
clear description of the coast of India, from the 
Indus round Cape Comorin to a point high up 
on the coast of Coromandel. We gather that 
the ships from India conthmodto cross the mouth 
of the Persian Gulf and from the shores of Arabia 
to the mouth of the Red Sea, and the Egyptian 
Greeks used to quit the coast soon after leaving 
the Red Sea, and then stretch across the Indian 
Ocean to the coast of Malabar The Periplus 
describes the Indians as actively engaged in the 
traffic on their own coast. “ There were boats at 
the Indus to receive the cargoes of the ships 
which were unable to outer the river on account 
of the bar at its moutli; fishing boats were kept 
in employ near the opening of the Gulf of Cambay 
to pilot vessels cojniiig to Baroach.” Large 
vessels crossed the Bay of Bengal to the Ganges 
and Sumatra and Java. Thus we find in the 
histories of Java that a body of Hindus from 
Calinga went to Java possibly by the end of the 
first century b.c. Prom Pa-hian and Hiewu 
Tsang also we find that the Indians of those ages 
used to indulge in maritime enterprises. 

II. 

We referred in the first pnitt of this article to 
the Phamioians, There was always a close 
commercial oonnectioh with 8yi*ia and Pgypfu 
The direct co)nmer(^ial relations with India and 
Syria, ceased with the conquest of Syria by the 
Roman Emperor Aurelius. But the connection 
with Egypt and Greece via Alexandria Was 
becoming closer day by day, and the Ptolemies 
gave great encouragement to commerce. The 
ancient history of the Egyptians says: 

“ Ptolemy 11. (Philadelphus) thought it 
, necessary to found a city on the western shore 
of the Red Sea, whence the ships were to sail 
He accordingly built one on the Gulf called 
Immundus, and to this day “Poul Bay,” and 
he gave it the name of his mother Berenice. The 
treasui’es of Arabia, India, Persia and Ethiopia, 
were landed, and from thenoe they were carried' 
on camels to Coptos, where they were again 
shipped and brought down the Nile to Alexandria, 
whibh transmitted them to all the West in 
exchange for merchandise afterwards exported 
tq the East.” 

Thirty years before the birth of Christ, when 
the Emperor Augustus conquered Egypt, this 
flourishing commerce fell into the hands of the 
Romans. The Romans were hitherto enjoying 
the luxuries of the East in a roundabout way, 


but now thai* the very emporium fell into their 
OAVMi hands they i)ega. 11 to employ their wonted 
energy, with the result thiiJ a flee(. was |)repared 
for trading with the East and a closer com¬ 
mercial relation gi-cw up betAvoen Rome and 
India. The spirit of adventure grew up day by 
day, and, forsaking the old eircuitous I'oute, 
they began to sail fi'oni the coast of tiro Babel- 
maiideb, and come direct to Malabar and 
Guzerat by sea. The mariner Hippaulans 
noticed tlie din*x‘;tions of the monsoon and began 
to sail by tills way. The result was that the 
journey now took lialf the time than it used to 
take before. 

From this lime, till the fall of (he Western 
Empire, there Avas coiisfant exeha.nge of com¬ 
modities. Every year a fleet of 120 ships sailed 
from Myos Hornios and canio to Mottsiris 
Emporion and Bakarei on the Malabar coast, and 
thence sailed to Ceylon. Ceylon tlum u^as a great' 
emporium, and nierchants of Bengal, Orrisa and 
Karnat (the present Carnatic), used to eome there 
and exchange eornmotlities. The Romans used to 
buy our goods in exchange for gold and silver 
and having complettul their purchases this fieet 
of 120 ships used to return home. Generally they 
left Ceylon in Di'cmiilxu* or in diMiuary, anfl silk, 
muslin, spices and (*sserices, as well as pearls and 
other valiiahlo hIoiu^h, ttsed to leave our shores 
in this way. Tliis (^xcha.nge of Indian emiii- 
modities for gold and silver is fully corroborated 
by Mr. Viiumnl. Smith In his history of India 
(1st Edii ion, p..Tn). 

Roman gold coins ()f the early Einjiire have 
been discovertHl in such large (piantities in 
Southern India that it is appn,r(uit. that they 
served for the gold currency of the peninsula. 
Five coolie loads were found as late as in 1851 
near Cannanore on the Malabar coast, mostly 
belonging to the mintage of llberins and Nero; 
and many other large hyads of Roioan coins, 
gold, silver ami copper, have been tliscovered in 
various iooaliticB from time to time. 

Mr. Vincent l^mith truly remarks tluit “ it is 
certain that the l.^andya during i\w early 
centuries of the Christian Era, slmred along with 
the Ohera kingdom of Malabar a vtu’y rmuariera- 
tive trade with the Roman Empire.” Idiny has 
justly said, in Avriting of the cmmnendal relations 
with India, that “amidst the rude ignorance 
which characterised the Middle Ages in Europe, 
the commerce with India served to soften and 
instruct those nations who participated in itj 
and in modern times it fostered that spirit of 
enterprise which was destined to render naviga¬ 
tion subservient to philosophy and knowledge^ 
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by making the inhabitants of far distant 
countries acquainted with each other, and by 
familiarising their minds with the various habi¬ 
tudes and customs that diversify human life.” 

Even as late as a.d. 400 coins of Arcadius and 
Honorius of the smallest value have been found 
in considerable numbers at Madura, and sugges¬ 
tions have been made that there might have 
been even a Roman colony there. At anyrate, 
Rome and India were then in the closest ties of 
commercial friendship. 

When the capital was removed to Constanti¬ 
nople in 324, the Western Empire declined, 
and the trade through Egypt and the Red 
Sea ceased altogether. The merchants of 
Alexandria were becoming too luxurious day 
by day, and simultaneously the craving for 
commerce came on the Ai*abs. The Arabs \vere 
already proficient in navigation, and the energy 
which they received now through the propaga¬ 
tion of Islamism, infused a new spirit amongst 
this hardy nation. Actuated by an irresistible 
impulse to convert all, they were eager to go 
to fresh lands to propagate their new religion. 
As an outcome, commercial relations Trere 
established by trading, A fleet of ships 
expressly manned to trade with India began to 
come year after year, and the Arabians began to 
settle on the coast of Malabar, It is oven said 
that to smooth their commercial way they 
converted the 2;amorin, who was induced by 
the Dervishes to go on a pilgrimage to Mecca. 
Thus the Arabian commerce thrived. The 
Egyptians, forgetting their own interest, and 
being able to procxire Indian con\modities at less 
trouble, though at greater cost, through the 
Arabians and Persians, refrained altogether from 
continuing their relations with the Indian ports. 

The Persians were at first averse from maritime 
enterprise, but, learning froin Indian merchants 
the route from the Persian Gulf to the Malabar 
coast, they began to send ships to different ports 
in the Malabar coast. They either used to 
exchange tlioir owm commodities or buy Indian 
commodities with momj. The time taken up 
for a single voyage was at an average ten weeks. 
When the goods reached the Euphrates, they 
were carried by boats to Assyria and Meso¬ 
potamia, and, as the people of Constantinople 
could get Indian products without the risk and 
troubles incidental to adventurous voyages, the 
desire to indulge in commercial pursuit began to 
die in them. 

It was for these reasons that the Persians and 
the Arabs made a monopoly of Indian commerce 
in the seventh century a.i>., but, as the 


Persians possessed many natiual advantages, 
they began to predominate over the Arabians, 
and soon the Persians altogether monopolised 
the silk trade of the East. As a war broke out 
betw^een the Persian King and the Emperor of 
Constantinople, the China silk which used, to 
reach Greece through Tartary was also stopped, 
and the Persians began to charge exorbitant 
i*ates for these silks. The Emperor Justinian 
tried to remedy this evil, but for a long iime was 
unsuccessful. At last Pi'ovidence found out a 
way. Two monks, who had come to China and 
India for preacliing the Gospel, had seen the 
rearing of silkworms and the manufacture of 
silk. They, in the course of conversation with 
Justinian, spoke of this, and the Emperor urged 
on these monks to retuim and learn fully the art 
of manufacture of silk. They spent a few years 
in China, and, having learnt fully the art, took 
in a hollow cane a few worms and went back to 
Constantinople. These worms were placed on 
dung and, when hatched, were fed with mul¬ 
berry leaves. The hopes of the Emperor Were 
fulfilled, and manufactories were established in 
some of the Grecian islands. Thus the export of 
silk from China and India to Borne stopped 
altogether, but other commodities still found 
their market in Greece in the following centuries. 

We have already said that the new religion of 
Mahomet invigorated and gave a nev; life to his 
followers. After the death of the Prophet, Omar 
conquered Persia and gave his religion to the 
Persians and established the Caliphate, With 
Persia the Indian trade also fell into the hands 
of the Mohammedans. The Caliph, in order to 
encoiu’ago commerce, established a port at 
Basora which became soon an important mart, 
and finding Indian trade very advantageous 
the Mohammedans intended to introduce Indian 
commodities into Syria. When Egypt and 
Syria fell into the hands of the Caliph, the 
Alexandrine merchants were prohibited from 
trading with Byzantine kindgoms, and as there 
was constant warfare with Mohammedans and 
the Greeks, the latter, as ’well as tlie Italians, 
were deprived of Indian commodities. 

Those Roman monks who had carried silk¬ 
worms in their canes knew that Amal and 
Archenzi (modern Archenzed) on the Oxus were 
also marts for Indian and Chinese goods. Some 
of the adventurous merchants of Constantinople 
sent their agents to these ports, and they managed 
to send commodities through the Caspian Sea 
and the River Cyrus. Here they were embarked 
and then conveyed by land to some distance, 
and thence again by the Black^Sea, ultimately 
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reaching Constantinople. The Moliainmcda.iis 
at this time were very powerful. They estab¬ 
lished a colony at Malabar and had commercial 
relations with Bengal, Biain, and China. Greece 
and Borne viewed with great jealousy the rise 
of this Mohammedan power. 

Venice had from the middle of the fifth 
century established commercial connection with 
Alexandria and Constantinople, and hy the 
middle of the sixth century had imported silks 
from India and China. From the beginning of 
the ninth century spices, medicines, and silk of 
India used to reach the marts of Venice, wiiicli 
began to hoard wnaltli and to grow rich by this 
Indian commerce. At the end of the Crusades, 
amicable relations having been established 
betw^een the ('hristians and the Mohammedans, 
the route through Egypt was reopened and 
thus commodities again began to reach the 
continent of Europe. 

Even before Venice, Genoa had enjoyed to a 
small extent Indian commodities, and when 
Venice and Genoa were each thwarting the other, 
Florence w^as rising under the Medicis. Under 
the fostering care of the Medicis, the Florentines 
began to trade with the East and commerce 
thrived. When Egypt and Syria were conquered 
by Selim, Venice forsook her neighbours, and 
gradually, when Cyprus fell into her hands, she 
made a monopoly of the Eastern trade and 
Cyprus soon became an omporiunk The fall of 
Constantinople ruined the Genoese trade with 
the East by the Black Sea, but the discovery of 
the passage to India by the Cape of Good Hope 
gradually undermined the Venetian trade by 
Alexandria. 

The Portuguese were the first who explored 
the South Atlantic coasts of Africa, and by their 
discovery they opened up to the nations of 
Europe the sea-way through the Indian archi¬ 
pelago. We are all familiar with the subsequent 
events, and we need not go into them. 

III. 

We shall now discuss the routes which were 
followed by merchants in coming in and going 
out of India. By the overland route merchants 
could go to Bactria by the north-west passage. 
Theucc , they went to Balk, where they spent 
some time in marketing, and after that to 
Babylon, wl^ere Indian commodities were highly 
valued. From the shores of the Caspian Sea 
-goods were then despatched in ships, and 
alfter that, by a land route and the Black Sea, 
they reached the Mediterranean Sea. From 
Babylon they passed to Palmyra and thence, to 


the Levant, whore Indian cnmmodili{‘S had a 
ready sale. GcneiMilly, lhn‘(>))(Ni(U goods wen? 
exchanged lor Aniibiau juut Indian goods iji 
these places. '!rhe route wm-s a.n advcniurous 
one, the coinmoditios being goiKM’aily l>orne by 
camels. As soon as the water route was dis¬ 
covered, this came to be abandoned. 

When tlic Phamicians w'ere engag(?(l in this 
profitcable coinnun’co tlu?y ust?d to send goods to 
Tyro via certain ports on the .R.(^d Sea. This, too, 
was of considerable? dis{Mlva.ntag(‘. Wlum they 
became possessed of K-ioncuhv on th(? Mediter¬ 
ranean Sea, they used 1)0 carry Indiaai goods to 
the Red Sea, whence tliey were? borne some dis¬ 
tance by land, unshipped, andt;h,us reac?licd Tyr{\ 
Alihotigh goods had lr> b(? shi|>ped ovct twice, 
this was found of grcviter adv'autagi? than t’h.t? 
overland route. When Tyre? was dt?stroy(‘d by 
Alexander jji .‘123 Jt.ci., AIt?.vandria was founded 
by him, and as thus a fresh opening was made, 
for nearly t?ight.een conturiiss goods wore 
despatched by this rotito, Ah^xatidcr personally 
reoomnicuded this route, but Ite could not live 
long enough to carry out his |)rojt?cts. Trnmc- 
diatedy after his deatli, Ptolemy Lagos ascended 
the throne, anti a Jighthousc? (wliieli w^as then 
considered OiS tmt? of (ho H<?vt?ir tvonders of the 
world) was built by In’m at. coiiMiderable <?xp(mHe, 
Mis son, IHiolt'iny P}iiladt?lphuH, tri(?d to out a 
canal through, thi? Isthmus of Suck, but, failing 
to do this, foutultMl »» town, as above statod, 
on the o(,)ast. of tlu* K.(?d Stsk 

As long as hlgypt. romaimd ind<?pc?nd(?ut, t.his 
route Was followtd. Europeaii mauufo.ctaireH 
used to come t<» B<*rt,mit!t? a.nd t.h<m<?(? wort? taken 
to the ports tm t.he Aral)i.*ut Sc?a ami Ptu’siaii 
Gulf, and so on to t.he Indus, ^riie merchants 
did not confine themselveB to the towns on the 
Indus, and in all probabilit.y n.ii the ports of the 
coast line were also utilised, 'iro inak(? a monopoly 
of this lucrative trade, t-lu? kings of Egypt; kept 
ready a strong licet, both merchantmen and 
men-of-war. .Even when the Romans oompuu'od 
Egypt this route was followed. 

i>om the PoripluH wo know that imisJin, 
various kinds of eluutsf., silk thr(?ads. indigo and 
other colours, cintiattion and otlujr spices, sugar, 
diamonds, pearls, steel, mcdiciueH, scentB, and 
occasionally slave-girls, also were t?xpor(ed from 
India. 

Many of the commodities mentioned in the 
Periplus formed, and form now, the staple 
exports of India. Bir George* Bird wood in the 
Jowrml of the Bocidy of Arfs, February 7th, 
1879, wrote that ‘Hhc history of modern Europe, 
and emphatically of England, hm been the 
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quest of the aromatic guni-resins and balsams 
and condiments and spices, of India and the 
Indian archipelago,’* Abb6 Renaudot in his 
Anciennes Relations des Indes et do la Chine” 
(1718), writing of two Arab inerchancs who 
travelled in the ninth and tenth centuries in 
India, says that India then exported tea, porce¬ 
lain, spirits and rice. 

Edrisi, the Nubian geographer, speaks of the 
fine threads of the Coromandel coast, chillies and 
spices of Malabar, oainj)hor of Sumatra and 
lemons of Hyderabad (1099-1186). Benjamin of 
Tudela, travelling in India in the twelfth century, 
speaks of India’s exporting silk cloth, pulses and 
spices. He also writes of cinnamon, ginger and 
other sorts of spices as found in abundance in 
South India, Ibou Batuta, the well-knowi 
traveller, writes of aloes, camphor, sandal-wood, 
jambolin, mangoes, oranges, some of wdiich were 
exported. The Venetian nobleman, Marino 
Samito, came to the East some time early in 
the fourteenth century. He writes of various 
spices being exported from India. The Genoese 
traveller, Hieronimo di Santo Stefan o, coming 
to India in the end of the fifteenth centiuy, speaks 
of garnet, jacinth, cats’-eye, and various sorts of 
Sluices which had a ready market. Ludovico di 
Varthema wrote that 300 ships of other countries 
\ised in his time [16th century] to come to India. 
Lastly, the letter which the Zamorin of Calicut 
w'roto to the King of Portugal clearly speaks of 
the export of India:—“ Vasco da Gama, a noble¬ 
man of youi' household, has visited my kingdom 
and has given me great pleasure. In my king¬ 
dom, there is abundance of cimaamon, cloves, 
ginger, pepper and precious stones in great 
qxiantities. What I ask from thy country is 
gold, silver, coral and scarlet.” 

Southern India had the good fortune to 
possess three precious commodities not procur¬ 
able elsewhere, namely pepper, pearls and beiyls. 
Pepper fetched an enormous price in the markets 
of Europe, and was so highly prized, that 
when Alario the Goth levied his war indemnity 
from Rome in a.b* 409 his terms included the 
delivery of 3,000 poixnds of pepper.” In Gibbon, 
chapter xxxL, wo find the following:—“ Poppei^ 
was a favourite ingredient of the most expensive 
Roman cookery, and the best sort commonly 
sold for fifteen denarii, or ten shillings the pound.” 

The pearl fishery of the south is referred to by 
Mr. Sewel in the Journal of ilie Boyal ABiatio 
Society^ 1904. Mr. Vincent Smith in the 
admirable ** History of India,” also says: 

The pearl fishery of the southern sea, which 
still is productive and valuable, had been worked 


for untold ages, and always attracted a oroAvd of 
foreign merchants. The mines of Padiyiu in 
the Coimbator district w*ere almost the only 
source known to the ancient world from which 
good beryls could be obtained and a few gems, 
more esteemed by both Indians and Romans.” 

In an article on “ Roman Goins found in 
India,” Mr. Sewel, in the Journal of the Boyal 
Asiatio Society, speaks of the Roman coins 
which circulated in southern India freely, and 
Roman bronze small change, partly imported 
and partly minted at Madiua, was commonly 
used in the bazaars. So much connection grew 
up with Rome and the south of India, that 
“ considerable colonies of Roman subjects 
engaged in trade were settled in southern India 
during the first two centuries; while the 
beautiful large ships of the Yarns’ lay of? 
Mousiris, to receive the cargoes of pepper paid 
for by Roman gold.” 

The Tamil poems speak of the importation of 
Yavana wines, lamps and vases into Southern 
India; and their testimony is confirmed by the 
discovery in the Nilgiri megalithic tombs of 
numerous bronze vessels similar to those known 
to have been produced in Europe during the 
early centuries of the Christian Era. And 
again;—“ The Tamil vStates maintained powerf ul 
navies and were visited freely by ships, from 
both East and West, which brought merchants 
of various races, eager to buy the pearls, pepper, 
beryls and other choice commodities of India, 
and to pay for them with the gold, silver, and 
art ware of Europe.” 

Looking-glasses formed an important item in 
the goodls for presentation to the Moghul 
Emperors by the foreign merchants. For an 
account of Justinian’s efforts to introduce silk¬ 
worms into the West, and the general commercial 
connection of Rome with India, see Gibbon’s 
“Decline and Fall of the Roman Empire,” 
chapter xli. 


THE HOUSING QUESTION IN BOMBAY. 

In the course of his speech introducing the 
Indian Budget in the House of Commons on 
July 26th, Mr. Montagu, the Under-Seoretary of 
State for India, made some interesting remarks on 
the housing question in Bombay, in the course of 
which he quoted from the paper on this subject 
read before the Indian Section of the Society last 
year by Mr. G. Owen W. Dunn, ** Technical in¬ 
struction,” said Mr. Montagu, “inspecial trades 
and occupations is impossible in sparsely populated 
districts. But, on the other hand, there is danger 
that all the evils of town life—the overcrowding, 
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the destitution, and all tlio scxualid misery of mean 
streets with, which, we are too familiar—may he 
reproduced in India, and bo even harder to bear 
than here on account of the suffocating heat. 
Already we hear of overcrowding and insanitary 
tenements in the operatives’ quarters in Bombay. 
Mr. Dunn, late Chairman of the Bombay City 
Improvement Trust, in a paper of February 17th, 
1910, says :— 

The rooms or “ chals,” less than ton feet square, 
are separated from one another by partitions of 
wood or split bamboos, plastered with mud. There 
is no ceiling, only the sloping low roof, which is of 
rough round rafters, and a single thiclmcss of 
country tiles. The walls and, roof are black with 
smoke and dirt of many years ; the rooms are filled 
with choking smoko from the wood fires and naked 
lamps, and there is no exit for this except through 
the rough doors. The only openings are tho doors 
leading from the rooms on to narrow verandahs, no 
ventilation, darkness, and a choking atmosphere, 
and a family of five or six persons, with perhaps a 
lodger or two. Refuse of all kinds is disposed of 
by the simple expedient of throwing it outside 
beyond the verandah, and the condition of tho 
surroundings of the “ohal” may be loft to tho 
ima^nation.’ 


“ In Bombay a city improvement trust has been 
working for tho last ten years with inadequate 
means. The Government of India have now given, 
as I have said, ,■€383,000 to it, and proposais aro 
being considered for providing tho trust with a 
larger income from local sou roes, A similar 
trust is now about to be created in (Jalcutfea. 
In Rangoon, again, land reclamation on a 
large scale is being uiidortakon. Elsowhoro 
much attentipn is being paid to tho subject 
but the most urgent need is tho education of 
the masses in tho principles of hygiene. Thonj 
is a limitless field, indeed, for private enter¬ 
prise here. Tolerable though archaic habits and 
practices may be in the open country, when trans- 
ferred to tho crowded town they become unsupport- 
able. If there were less ignorance and less per¬ 
versity, plague would never find in the country tho 
lodgment that it has. It is an established fact 
that persons living under proper sanitary conditions 
are virtually exempt from the disease. Plague does 
not attack the gaol population or tho native army; 
it attacks the ordinary civil population, because 
they live in houses which are not rat proof, because 
they treat the rat almost as a domestio animal, 
because largo ninnbers of them refuse to trap or 
' adopts the sanitary 

* ;pSfaWlons IvHcb are pressed upon them. ” 


ARTS AND CRAFTS,. 

% .Oirew^ar.—Prom the 

4 ^ ^tofiar of on the subject 

^ of .art education and more particularly 

1^, national coanpetltsin and other examina- 

ft..' r • 'V : .-o'’ 


tion.s (of which (Extracts wore printed in the 
Journal of ^luly aist), it is apparent that tiio Board 
has in view some very radical mcaHuros of rofonn. 

In tho first placo inspocbioii is in tho future to 
take tho placo of tho more elementary examina¬ 
tions. And on this subject it may bo as well to 
say a few words. Some of tho toatdicr.s are under 
the impression that tho |)roposal is to abolish 
examinations altogether and substitute inspection 
for them, whereas what tho circular explicitly 
proposes to do, for the moment at any rate, is to 
put au end to “ the elementary examinations now 
conducted by” the Board “as well as tho minute 
subdivision of art studies for examination purposes, 
and to substitute o.xaininatious of a more com¬ 
prehensive character adapted to the needs of 
students who have reached a fairly advanced level 
in their studios.” 

In tho second place, tho existing tests for Art 
Glass Teachers’ and Art Maatens’ certificates will 
bo brought to an end in 1912 and new regulations 
will bo issued. 

Thirdly, some exporienood head masters of 
schools of art and others aro to be invited to 
consult with the Board as to the lines upon which 
a reformed National Oompetition can best bo 
established. 

Finally, with a view to considering how tho new 
policy and the reforms gonerrilly can best bo 
carried out, it is proposed l-o establish a standing 
Committee of Advice for lOducatiou in Art for a 
term of throe years from Septoniber Ist, 191.1. 

Tho Board’s pnqiosals are naturally rather teti- 
tativo at proHCut, Imt they aro all in tlio Hglit 
direction. l'V)r years past thousands of students 
have sat far examinations so (demontary in oharao- 
tor that the judging of the work by artists of 
standing has really boon slioor waste of time; 
and if tho Htop|»ago f)f those oloinontary tests 
oroato.s a few diriicultioH, there is no reason why 
in a year or two’s time they sliould not all bo 
ovoccomo. Tho presont motliod of examination 
for teachers’ cortificatos has for years boon con- 
sidorod unsatisfactory by teachers of tho most 
different schools of thought, and everyone will 
weloome a change in the regulations in regard 
to them, It is satisfactory to note that tho now 
scheme proposes to make some provision for 
testing the teaching powers of candidates. Is it 
too much to hope that tho nooesaity at the present 
time of providing equally well trained teachers 
for all typos of sohools—-Holiools of art, secondary 
schools and some of tho larger primary KchoolH--* 
will bo recognised? As to National Competition, 
it has served its purpose well, and it would be a 
great mistake to abolish it without putting some¬ 
thing else in its place, or to give up the annual 
exhibition of the best work of the best students, 
but there has been for some time past too much 
show work executed especially for the competition; 
and the rapidgrowth of craft exhibits in recent years, 
and the absence of a set plan of making awards for 
craftsmanship or design, has made the judging some- 
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what confusing both for examiners and students. 
It has sometimes been difficult to know whether 
design, or craftsmanship, or both, or only some 
undefined sort of charm was the determining 
factor for which the prize could be said to be 
given. Many teachers are saying that the Board’s 
proposals are very vague, and some are complaining 
of certain parts of the scheme ; but there appears 
to be a very widespread feeling that the proposed 
changes are for the most part quite on the right lines. 

When we turn to the composition of the Standing 
Committee the position seems to be, from the 
point of view of Arts and Grafts, a good deal less 
satisfactory. Its members include two or three 
officials, three prominent head masters, four painters, 
and a few business men (some of thorn connected 
with manufactures into which art outers largely, 
and one a member of a prominent shipping firm). 
But there is only one architect on the list, and 
Professor Selwyn Image, whose exquisite taste no 
one could doubt, but who would be the last person 
to consider himself an expert trade designer, is the 
only man who can be said in any way to represent 
design. It is true that the Director of the Victoria 
and Albert MuSeum has a seat, but when one 
thinks for a moment of Sir Cecil Smith as the 
former Keeper of the Greek and Roman Antiquities 
at the British Museum, one realises that, whatever 
his qualifications in other directions may be, he is 
hardly likely to be well versed in industrial design. 
The circular states that the chief examiners in 
painting and modelling, and the visitor for sculpture 
and modelling, who are not yet appointed, will be 
added to the committee—but it does not so much 
as hint at the possibility of the appointment of a 
designer. There will thus bo five painters (without 
counting Sir Charles Holroyd, who sits as Director 
of the National Gallery) and two modollecs on tho 
committee, and only one architect and one designer. 
No one doubts the importance of painting; but for 
the purpose in hand, and in view of the work 
before the committee, and the growing importance 
of trade and technical schools, the number of 
painters, as compared with other kinds of artists, 
seems altogether out of proportion. 

Works by L.G,C* Scholarship and Exhibition 
Holders .—A selection of the works entered in 
competition for the various art and artisan 
scholarships and exhibitions, offered by the London 
County Council, was on view for a couple of 
days this month at the Central School of Arts 
and Crafts, and was, as this little exhibition always 
is, very well worth a visit. The show was carefully 
arranged, and the exhibits as a whole were quite 
interesting, but it does seem a pity that the 
authorities do not see their way to giving a little 
information as to the various schools from which 
the different works come. It is easy to see that, 
just at this particular stage in his career, it might 
not be the best thing for the student gaining, say, 
an artisan scholarship, that his name should be, 
brought too prominently before the public, but 
there seems no adequate reason for withholding 


the name of the school in which he has been 
trained—and to the majority of those who visit the 
exhibition its value would be materially increased 
if they could not merely see what is being done in 
London, but could learn at which schools the best 
teaching of various classes is being given. It is 
true that the officials in charge are courteously 
ready to answer questions, but they do not them¬ 
selves appear to know always from which schools 
the exhibits come, and the ordinary visitor has 
some hesitation in asking an unlimited number of 
questions. 

This year’s exhibits show very plainly how 
quickly fashions change. Jewellery, which some 
years back was one of the best represented subjects, 
is this year responsible for so few examples that it 
can hardly be seriously said to count; and cabinet¬ 
work, which a short time ago occupied a consider¬ 
able amount of space, is much less in evidence 
than in former years, though there is a little 
collection of carving, and some of the pieces are 
very well and cleanly cut. Book illustration, again, 
is by no means so conspicuous as it has been in 
past years, and the few designs for bindings, casings 
and wrappers are anything but satisfactory. Typo¬ 
graphy has been coming to the fore of late, and 
some of the work shown this year is extremely well 
set out and spaced with a good deal of care and 
taste. The tooled book covers, on the other hand, 
though generally good in workmanship, seldom 
show much appreciation of the best way to treat 
tho space at the student’s disposal, or a very clear 
understanding of the value to be got, even in the 
most elaborate work, by leaving a certain amount 
of plain ground. There is some quite excellent 
lettering both for painting and carving, though the 
one advertisement shown is lacking in attractive 
power. The script, too, was some of it very good, 
but the little ornaments filling up the ends of the 
lines were often quite futile. There was a fair 
show of museum studies and some drawings from 
nature, and one very good repeating pattern; but 
taken as a whole the designs for manufacture 
formed a very poor show, and the habit of sending 
them up for examination with no indication of the 
repeat, though it may make them look rather 
tidier, does not show a very workmanlike under¬ 
standing of the best way of presenting an allover 
repeating pattern. The larger metalwork, of which 
a very fair amount was on view, is eminently 
serious in character, and is generally good both in 
technique and in form. Of embroidery there was 
a very large exhibit; some of the work was very 
well executed and a little of it (which looked as 
though it all came from one school) showed a 
remarkably good and fearless sense of colour. On 
tho whole, however, there was a good deal of same¬ 
ness in design and treatment about the work, and 
anything like boldness in design was conspicuous 
by its absence., This same want of boldness 
oharaoterised the workmanship also. Much of the 
sfeitohery is really very fine, but it does not seem 
to have occurred to the students that in artistic 
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neodlework it is at least as iiiiportant to prosctvo 
the lilies of the drawing and the sweetness of tho 
curves as to take small stitches. 

There are no very remarkable features differen¬ 
tiating this year’s exhibition from those which 
have gone before, but the general level of technical 
accomplishment seems to be rather higher than it 
used to be. 


EMPIRE NOTES. 

An OoimcU of Gommcrce. —A very 

important proposal emanating from the Congress 
of Chambers of Commerce of tho Empire, hold in 
Sydney, New South Wales, last year, has found 
expression in a meeting hold last month, at the 
instance of the London Chamber of Commerce, on 
the subject of forming an Imperial Chamber or 
Council of Commerce, with headquarters in 
London. The proposal had been endorsed by tho 
Associated Chambers of Commerce, at their meetings 
in London in March last, and carried with it, 
therefore, the active approval of all the Chambers 
represented by that Association. The objects of 
the new Council are stated to be:—To increase the 
inter-imperial trade interests of the Empire; to 
collect and distribute Imperial commercial intel¬ 
ligence amongst different chambers; to focus and 
distribute reliable Information as to each country’s 
needs and powers; and to act as an Imperial 
clearing house for commercial information arid 
suggestions. Tho chairman of the meeting stated 
that tho London Chamber of Oommoroo was pre¬ 
pared, for tho first three years at any rate, to 
provide officers and staff, and to raise tho nooossary 
funds. Resolutions approving tho formation of 
tho Council and confirming tho existing Oongross 
Organizing Committee, with its officers, under tho 
title of the British Imperial Council of Commerco 
were adopted, and the opinion was expressed that 
the establishment of such a Council was a move¬ 
ment of world-wide importance. This opinion will 
certainly he endorsed, and that most cordially, by 
the members of a society like this, one of whoso chief 
objects is the Encouragement of Commerce,” and 
not only of commerce as it afioots the home manu¬ 
facturer, merchant, and trader, but as it affects all 
the business men of our Empire beyond the seas. 

An Ontario BoUmg-Stoch BnUrprue. —A com¬ 
pany has just been formed in Ontario for tho 
manufacture of rolling-stock for railways and 
tramways, with a capital of a million dollars 
(£205,479), There is said to be a good field for a 
concern of this kind in Canada, whore transport 
facilities are being rapidly extended in all 
directions. Many new tramway services, also, 
,are likely,to be established in the Dominion 
during the next few years. Regina (Alta) is 
having the oars for the tramway service, about to 
, b,6 , started there, built in England, which, it is 
' ’ Canada if works 

projected had’been established. 
^ Qtliel dev^opments are being promoted 


in Ontario; one of tbom in tho oroctioii of a largo 
Hour mill on tho lEUiliiuo Canal, the capital of 
which is also to bo a niilliou dollars. 'Tlio <n.‘oation 
of these now iudiistnos is a furfchor indication of 
tho intention of our Canadian follow-subjijcts to 
make their country indepeiulont of the manu¬ 
facturers of the Motherland, and emphasisoH tho 
necessity, to which attention has frequently been 
called in this column, of home capitalists and 
leading maiiuf act lire rs giving heed to tho openings 
for their capital and ontorprise in our oversea 
Dominions. 

Siberian Alfalfa in BdHkatchawan .—One of the 
problems which tho Csuiadian farmer of tlio North- 
West has to solve is tho provision of winter fodder 
for his cattle, as thoro arc no indigimous grasses 
which can bo cultivated in tin) uortbern provinces 
suitable for the purpose. The Saskatoon Board of 
Trade, thoroforo, has Just secured several Imndred 
one-year-old plants of tho Siberian alfalfa, as, in 
the opinion of Prohissor N. E. Il'aiisou, of tho 
United States Agricultural Department, the alfalfa 
may bo grown right up to tho Arctic circle. 
Professor Hansen was sent by his Crovemment on 
a tour of investigation in Hiboria, and has recently 
returned, bringing with him a large number of 
alfalfa plants, some of whicdi, as stated above, the 
Saskatoon Board of Trade has acquired. If, as it 
is hoped, this valuable grass will grow in the north¬ 
west of Canada, land which is now practically 
usolcHs may be made worth .1220 an aero. 

\Vcdern Amlralum (km: n New 
Tho limestone eawss of Western Australia, <liB« 
covered on tho south-west coast Hume years ago, have 
proved a great attraction to tiiat part of the country, 
and are regarded as socoml only in beauty to the 
denolau caves of Now South Wales. But, according 
to tho report of a further discovery recently made, 
the Jonolan Oaves may take a second pltwio. Re¬ 
ferring to the Moondine Gave, found near Karridalo, 
a few miles from tho south-wost coast, tho Colonial 
Secretary says: “I have soon all the other caves 
in Western Australia, and also tho well-known 
Jonolan Caves of New South Wales, but I say 
without hesitation that tho Moondino, which is to 
be known in future as the Coronation Cave, far 
excels the whole of them, After four hours’ ex¬ 
ploration, two large boautiful ohambers, which it 
is proposed to call King (loorgo and Queen Mat:y 
respootivoly, wore disoovored. !Each of them is 
far superior in beauty to any cavern iu AuKtralia. 
I am certain from the conformation of tho country 
that the cave will be found to contain still more 
beautiful ohambers.” 

Australian Irrigation AfiJas.—Dr, Elwood Mead, 
who last year visited this country in the interests 
of the Victoria irrigation schemes, and for tho 
purpose of securing settlors, has just issued a report 
on the northern Murrumbidgoe district, New 
South Wales, in which he says that when tho 
plans are completed for irrigating the 850,000 
out of the 1,844,000 acres oomprising that 
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district, 200,000 people will be able to live in 
comfort, where at present there are only a few 
landowners and stockmen. To make this land 
ready for settlement will require the building of 
about 2,000 miles of canals and ditches. An equal 
mileage of roads will be needed, and about 10,000 
farmhouses must be erected by the settlers, or by 
the Government on their behalf. Dr» Mead 
strongly recommends the building of these houses, 
the fencing of the land, and the clearing and 
ploughing of a few acres of the various holdings, 
as nothing, he thinks, can be more attractive to 
the intending settler than to know he has a small 
ready-made farm to which to go. The money 
necessary for this purpose will be provided by the 
Government, who are prepared to extend the time 
of repayment so as to meet the requirements of 
men with small capital. 

New Zealand's Homes for Workers .—To meet the 
needs of the working population of the Dominion, 
the Government are about to start their Workers’ 
Home Scheme. The architect of the Labour 
Department has therefore prepared eighteen 
designs, representing houses ranging in cost from 
£120 for two rooms, up to £620 for eight rooms. 
Four or five-room cottages have been designed, 
costing from £255 to £325. Copies of the plana 
and descriptions of these houses have been sent to 
all the principal post o£S.ces, where they may be 
inspected by applicants, and, in the event of any 
particular design being selected, the applicant is 
supplied with the necessary plan and specification 
free, The maximum amount which the depart¬ 
ment is prepared to advance, in any one case, is 
£450. In view of the house-planning schemes 
which are now so numerous and so popular in this 
country, it is interesting to mark the progress 
which is being made in this direction, in his 
Majesty’s Dominions overseas. It is to be hoped, how¬ 
ever, that in the Oolonios, as well as at home, the 
designs selected may have some artistic merit, and 
that everything may not be sacrificed to cheapness. 

The Timber Resources of Rapm .—Beferenoe has . 
on several occasions been made in these columns 
to the great natural resources of Papua, of which 
timber is so important a part. Samples of six 
selected Papuan woods were sent some mouths ago 
to be tested at the Melbourne University Engineer¬ 
ing School. A report of their tests has just been 
issued, in which, it is stated that the Uloba is 
found to bo a strong and durable wood, capable of 
resisting the termite (the white ant) but not the 
teredo navalis (the well-known sea worm), In this 
respect it differs from some of the Australian 
eucalypts, which can resist the teredo but not the 
white ant, though it resembles other eucalypts 
which can resist the white ant but not the teredo. 
The eucalyptus marginata (larrah) of Western 
Australia, however, in certain conditions, can 
resist both. Uloba is said to have excellent bending 
strength, and will therefore be specially useful for 
building purposes. The Kokoilo, which is a light 


and codar-like wood, is not durable in damp 
positions, but may be useful for panels, as a 
substitute for cedar. Its bending strength is also 
good. The Alaga is a fairly durable, close-grained 
wood, with fair bending strength. The Tamanau 
is described as moderately durable, medium-grained, 
and light pink in colour, but with poor bending 
strength. The Madave is coarao-grained, with 
moderate bending strength, and is not durable in 
damp positions. The sixth sample tested, the 
Ilimo, is soft and rather open-gcained. Laboratory 
tests of this character have their value, but for 
commercial purposes the best test is the practical 
one of actual use. Until, therefore, the Papuan 
timbers have been tried in this way, it will be 
impossible to say what market value they are 
likoly to possess. 

The Rand's Record Gold Output’■-The output 
of gold from the Band in May is the largest on 
record for that great and prosperous field. The 
highest previously attained was in March last, 
when the returns showed 676,065 ozs. valued 
at £2,742,390. May’s returns give 685,961 ozs. 
at a value of £2,913,734. Of this largo yield, the 
share of the Witwatersrand was 658,196 ozs., valued 
at £2,795,839, while the outside districts showed a 
return of 27,755 ozs., valued at £117,895. The total 
number of stamps employed in the batteries is 
9,978, and the tube mills number 218. 

Indian Railway Traffic and Trade ,—The repo rts 
of the fourteen Indian railways, just issued, show 
an average increase in the earnings of all the rail¬ 
ways but two, and the falling off in the returns of 
the latter appears to be due to local and excep¬ 
tional circnmstances. Two indications, in all 
the returns, point to a very promising and con¬ 
tinuous expansion of trade: the first is, the 
increase of passenger business, at a time not con¬ 
sidered favourable for pilgrimages and other 
religious duties, which proves that better conditions 
obtain among the agricultural population, owing to 
good monsoons; and the other is the fact that 
freight business has not expanded so generally, on 
account of a decrease in the movement of food 
stuffs to districts where a shortage previously pre¬ 
vailed, which is due to the local crops turning' out 
so well that there was no need for the bringing in 
of grain from the outside. These are certainly 
very satisfactory indications, in which all who are 
interested in the progress of our great Dependency 
will rejoice. , 


CORRESPONDENCE. 


FIRE INSURANCE IN VANCOUVER. 

The business section of the city of Vancouver 
has become so valuable that ■ high buildings are a. 
necessity. They must be sufficiently fireproof to 
meet the requirements of underwriters in order 
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that they inay he rated at rniinmiini proiniunis. 
The biiHinoKs of lire insurance is largely in the 
hands of Ainorican cotnpauios; wliat British and 
Canadian companies there are have comhinod with 
the American companies in adopting uniform rates 
of premiums, 

Materials used and methods of construction in 
buildings within the municipal limits have to bo 
approved by the Mainland Fire Uudorwritors’ 
Association, an American institution working in 
conjunction with the Chicago Fire Tost Laboratory. 
Only such materials or appliances as have boon 
submitted and tested by the Chicago Ijaborafeory 
and have obtained its label or certificate will he 
recognised. Should, tborofore, any British manu¬ 
facturers of steel casement sashes, rolling or sliding 
fireproof doors or shutters, etc., wish to supi)ly 
their goods, they must submit to the expense of 
Bonding their goods to Chicago and pay the fees 
(which are very high) for insiioction, before any 
business can bo done. For American makers this 
is comparatively easy, but for British manufac¬ 
turers exceedingly difficult and costly, 

I can take the lino of least resistance and purchase 
goods from the States that have the Association’s 
approval, but being still a Briton, and agent for 
British firms, I naturally prefer to further the 
interests of my own countrymen, and it does seem 
anomalous that a part of the British blmpiro should 
bo dominated by a foreign, though' neighbouring, 
country. 

I should bo glad to know that Bomo stopB cmiu 
be taken to remedy this injuHtico. 

W. C. Thomson. 

Vancouver, H.C,, hily I7tk, 1011,. 


GENERAL NOTES- 


The LEATHisa DEi'AiWArjiiNT at LifiEus. —Accord, 
ing to the annual report of the Department of 
Leather Industries in the University of Leeds, it 
appears that during the year 1910 4X tkoro were 
nineteen students in the day classes and twenty, 
five in the evening classes. A considerable amount 
of research work is being oonduotod, and some 
valuable papers have beoii published. 9?hreo 
students have taken degrees in Clmmistry and the 
Chemistry of Leather I^Iamifaoturo, and soino 
changes in the curriculum have boon wanotiomid 
by.tho Senate with a view to mooting the ref|uiro. 
ments of Honours B.So. and JVr.So. studoutH. A 
former student of the Dopartmout has boon 
appointed Leather Trade Iilxport to the Madras 
Grovernment, and other industrial appointments 
have been obtained, 

The Textile Institute,— The congress of the 
Institute for this year will be held in Belfast from 
September 7th-9th. A number of papers will to 
read, and visits paid to industrial centres. 


Tun Ikmrdof Agricul¬ 

ture nnd Fi;;lmrivA have' tvu'.civiul iufonnatiun iihiit 
thn jmist:u.*d Ip {iu'lHltiv) in doing much 
damage, in Bnino diistricU this soasmi. They 
dosiro thcrofun; to tlirccl. iitkmtioii to moasurcs 
wbii*h may b(* ndopt<*d to comiiat this post. The 
bcotlos hiberiiab*, in various sluiltor places—in 
tbo mtisiard stuiiblo, in tho hollow stnmB of other 
plants, in the neighbourhood of the food plants, 
and in erevit^cn of many kinds, biggs are laid in 
spring and lunnnmr, and both grnhs and booties 
food on Mia growing planis, Fupation of tbo grubs 
takas place in Mie soil, 'rim hoetlos may ho 
attacked- (o) hy diiiludging and trapping thorn by 
dragging tarred sneking over Mm young plants 
wlmii the huctles are, nh:;crve.d upon them, and (/)) 
by spraying Mm inh’skui crop with, arsenakiof load, 
which may be olituined r(‘,ady for use in Mm paste 
form, and may he einploytMl at the rate of 4 Ihs. of 
the paste to gallons of water. It has boon 
observed that later in the year tho beetles at times 
migrate in great numbers to other fields, and wbeu 
this takes place a sluUlow trench should be dug 
across the path of the migrating swarm. If tho 
trench is kept tarred many btujtloH will be caught, 
notwithstanding Muj fact that they have wings. 
After iufestation thestu bhlu may be burnt over before 
ploughing ill urdm* to dosiiroy hibernating beetles. 

The iNB’riTcrioN or' Mmm« anu MirrATintmar,— 
The (’oumdl have, on behalf of the Institution, 
accepted an hivitaiion from tln^ i'anadian ,Mining 
liistituki k> hold a joint mooting in Otta.wa or 
Montreal about tho hrnt week in Mu.rcU, tUlil, It 
is proposed to arrauKo a vLit iio one or two im¬ 
portant mining camps after the meetinp;. 

The AsHfaiuTiOH. Mount Plunkett, 

F.S.A., the Director td the National MuHoiim of 
Science ami Art, Ihddln, has hetm unanimously 
oleetod President td tiie Miisiunns AHHOc.iatiou, 
Tho next lutnuul etmferemu,> of tim Assoeiatiun will 
be held in Dublin, in Bdy, 19PA 

'run Aubtuun MuNEHAmWATi'ia Inhubthy.-— 
The home product of Austrian mineral springs is 
divided among Mitt statuH of tho blrapire as follows, 
tho figures roproKOMting bottles; Bohnmia, 27 
millions; Btyria,h inilUonH; Uarinthia,2millions; 
Moravia, ItnilHon; Tyrol, KHhDdU; (hdieia, <19,000; 
Upper Austria, fJRlMlO; Dalmatia, 20,IKK); T^iiwer 
AUHtria, 15,000; Bnkowiim, 15,000. The output 
ill Imttles of Ikdumda’s mlneml Hprings in approxi¬ 
mately m follows; (rmsHluOnd^Hamud^ninn, 11 
millimm; BiUu, over 4 tnilHmm; Kromiorf, over 
4 millions; Oarlslmd, H milUmm; TepHU Sc.bouau, 
nearly 2 millimia; IClbHterie, 750,000; Ahtirimibad, 
600,000; Neudorf, 40D,OOil; PratvAonHhad, 204,000; 
other minoral springs, 200,000. The bulk of the 
exports of Austrian mineral waters is distributed 
to Germany, United Btaios, Italy, France, United 
Kingdom, iiussia, mtd Baumania, tim names of 
the, countrici being given in Mm order of their 
Imporfctmee as Importers. 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 

ETCHING. 

By Frederick Wedmore. 

Lecture I.—Delivered Janicary ^Brd, 1911. 

The Old Masters. 

Syllabus. —The Cradle of great Etching-'Rom- 
brandt’s place — Ostade and Bega—Vandyke — 
Landscape and Animal Subjects in the Low 
Countries—The Classic Landscape—Claude—Links 
with the Moderns—Etching no “ Minor Art.” 

From a printed notice which your Royal 
Society of Arts periodically issues, I gathered, 
with momentary forebodings, that your lectures 
here are expected very often to deal with 
technical processes. But had that wish been in 
the present instance your guiding motive you 
would have invited an etcher, and not a writer, 
to give the lectures I am now beginning. What 
etching is, as a craft, is to-day widely under¬ 
stood. No longer, even by the least equipped, 
is a scratchy little drawing in pen and inlc spoken 
of as an etching. And, for myself, I take leave 
in thii^, as in every other Art, to be interested, 
and to ask the public to be interested, less in 
the serviceable processes of the craft than in the 
power of the Art to express with directness such 
different individualities, such different visions 
of the world. When the great etcher has gone 
through his performance—^has completed his 
work—he has given us, not his work alone, but 
much of his soul. “ Qu'est ce qne man ceuvre ? 
asks Maurice .Barres—a master in our craft of 
writing—and the answer that he gives is this, 

Ma personne toute vive emprisonn^ef^ 

You will note, from my little synopsis circu-, 
lated amongst you, that I speak in these lectures 
almost entirely of two centuries—^the seven¬ 
teenth and the nineteenth. Of all the past, 
those are the great centuries for the art of the 


etcher. Your twentieth century is yet so young 
that it has scarcely shown its general character. 
In it, nevertheless, have been developed the 
talents of Cameron, Brangwyn, Muirhead Bone. 
Next Monday I speak'of the etchings that may 
be called modern. To-day, of the seventeenth 
century ; that is, to put it roughly, of the great 
Old Masters. 

The cradle of fine etching was, of course, the 
Low Countries. In the seventeenth century, 
etchers who w^ere great and were not of the Low 
Countries, were isolated men. Nay, but was 
there in that century more than one man who 
was great, and neither Dutch nor Fleming ? 
Was there anyone but the author of “ Le 
Bouvier ” ? Really, outside Holland, with its 
Rembrandt the immortal, was there anyone but 
Claude ? 

First then, for us, the dominating Dutchman, 
and the inevitable and yet long-settled question, 

“ What was Rembrandt’s place ? ” It was the 
place of the inspired path-breaker. In the new 
vista that he opened for those who went upon 
his road, Rembrandt reminds one of the great 
initiators in music—stakes his place beside them 
—Bach, it may be, or Berlioz. Rembrandt was 
an Old Master ” ; but some of his work is of 
such a character that one says to one’s self in 
looking at it, “ Yes, but he was also the greatest 
of the Moderns.” Is it not true that’* the 
‘ Landscape with the Ruined Tower ’—that, 
more, I think, than any of the’ others—^is the 
beginning of Modern Art ? ” The truth is, 
Rembrandt was a couple of hundred years in 
advance of his time. In him are the germs of 
the impressionism of Gonstable, and of the great 
French landscapists whom Constable influenced. 
His progress, technically, followed the course 
common to nearly every big man’s progress— 
that is, it was a course from precision to breadth ; 
from punctiliousness to that easy mastery that 
can be economical ■with learning. That is the 
course generally. But the technique of Rem- 
hrandt shows early and surprising advances, 
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and then, for purposes of the artinCs own, a 
deliberate return, it may be, to the old method. 
So many themes ‘Mudicate ”—in the medical 
plii’ase—the adoption of so niatiy processes, from 
the days of Pwembrandt’s controlled and ordered 
youth, with his exquisite vision of that grande 
dame among the peasantry—liis mother, in his 
'‘‘Head of a Woman lightly etched”—down 
almost to the days of that so flexi ble and yielding 
nudity, “ The Wojnau with the Arrow,” with 
which, substantially, he finished his life-work on 
the copper. 

Another word, it may be, about Rembrandt 
later; but now I must ask you to transfer your 
thoughts to two important and unequally known 
masters of his day and land. One of them is 
Ostade, and the other Bega ; and if I insist a 
little more upon Bega than upon Ostade it is 
because Bega has been, upon the whole, so much 
less considered. Let me make clear, however, 
that with that high appreciation of Ostade, which 
is now an accepted tradition, no fault is to be 
found. Ostade had nearly every quality, except 
a great soul. Had Bega a great soul ? Perhaps 
not. He had a greater manner than Ostade, in 
any case. And, likewise, he had less variety. 
Both men arranged admirably their dijljereiit 
materials. Ostade’s “ The Family ” is an 
unsurpassed masierpiecc of composition. 
Ostade’s means of expression, as an etcher, 
were of extreme (somploxity--they were of 
serviceable changefulnoss. 

And now Bega, You are sooner at the end of 
his resources of method; yet, within ilieir 
boundaries, how noble his resources ai’e ! They 
are nobler than his themes—but that indeed is 
the truth about every Dutchman except Boin- 
brandt. Bega’s scenes are tavern scenes for 
the most part. His people pass from gross love 
to drinking, and from drinking to gross love. 
But, even in their excesses, how human; their 
characters how marked ! their cordialities how 
unconcealed ! The backgrounds of his pieces, 
simple, but with what broad and rich effects, 
what opulence of shadow and light! To possess 
a sample or so, at the least, of Bega’s tnost 
individual excellence, becomes for the collector 
an obligation and a joy. 

The art of etching, which could express the 
; -assured talent, and the decisiveness of stroke of 
^Bega, could express, happily at the same time, 
no small measure of the grace of Vandyke, and 
■ , of his strength. Has grace, moreover; is 

jhpwn .m etching q^te independently of that 
’ .‘#^ 9 h often prompted it iii painting — the 
I meany of courtly womankind. His 


etchings arc a picture gallery oF num. Mbst ef 
them were Iuh brother artist s. 1’hcrc is Vos- 
torman’s ” For grjM^e ; '' Vratix ” for direct 

observation ; tiicro is the gemial “Snellinx ”— 
an etching which l^hilip Hameiion, rightly 
enough indeed, called “luminous and lively” 
— there is, above all perhaps, the portrait 
of “ Do Wad” I know you do not put these 
things—magnificent and aitthoi'ilaliive t,hough 
they are—(piiie beside the subtle “Olemcmt de 
Jongho” and the benign “John Liitma” of 
Rembrandt; but Miiit is l,)ecause Vandyke was 
t.ho Walter >S(;ott, wliih'- Hembraudt was the 
Ikdzac, of port^raiturc. 

Au<l keeping still Heinhrandt* as our standard 
of mastery, wc shall not find t hat the liunlseape, 
or the landH(^a|>e witli cattle, of the landscape 
men of the Low (Jouritries, even of Adriati van 
do Velde, can be lookc^d upon as altoget her on a 
plane with the landscapf^s of Rcnubraiult, at once 
subtle and overpoweiing—with that* “Landscape 
with the ruined Tower ” 1 have spoken of already, 
or the “ Landscape with the Obelisk,” or the 
“ Cottage and Dnloh Hay i»arn.” No doubt the 
classic landscape, t he triorc^ or less classic laud- 
scape, of Both, B(‘rghem, and Waterloo, have a 
course and a charm of tbeir own, making 
cofnf)arison imi-ppropriale. Ami -but weshould 
first give a word of rt‘C(>gnitton to the Master of 
Prague, Wem'i^slaus Hollar, who worked in 
England, patronised by Ibe Earl of AntmloJ, and 
died heriud’lcra lile. of [mxlmdion laborious and 
ill-paid it. is t he classie.s that best huid us on to 
the coiisidt'rat ion id tUaiida. The olassios —Both, 
Berglu'ini, Wa1erlo(» -duivci style, that indescrib¬ 
able quality; tliey bav<^ style, all of them But 
in style (Jlaude stands above them, because 
Claude is the very standard of style. It is 
Claude who sets the pace. 

It is unfortunate that of Claude’s two dozen 
or 80 etchings, very few arc apt to be seen by iihe 
public in the condition which is necessary, if 
their pre-eminonce is to bo apprcHuated. Et ching 
did not fill a large place in Claude’s life.. His 
])raotico of it was iut/ormittent. Sonudirnes it 
was perfect, and sometimes t.eidmically im¬ 
perfect. And, after coiriparativtdy few im¬ 
pressions, care was not taken of the coppers. 
And Claude worked much in isolation, as far 
as etching was conoemed. In his own day his 
prints were appreciated by but the smallest 
public. Rarely, I think, can they have had a 
market. It is to these various causes I assign 
the present scarcity of the fine ones. N'othing, 
then, should prevent the collector from laying 
his hands, where he can, upon those subjeots and 
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upon those impressions which veritably represent 
this master. The two or three dance subjects— 
happy peasants in untroubled weather, by quiet 
waters or under graceful leafage—^these things 
are desirable. So is “The Wooden Bridge.” 
And even more so, in an impression that truly 
represents the plate, is “ The Cattle going Home 
in Stormy Weather.” “ In Bhoxmry Weather,” 
would perhaps better define it. Then there is 
the popular and famous “ Sunset ”—^No. 15 in 
Robert Dumesnirs catalogue. And then, above 
tdl, I must suppose, towers of right, “ Le 
Bouvier”—a glade, a stream, and the cowherd 
bringing down the dark cattle. Yes, con¬ 
fessedly, “ Le Bouvier ”—in a fine impression 
of it—is the master’s unequalled masterpiece. 

So much for the seventeenth century. I have 
said before that little was done in the eighteenth. 
In England and in Holland, nothing. The slow 
approach to the true Moderns is to be found, if 
found at all, in Italy and France ; dare I localise 
it more closely and say, in Rome, in Venice, in 
Provence” ? Piranesi was at once the recorder of 
actual Rome, and, in his prison scenes, a dreamer 
of weird dreams. Tiepolo etched with impulse; 
sometimes almost with majesty. Canaletto 
etched with more of continuity and more of 
calm ; never with undue emphasis, I remember 
Monsieur B4jot pointing out to me that, unlike 
some more fashionable contemporaries of his 
own—but B6jot did not put it in that way— 
Canaletto never made excessive use of black. 
He did not exaggerate his shadows : no super- 
abxtndance 'of mere printer’s ink was invited to 
furnish him Avith mystery and weirdness, “ while 
you wait.” 

In France, though people do not know' it, the 
connecting link with modern times was Honor6 
Fragonard, author of but a few plates, and 
these neglected even to-day. Child of Provence 
—where France from remote ages, has most, in 
aqueduct and tower, in road, in bath, and in 
arena, betrayed—^preserved rather—^the close¬ 
ness of her association, with Rome, and the 
measure of her debt—what wonder that Frago¬ 
nard, in his spontaneous fancies on the copper, 
is himself joyously classic ! Nymph and faun 
occupy his little plates and enliven them. 
The few pieces have little commercial value ; 
but, I assure you, they are charming. 

Back let us go, however, for a moment, just to’ 
end—and for a purpose—Avith those two conse¬ 
crated names, Rembrandt and Claude, the 
greatest etcher the wmrld has ever seen, and one 
of the greatest. These, each in his kind, were 
men of noble souls, and boundless, tolerant 


vision; and the art in w'hich they expressed 
themseh^es with unsurpassable charm is called, 
even to-day, by some—^I’ather grotesquely if we 
think—a “ minor art,” like enamelling, or lace¬ 
making. By minds bound down by convention 
or limited by thoughtlessness, or Avant of 
imaginative grasp, a AA'ork of art is apt to be 
judged by size, by visible ambition, bj?- sup¬ 
posed quality of material. And yet “ the coin 
outlasts Tiberius.” Let us receive tliis lesson, 
that as men’s entrance into the understanding 
of Art becomes the surer, the less are they 
inclined to consider one medium as in itself 
greater, more dignified, than another. More 
and jnore are they inclined to value, and to 
applaud, most of all, the choice of the right 
medium for the particular theme and the 
particular temperament. That choice was made, 
and wisely made, by all the great etchers. 


Lecture II.—Delivered January 30i7i, 1911. 

Modern Etching. 

Syula-BUS. — Goya —Wilkie and Geddes — The 
Silence before the Revival—The great French Out¬ 
burst—M6ryon, Bracquemond and lacquemart— 
Haden and Whistler—Themes mainly Landscape, 
Portraiture, Architecture—The Etching of To-day. 

Every young painter w^o puts forth a claim 
to be considered, in work and in opinions, up-to- 
date, feels, just at present, the necessity to be 
enthusiastic about Goya. Goya Avas not only 
gifted—that Avoiild not have sufficed at all. 
Goya was audacious; he was revolutionary. A 
modified Benvenuto, set in the key of the late 
eighteenth century, this masterful erratic 
Spaniard disturbed many comfortable con¬ 
ventions in life as Avell as in Art. AU question of 
contemporary fashions apart, however—and 
putting quite into the background the fascination 
of the man for modern men and women—it 
seems to me unlikely that Goya’s fame, either as 
a painter or as etcher, should groAv less, so 
fertile Avas his mind in ideas, so quickly roused 
his indignation, so prompt and telling his satire, 
so w'oird and changeful his fancy, and so 
certain his hand. Effective in the “ Disasters 
of War,” and in the Bull Fight series, it is in the 

Caprices ” that his art is at its height. Their 
conceptions are amazing and infinite. Would' 
that the plates, dexterous and brilliant blends of 
line-etching and aquatint, had been taken bette 
care of, had been more aoignis, from the first! 
Then they might have been put into the solander- 
boxes of the collector, with long accepted master- 
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pieces. Now, iu Ibook'foriii, each aeries is nursed 
for a while upon the knees, with not much more 
of reverence than the hero of “ Fifine at the 
Fair” would have bestowed, lie tells us, on 
“ Bore’s last picture book.” For all that, Goya 
is great, and our young artists’ and fashion¬ 
able amateurs’ appreciation not in the inaiii 
erroneous. 

In Goya’s early days, our Crome—“ old ” 
Crome—^was doing a few admirable etchings at 
Norwich—‘‘ household Heath ” was the best 
of them—and in Ins later, Willde and Geddes, 
in London or in Scotland, Were doing respec¬ 
tively “ The Receipt ” and “ Peckham Rye.” 
But, practically, very little of lasting value was 
done between the time of Pvembrandt and the 
full middle of the nineteenth century, when, not 
to speak in detail of Brae quo mond and Jacque- 
mart—^the great etcher of birds and the great 
etcher of porcelain and oljets d^art —^there burst 
upon the world—^it was in the early fifties—^the 
pregnant and magnetic genius of M^ryon. 
M6ryon, in virtue of the dozen or sixteen prints 
which constitute his more important work—^his 
“ Etchings on Paris ” (the “ on ” be it noted, is 
his own)—^is to-day accounted a classic, and, 
in the print market, hardly a Biirer, hardly a 
Rembrandt, fetches a higher price than does 
“ L’Abskle de Notre Dame.” This Absxdo ” 
-—an inspired record of the cathedral church 
as it is seen from a hundred yards or so 
east of it, from across the river—is perhaps 
of all great pieces, certainly of all M^ryon’s 
great pieces, the piece most understanded 
of the multitude ” ; but it makes no conces¬ 
sions, it bends to no prejudice; it holds its 
lofty dignity. None the less, the real collector 
and the serious student, recognising the height 
of its beauty, crave to have placed beside it 
the St. Etienne du Mont,” the “ Gal6rie,” the 
“ Morgue,” even the ‘‘ Stryge.” Nor does the 
list stop here, for I said, not four or five, but a 
* * dozen or sixteen. ’ ’ Each slow, deliberate plate 
of M6ryon’s, an etching as to its method and 
medium, an original “ engraving ” as to its 
spirit, is a thing not only of immense leisure of 
execution, but of permanence deserved and 
undeniable. 

The absence of any imagination so exalted 
and noble as that which M^ryon’s prints reveal, 
is to be noticed, but is not to be wondered at, in 
the work of men who immediately succeeded 
him. Eds, qualities were of neoessityexceptional. 
If they were shared at all, they were shared by 
Legros, and then “ with a difference.” Seymour 
Hade’s qualities, and Whistler’s qualities, bear 


practically no likeness to them. In, runr years— 
from the year 1850 to the year 185 l•“M6T’yon 
m'ote his Epic of Paris.” Illness—mental 
illness—hn.d attacked this genius by the time 
that Hadeii and Whistler seiilod to subsi-aiiiial 
work. That was one or two years only before 
1860. Legros—and with the weirdest of his 
themes—^had been a little bivloiv*, tlicrii. His 
earlier art was concerned greatly willi ecclesi¬ 
astical life and legend a,nd with definite portrai¬ 
ture ; his later art has had as iliS theme, more 
particularly, landscape, good in itself, but 
which he has rcilinod and ennobled; and 
I do not know whetlun.’ to prize tlic most 
“ Communion dans I’l^gliso >St. M6dard ” 
and “ Los Gha,litres Espagnols,” or, in the 
later art, “Lc Mur du Ih'osbyturc,” or '■'Le 
Pre ensoleille.” 

It seems late iu the day to speak to you in 
any detail of Whistler and Haden. Haden’s 
place was the more promptly admitted, and the 
“ Breaking-up of the Agamemnon ’’—always a 
chef d'muvre-—\w an appropriate wedding- 
present when an etched Nooturno of Whistler’s 
would have been held to bo either an enigma to 
which there was no answer, or a joke of which 
the point was not. discerniblo. As time went 
on, the piquaiKsy of much of Whistler’s work and 
his alerincsH, not to say his aggressivoness, made 
him noticeable ; but be was in IiIh grave before 
amongst the large public there was any intelligent 
understanding of bis merit. Hadiui’s work was 
not wanting in originality because it was con¬ 
servative of tradition; and its coiiservatisni of 
tradition did no doubt facilitate the promptitude 
of its appeal, Kis etchings retained, most of 
them, the unity of a sketch, but the sketcdios 
were classic. I romomber he appreciated 
Whistler, very much more than Whistler 
appreciated him. Ho told mo once—^that was 
many years ago—-that were he to part with his 
Whistlers and his Rembrandts he did not 
know which of the two would go first, 

Whistler’s method changed more visilily and 
frequently than Haden’s. Wo note in it more 
easily a suoceasion of periods ; the ThanuiS 
period, the Loyland period, the Vmiciian period, 
the late Butch period, to give oxamplos of what 
I mean. In Haden’s work all that wo note in 
this respect is that which I have called before 
now the customary progress from precision to, 
assured freedom, and in oonnootion with the 
added breadth, a breadth more sought for, the 
employmerit not unfrequently of another metal 
than copper—^the employment of zinc, that gives 
what is sometimes desirable, a fat line.” 
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Mcryoii, Legros, Bracquemond and Jacque- 
mart, Hadeii and Whistler, prepared the way 
for the etchings of to-day, in England and France. 
And the etching of the last few years—^the last 
twenty years—in England has, strange to say, 
accomplished much more than has been acconi- 
jilishcd in France, where coloured etching 
{practised sometimes exquisitely enough, as by 
Monsieur T. F. vSimon) seems to me on the whole 
so much less worthy than the etching which, 
apart from the question of line, concerns itself 
with gradations of biack and of grey up to the 
white of the paper, and leaves actual colour 
severely alone. In France, as far as black and 
white are concerned, we have chiefly to recognise 
Lepere and B6jot, They are the two masters, 
and, of both, landscape, and the landscape of 
cities, is the theme. B6jot, in serene mood, 
illustrates charmingly the Paris that he loves. 
The themes of Lepere, in his etchings—not, of 
course, in his wonderful wood engravings—are 
country or provincial themes, often. The 
special character of Paris he seizes less readily 
than his younger contemporary, B6jot. But in 
pure sketching you have his “ Beguinage, 
Bruges,” and in work carried far, yet never too 
far, his group of pieces of which the scene is 
Amiens with its groat dominating church. 

Ainorioa, since Whistler, has given us one 
etcher of high importance, Mr. Maolanghlaii, 
who has his vision of Paris, too, and who has 
brought home to us all Switzerland, as it were— 
all the mountains and deep, wide valleys—^in his 

Lauterbrunnen.” Sweden has given us Zorn, 
who, not to speak of his frequent pre-occupation 
with the moneyed American, has recorded in a 
chef d'ceitvre Renan; in a chef d'ceuvre Anatole 
France. Moreover he has seen and rendered 
the nude—the nude of every day—^in a new 
way in etching. He will last. 

But we end with the English—the English 
who include the Scotch. Strang—a Celt, I must 
believe—is himself imaginative, though visibly 
as a follower of Legros. Still, he is far from being 
only a copyist, an i mitator, and he is an extremely 
capable craftsman. Frank Short, a veritable 
master of all the craft of engraving except lino 
engraving, has his own vision of the stretched 
land and the extended waters and the en¬ 
compassing sky. Haig, Hedley Fitton, Alfred 
East, Burridge, Go£6, Watson, Sickert, Sparks, 
Luke Taylor, Watson, Mulready, Stone and 
Martin Hardie, Affleck with his “ Toledo ” like 
a cry in the desert,” and half-a-dozen others, 
were there but time, claim quite substantial 
comment. Roussel, of French birth but 


English residence, must certainly be named, in 
virtue of plates which, a thousand times less than 
some people suppose, repeat Whistler—they 
scarcely repeat him at all, but in the accident of 
their themes at Chelsea—and Roussel is the 
author of “A French Girl ” and other dry 
points of the face and figure, of singular dis¬ 
tinction, of high and lasting charm. Then, very 
notable, and now widely accepted, are Brangwyn, 
B. Y. Cameron, andMuhhead Bone. Bone is an 
instance of the truth of Dr. Johnson’s saying, 
“ much may be made of a Scotchman if you 
catch him young.” Bone’s dry points of 
London, the best of the in, such as “ Glare 
Market,” “St. John’s Wood,” would make of 
him a little classic, but so would “ Ayr Px'ison ” ; 
so, too, would “ Leeds Warehouses.” And 
sometimes soafiolding, in its complexities of 
line, suffices for him—scaffolding or the squalid 
suburb. Cameron asks generally for subjects 
more obviously noble, and, out of a masterpiece 
in one Art makes a masterpiece in another; he 
adds a glamour of Ms own to the “Saint Gervais,” 
to the “ St. Laumer,” to “ The Five Sisters of 
York.” Brangwyn’s plates are huge plates—too 
many of them, and according to Whistler “ the 
huge plate ” is an offence, but their hugeness 
does not destroy, although it may impair, their 
merit, or perhaps their fascination. Brangwyn’s 
plates have their valuable individuality, their 
strength of draiightsmansMp, their deliberate 
preoccupation with noble design. And to be 
]}reocoupied mth noble design is, of very modern 
notes,” one of the healthiest and best. 


CHINA AND OPIUM. 

It would be difficult to point to any act of 
national renunciation quite like that of China in 
stamping out the use of opium. At the beginning of 
the present century the opium used annually in 
China equalled 22,588 tons, of which about one- 
seventh came from India, The Chinese Government 
has always been opposed to its use, but until it was 
able to regulate the import of foreign opium its 
etlorts at suppression were perfunctory and in- 
efieotive. In 1909 the Powers interested met in 
conferonoo, and resolved that it was the duty of 
the respective Governments to prevent the export of 
opium to atiy countries prohibiting its importation. 
Concurrently, the Chinese Government determined 
to compel the cessation of production and con¬ 
sumption of opium in China within a given 
number of years, and the British Government 
agreed to reduce the export of Indian opium by 
one-tenth of the amount annually taken by Ohiha, 
80 that the export of Indian opium to China would 
cease in ten years. The result is given in the 
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remarkable despatches from Sir A. Hosio, which 
have just beon issued (China No. 1, 1911). Sir 
Alexander Hosie has made personal jonruoys into 
some of the opium-growing districts, and has 
received reports from consuls and non-official 
persons resident in or acquainted with other 
districts; and, although he does not endorse some 
of the more glowing statements as to the complete 
suppression of poppy cultivation, and evidently 
commenced his inquiries in a sceptical spirit, his 
admissions are significant, whilst the statements 
of other competent witnesses are very remarkable. 
Take Shansi. “ Not only,*’ writes the Consul- 
General, “ did the governor and provincial assembly 
assure me of absolute supx^ression, but all British 
subjects with whom I came in contact informed 
me that, to the best of their knowledge and belief, 
opium was no longer a product of Shansi, and tho 
fact that his Excellency invited personal inspection 
of his province by a British official would appear 
to show that he was perfectly convinced that 
eradication was complete,” Sir Alexander himself 
says: “There is reason to believe that the poppy 
has ceased to be cultivated in the province for the 
last two years.” In Shansi, large opium establish¬ 
ments numbered fifty-six, with a capital of about 
900,000 taels, while raw and prepared opium shops 
were scattered all over the province. These were 
all closed in the beginning of 1010, so that there is 
not now a single opium establishment or shop. 
Nor is this all. Not content with suppressing the 
cultivation of tho poppy, the Government has 
sought to cure the opium-smoker of his craving. 
To quote Sir Alexander Ho.sio: “ There are ten 
official refuges in difforont parts of the province 
through which over 100,000 smokers have passed 
and been cured, and this number is exclusive of 
persons treated in over 400 unofficial refuges. 
His Excellency estimates that from 50 to 60 per 
cent, of smokers in tho province have been com¬ 
pletely cured, and there still remain the old and 
the infirm, who are being advised to give up tho 
habit, and will in the end be successfully dealt 
with.” 

When the Consul-General was in Hai-ai-Fu he 
asked the Bev. A. G. Shorrock, of the English 
Baptist Society, who has spent many years in 
Shansi, and who was at the time of his visit 
collecting information regarding opium from all 
parts of the province, if he would send him a few 
notes on the subject, as soon as his information 
was complete. Mr, Shorrock did so. In these 
notes he writes: “ Tho price of opium, as compared 
with former years, indicates, more than anything 
else, the rate of production now. More than four 
times the price is now charged, as compared with 
prerfous years.” And Mr. Shorrock makes the 
following piquant observations: “ Such a change 
is only possible when, supported by popular senti¬ 
ment. No other change appeals as this has done 
to the conscience of the people. I have seen the 
,* farmers take their implements to the mandarin 
V:_ and refuse to work when a comparatively small 
1 tax has been levied; but, although the people have 


incurred grout loss by tho su}}presHion of opium 
growing, no such risings have yot takou place, at 
least to any extent.” 

Szechuan was for many years the greatest ox^ium- 
producing provincjo in China. Tho Oonsul-G ouoral 
estimated, when ho was officially connected with 
the province in 1909, that tho xiroduction oxcooded 
200,000 piculs, or about four times the annual 
importation of Indian opium into Ohiua. In 1908 
the prohibition was imposed, with the result that 
in his despatch to Sir E. Grey of April 10th, 1911, 
Sir Alexander Hosio is able to write, “ In 3iot ono 
of these districts did I observe the poppy, and the 
result of my investigations was fully corroborated 
by the testimony of missionaries whom I took tho 
opportunity of quo.stioning whonovor x>owsihlo. 
They had neither soon tho popx>y uor heard of its 
cultivation during tho season of 1010-11. . , . lam 
satisfied that popx)y cultivation has for tho presont 
been snppressocl in Szochuau.” 

Yunnan has always ranked next to Szechuan as 
the second greatest opium-x^roducing province in 
China, and the quality of its opium has always 
held the first place in the estimation of consumor.s 
of the native drug throughout the Empire. The 
total annual production of tho province prior to 
the introduction of tho moasuros for tho suppro.s- 
sion of cultivation and consumption taken in 
obedience to tho Imperial docroo of Beptombor 20fch, 
1905, has boon variously ostimatod at from BO,000 
to 78,000 piculs: x'cobably 60,000 piculs would bo a 
nearer ax)proxi,ination to the actual p*?cduotion. 
Sir Alexander writes : “ Writing of this x^laoe —tho 
greatest opinm-x>roducing oontro in oastern Yunnan 
—•which I visited in rluno, 1882,1 said that judging 
from tho nviiuber of wiUusrcd popxw-steiuH to 
bo soon among tlui summer <irops of maize and 
boans, it must have been ono field of poppy, and 
such it continued to bo annually until the measures 
of suppression were introduced. From the time I 
entered Yunnan I hoard that the poppy had not 
boon cultivated for three years, and, as regards tho 
Ohao-t'ung plain, this was fully confinnod by tho 
English Methodist Mission, one of whom has boon 
resident in this and tho neighbouring profocturo 
of Tung Oh’uan Fu for over twenty years. Not 
only had no opium boon cultivated on tho plain for 
three seasons, but, so far as thoy could ascertain, 
there was no cultivation of tho popx>y within tho 
whole of tho prefecture." 

These dosx)atc5heH of Hir Aloxandor Hosio present 
a wonderful picture of tho govfirnrnont of a groat 
nation bent on tho eradication of a national vices 
and, aided by tho willing acqaioHcenoi of tho peoxfie, 
sweeping it from vast provincos. 


THE TEXTILE FIBRE INDUSTRY OF 
BRAZIL. 

With the world’s source of cotton supply in the 
main limited to the United States, and in view of, 
the reputed failures to develop the cotton-growing 
industry in India and Africa on a very large scale, 
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it would seem tliat Brazil will, within the next 
generation, witness an extension of its cotton in¬ 
dustry, and when such a time comes its cotton¬ 
bearing trees will have their share of attention in 
this respect. There are indigenous to Brazil, and 
growing wild in certain regions, two well-known 
species of trees which are of interest to the com¬ 
mercial world because of their possibilities as 
producers of cotton fibre. Not the least remarkable 
feature about these trees is their occurrence in 
precisely those regions where it has seemed to be 
impossible, or at least difficult, to grow ordinary 
cotton. No other country in the world possesses 
so large an area of land which may be utilised for 
the growing of cotton as does Brazil, and that in 
other areas it is possible to cultivate trees for the 
production of cotton fibres must appeal to the 
textile-producing world as indicating that Brazil 
must be reckoned with as a future source of the 
world’s cotton supply. The United States Consul 
at Bio do Janeiro says that one of these trees is 
called “Barraguda,” from its being barrel-shaped, 
after the peculiar trunk which is its characteristic. 
The tree grows from twenty-five to thirty-five feet 
in height, tapering from the great bulge in the 
trunk to a very slender one, from which branches 
form about twelve feet above the ground. The 
trunk is entirely covered with hard and sharp 
thorns. The pods in which the cotton grows are 
from five to eight inches long, and two to four 
inches in diameter. The fibre is coarse and white, 
and adheres closely to the seeds, which are some¬ 
what smaller than peas. It is a long and strong 
fibre, and while too coarse for use in textiles of 
any degree of fineness, it would, it is said, lend 
itself to the fabrication of blankets, cotton twine, 
and a variety of other materials. The habitat of 
this tree is in central and southern Bahia, and it 
grows to a lesser extent in the State of Pernambuco. 
The uplands on which it seems to flourish are from 
a thousand to sixteen hundred feet above sea-level, 
where there is a decided chill in the air during 
certain months of the year. The other tree pro¬ 
duces a much finer cotton, of a brownish colour, 
exceedingly light, but not long enough to 
spin well, and resembles eider-down. The pods in 
which it grows are about ten inches long and one 
inch and a half in diameter before bursting. When 
the pod bursts and the ripe cotton comes out, the 
pod takes on a rotund shape eight to ten inches in 
diameter. The fibre adheres loosely to the seeds, 
most of which fall out by merely shaking the pod, 
and is so light and fluffy that one can blow almost 
the entire contents of a pod free from the outer 
enclosure or hull. Occasionally this cotton is used 
in pillows, and when properly prepared is said to 
be as soft and downy as the lightest and best 
feathers, showing no tendency to harden with use. 
The inner bark of this cotton tree is utilised by 
the inhabitants for many purposes. It is a re¬ 
markably strong fibre, and a strip half an inch in 
width will, without any preparation, sustain a 
weight of fifty to a hundred pounds. The tree has 
its habitat in central Bahia and northern ‘ Minas 


Geraes, being most abundant in the latter State, 
and is called f'imbirussu,” being a name of Indian 
origin, probably given to it because of its peculiar 
and characteristic bark. The corrugations of the 
hark form diamond-shaped patches, the inner 
parts of which have a bright, greenish-red and 
glossy surface. Both of these trees are hardy and 
long-lived, seventy-five to one hundred years being 
apparently a fair average for the period during 
which they bear cotton fibre, while the common 
cotton-plant bears in many parts of Brazil for 
fifteen to twenty-five years without auy attention 
whatever. 


ACCIDENTS IN MINES AND QUARRIES. 

Part I. of the general report of the Chief Inspector 
of Mines, dealing with District Statistics of Mines 
and Quarries for 1910, has just been issued as a 
Blue Book [Cd. 5794]. The total number of persona 
employed in and about the mines of the United 
Kingdom was 1,078,083, of whom 1,049,407 worked 
at the 3,253 mines under the Coal Mines Act and 
28,676 at the 663 mines under the Metalliferous 
Mines Act. In coal mines there was an increase 
of 36,409 persons over 1909. Of the total 848,381 
were employed underground. Of 1,201,026 surface 
workers, 6,221 were females. The total number of 
workers under sixteen, surface and underground, was 
72,094, At the quarries, 85,837 persons were em¬ 
ployed. The output of coal in tons was 264,417,688, 
an increase over 1909 of 658,716. The output of 
minerals under the ;Metalliferous Mines Act was 
3,241,458 tons, of which 1,851,351 was iron ore. 
Stone and mineral under the Quarries Act 
amounted to 46,138,751 tons, of which 4,987,613 
were iron ore. The total iron ore 'produced from 
all sources was 15,226,015 tons. 

With regard to accidents, there were at the 
mines under the Coal Mines Act 1,242 separate 
fatal accidents, causing 1,775 deaths. Compared 
with 1909, this is an increase of 60 accidents and 
322 deaths. Of those killed, 114 were under six¬ 
teen, as against 95 in 1909. At mines under the 
Metalliferous Mines Act there were 38 fatal 
accidents and 43 deaths, the accidents being the 
same as the previous year and the deaths showing 
an increase of three. There were 80 fatal accidents 
in quarries, with 84 deaths, three fewer accidents 
than in 1909, but the same number of deaths. 

Non-fatal accidents in coal mines causing dis¬ 
ablement for more than seven days numbered 
158,665, the persons injured numbering 159,042. 
At metalliferous mines, 1,678 accidents occurred, 
injuring 1,696 persbus; at quarries, 6,156 acci¬ 
dents, injuring 5,175 persons. These figures show 
au increase over 1909 of persons injured—namely, 
5,736 in coal mines, 162 in metalliferous mines, 
and 319 in quarries. The non-fatal accidents 
reported to inspectors were : In coal mines, 6,432 
(a decrease of 43); in metalliferous mines, 281 (an 
increase of 18); in quarries, 1,385 (a decrease of 20). 

In coat mines the death-rate was, of underground 
workers, 1*91 per 1,000 persons employed, as 
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against 1*61 in 1909; of Kurfaoo workers, *76 per 
1,000, as against *67 in the provionw year; the 
death-rate of the whole was 1 * 69, as against 1 • in 
1909. Of persons under sixtooii years, the death-rate 
was: Underground workers, 1*77 ; surface workers, 
1‘03; for both together, 1‘58. Corresponding 
figures in 1909 were 1-49, -62, and 1*26 respec¬ 
tively. In metalliferous mines the doath-rato was 
1*50 per 1,000 {1 • 41 in 1909)—underground workers, 
2*16 (1-97 in 1909); surface workers, -52 (GO in 
1909). In quarries the death-rate was -98, as 
against 1*00 in 1909; for inside workers, 1*38 (the 
same as in 1909); and for outside workers, • 29 (as 
against *36 in 1909). 

The total number of deaths (1,775) from acci¬ 
dents in coal mines is the highest yet recorded in 
any one year; those from explosions have only 
been exceeded twice—in 1866 (651 deaths) and 
1878 (586 deaths). The nmnhor of deaths from 
falls of ground is also the highest recorded, namely, 
636. The report states that one must go back to 
1890 to find a higher death-rate from all causes 
underground, namely, 2*09 per 1,000. That year, 
like the one under review, was marked by serious 
colliery explosions. 


AN AEROPLANE POST. 

The Timas announces that an experiment in the 
direction of utilising aeroplanes in the postal 
service of the country is likely to bo undertaken 
shortly by the General Post Ofiioo. The proposal 
is for a regular aerial service for a limited period 
between London and Windsor. Many details have 
still to be settled, and negotiations are now pro¬ 
ceeding with a well-known airman for the supply 
of suitable machines. 

The scheme is stated to owe its inception to the 
enterprise of a few gentlemen in London interested 
in aviation, their objects being to further the 
science of aviation in this country, to demonstrate 
the utility of the aeroplane, and to benefit certain 
charities. The last-named object was to he 
achieved by issuing special postcards and envelopes 
for the aerial service at 6d. and Is. each respec¬ 
tively. All takings in excess of working expenses 
would then be divided among the selected insti¬ 
tutions. 

The Postmaster-General was approached on the 
subject, and not only gave his consent, but readily 
agreed to co-operate. The aerodomes at Hendon 
and Windsor Park were selected as the points to 
be connected by the service. Arrangements have 
been made with a number of large firms for the 
fixing in their establishments of special ^‘aerial” 
letter-boxes, in which letters intended for the 
aerial service must' he posted. Daily clearances 
will be made by postmen, and the collections will 
be despatched to the central clearing house. Here 
the letters will be placed in sealed bags and con¬ 
veyed by motor-van to Hendon. At the aerodome 
they will pass from the direct control of the postal 


ofiioials into the bands of tlio aoroplauo stalT. 'Eio 
hags will ba socurcly fixed to the maohinos, and 
tlio airiuon will tliaii start on the journey to 
Windsor, covoringtho distance oftweuty-ouo miles 
in, it is estimated, half an hour. 


THE TRADE OF MARSEILLES, 

The last Gonsular report on Marseilles contains 
some interesting info rniation respecting the progress 
and trade of the port. The groat public works in 
progress, or planned, the advance in technical 
ediioatiou, the solution of sanitary and social 
problems, sound miuiieipal lluanco, aided by a 
roadjustmonb of local taxation, jiiay soon be 
expected to bring about a notewortliy improvoment 
ill local conditions. The vast sanitary works, 
completed in 1897, since when public health has 
so greatly improved, soon to be followed by the 
purification of the Marseilles water-supply, now 
under discussion by the municipality after ex¬ 
haustive tests, will have transformed the sanitary 
conditions of the town. The civil hospital is 
being rebuilt on modern linos, and the construction 
of a now hospital for contagious diseases is planned. 
Large public parks are boing added to the existing 
ones for the recreation of the people and the health 
of its children. Sporting clubs, walking clubs, 
football clubs, amusement parks (started with 
British capital), are adding in a marked measure 
to the open-air life and the general iinprovonmnt 
of the i)ooplo. Wages earned are higher, but food¬ 
stuffs have, unfortunately, with tbo exiuqition of 
broad, risen in pritu), and the two last severe 
springs have ruined the fruit crops, upon which 
the popixlation ho greatly depends. The spending 
power of Marseillos has ineroased, and there is a 
demand for a bettor clasH of articles and a greater 
variety m well. The brick and roofing and flooring 
tiles industry has taken a largo development. 
MarseilloB exports roofing tiles principally to 
Algeria, Turkey, Russia and Australia, and bricks 
mainly to Senegal, and fi coring tiles principally to 
the Argentine Eopublio. Oonsidorable capital is 
being invested in glass works, with satisfactory 
results. The paper works in the neighbourhood turn 
out about 900,000 tons of paper and cardboard 
per annum. The industrial activity of Marsoilles has 
been shown in providing olootricity and cheaper 
gas; in its mineral oil-refining workrf; the bauxite 
and aluminium industry; in Hulphur-refiuiug; in 
the production of soap, candles, glycerine, oils, 
tiles and chemicals; in sugar-refining and flour- 
milling; in the manufacture of macaroni and 
semolina; in its great trade with the colonies, 
importing their raw materials and exporting the 
manufactured products. The principal centres of 
industrial and agricultural activity of the district 
are the coal-mines of Grand Oomho and Graissesac. 
Of the total, quantity of coal of all descriptions 
(1,839,200 tons) imported by sea into “Marsoilles 
during 1910, 1,060,203 tons came from the 
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Unibed Kingdom, the remainder from Germany 
(186,000 tons) and America (87,000 tons). The 
total importations of coal for 1910 show a slight 
decrease on the figures for 1909 (1,441,826 tons), 
the decrease being mainly attributable to the fact 
that many of the local factories which formerly 
used coal for raising steam-power now employ 
electric-power. The bauxite industry has made 
great strides during 1910.’ Total shipments from 
Marseilles amounted to 67,752 tons, as compared 
with 52,362 tons during 1909; shipments to the 
United Kingdom were 19,233 tons, as compared 
with 1,959 tons during 1909, a large increase. The 
shipments of bauxite show an increase of 50 per 
cent, at St. Raphael, in the Var, where 36,396 tons 
were shipped to Scotland and Germany during 
1910; a slight decrease at Toulon, in the Yar, 
44,600 tons for , 1910, and a decrease of 25 per cent, 
on the small export at Cette of bauxite from the 
H6rault, about 10,000 tons during 1910. The 
Franco-American competition for the supply of the 
French market at Marseilles in sulphur has become 
very brisk. The imports of coarse sulphur rose to 
58,567 tons in 1910 from 44,274 tons during 1909; 
refined sulphur from 110 to 627 tons. The prices 
ruling at the beginning of 1911 have not varied. 
For pure sublimed sulphur vine-growers are now 
paying 7s. per cwt. Marseilles imported during 
1910, 592 tons of wools in bulk, and in skins 
from the United Kingdom, 265 tons less than 
in 1909 ; 7,789 tons from Australia and New 
iSealand (an increase of 682 tons); 221 tons from 
India (a decrease of 210 tons). The statistics show 
that the general importation of wools during 1910 
was 22,000 bales less than that of the preceding 
year, of which 4,000 bales wore for spot sale and 18,000 
bales in transit. This falling off is not so serious as 
it looks, as the imports of 1910 are well above the 
average of the importations of the last ten years. 
The average prices wore slightly higher than those 
of 1909, and there were only small fluctuations. 
This firmness of rates and the prompt realisation 
of the wool has been very favourable to importers, 
and the year 1910 must be considered as having 
been satisfactory to all in the wobl business. It 
has been able to show the vitality of the Marseilles 
market and the importance, often misunderstood, 
of the local wool-washing industry* Although the 
financial crisis in America may have prevented 
orders from that country, and although the Mar¬ 
seilles stock has rarely given to users the opportunity 
of getting their full supply, Marseilles washers alone 
have been able to absorb, at prices surpassing those 
of their opponents, the greater part of the wools 
imported to this market. An interesting develop¬ 
ment has within ten years taken place in southern 
French shipbuilding. The shipbuilding yards of 
the Ohantiers de Provence, at Port-de-Bouc, at the 
mouth of the Etaug de Berre, where at first only 
dredgers, lighters, and small steamers were turned 
out, now employ 1,100 men, and have launched 
vessels of nearly 12,000 tons displacement. Of the 
total imports, which reach 5,096,628 tons, the 
British flag comes in , for 1,270,767 tons and the 


French for 1,786,063 tons. The export movement 
has been less remarkable; the increase only reaches 
61,488 tons, an increase of 84,207 tons under foreign 
flags and a decrease of 22,769 tons under the French 
flag. The exports under the German flag have 
increased by 25,645 tons, and the British decreased 
by 14,099 tons. On the other hand, as to passengers, 
1,504 more than in 1909 have been carried under 
the British flag, and 104 less under the German. 
The tables indicate a falling-off of 382 ships, but 
an increase of 632,892 registered tonnage, showing 
the tendency to increased tonnage of ships. On 
this quantity the French flag shows an increase 
of 52,727 tons, and the foreign of 376,916 tons. 
Shipping under the French flag absorbs 25*33 per 
cent.; other shipping, 74*67 per cent, of the total 
tonnage of the port of Marseilles. In spite of 
competition the port of Marseilles holds its own. 


HOME INDUSTRIES. 

The Shijppmg Industry .—Notwithstanding the 
lock-out of shipyard workers and the closing down 
of all the federated shipyards at the close of last 
year, and the series of strikes of seamen and dock 
and harbour labourers still unsettled, the outlook 
for British shipping from an economic point of view 
is more favourable than it has been for many years. 
The world’s trade offers at the moment active and 
profitable employment to merchant shipping. This 
trade has been growing, and is still growing, in spito 
of many restraining influences, and if the world’s 
harvests this year realise present estimates and 
expectations there will bo a still larger movement 
of international commerce, and consequently a still 
larger demand for sea-carriers. The cessation of 
the shipping boom of 1907 has permitted shipping 
to come more into relation with commercial 
requirements. During the last three or four years 
shipbuilding has been so reduced that commerce 
has had time to grow up to it. There is still an 
over-supply of certain kinds of ships in certain 
trades, but much of the surplus tonnage of four or 
five years ago has been utilised in various ways, 
and the supply of floating shipping has not been 
increased within the past twelve months in pro¬ 
portion to the increase of trade. This readjust¬ 
ment of proportions is partly the result of the 
slowing down of building during the duU years, and 
partly of delays in building caused by the shipyard 
lock-out last year, and the amount of traffic to be 
sea-borne has grown more rapidly than the avail¬ 
able tonnage, Further rise in the freight markets 
may bo looked for in the autumn, though that does 
not necessarily mean that all shipowners are 
making more money, for working costs have risen 
and are rising under the demands for increased 
wages, irrespective of freights. It may he hoped 
that the present brighter prospect for shipping wil^ 
not encourage a renewal of the building of steamers 
on long credit for impecunious owners, who get up 
small companies and run vessels on credit, regard¬ 
less of profit, for the sake of the commission they 
draw on gross earnings. , 
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The Telephone Induiitrij,-~-On luly 27tli the 
National Telephone Ooinpany hold its forty-eighth 
ordinary general meeting, which was its last. 
At the end of the year, as all know, the whole of 
the telephone system of this country will be 
operated by the Post Office as a Government 
institution. We are often taunted, as a country, 
with our backwardness in the use of the telephone, 
and there is some ground for the taunt; but, not¬ 
withstanding, the National Telephone Comi)any, 
which has had many difficulties to reckon with, is 
able to show a fine record of progress. Thus, for the 
six months to June 30th, 1894, its income was 
^327,000; for the six months to June 30th, 1911, 
it was d61,634,447. After deduction .of working 
expenses the balance in 1894 was ,^140,600 ; for the 
past six months it was Ii67G,278. The amount to 
be put aside for reserve for the six months ended 
June is about two-thirds of the total net income 
for the half year to June 30th, 1894. And notwith¬ 
standing the approaching transfer, the business 
continues to grow. During the past half-year 
15,675 stations were added to the system as 
compared with 16,286 stations in the corresponding 
period of 1910. The income secured in respect of 
the business of the half year shows an increase of 
£129,559, as compared with the corresponding half 
of 1910. The business has increased by practically 
five times in seventeen years, and the income 
accrued in respect of this business rose from 
£788,680 in 1894 to £3,422,423 in 1910. The 
net earnings for 1894 wore £279,170; for 1910, 
£1,106,672. In 1904 the Oompany oarriod to 
reserve £58,429; m 1910, £375,000. The rentals 
carried forward for unoxpirod terms were only 
£318,979 in 1894; in 1910 they were £1,418,376. 
At the meeting of July 27tli the Chairman* was 
able to say that, m his opinion, the reserve fund 
has now reached a sum which should be ample to 
protect the shareholders’ capital from any possible 
diminution in value. 

TJie Cotton Orojp.-^ThQ American cotton crop 
conditions appear favourable. Reporting upon the 
Troy district, Alabama, Messrs. Bashinsky <fe Co. 
write, under date July 16th:—“ Weather con¬ 
ditions over the greater portion of this section 
have been perfect during the first half of this 
month. Showers have been abundant, though not 
evenly distributed. In many places where rain is 
still needed, the plant shows some discoloration, 
but indications point to a continuation of showery 
weather, and the dry places will, in all likelihood, 
receive their share of moisture in due time. Fields 
present a tangle of spreading foliage, and on 
esamihation of the stalk a good Supply of bolls, 
ranging in size from half to full grown, is revealed. 

, The season thus far has been conspicuous by the 
,, ,,^^’enoe of rust or shedding, and if growth is not 
checked by, an early change to prolonged dry 
good results from the top crop may be 
But it must be borne in mind that 
“ifcere is but little ‘made’ cotton as yet. In the 
• present critical stage the plant cannot stand a 


protracted drought, and any damage from that . 
source would prove irrapa.ral)lo. The Government 
agent, after a recent inspoctxon of the five infootod 
counties of this State, reports the appearance of 
the boll weevil loss than expected, owing to tho 
pretty thorough destruction of tho cotton stalks 
and cleaning of the fields last fall. Ho does not 
think they will suffer more than 6 per cont. 
damage.” The reports from Egypt warrant the 
hope that the cotton crop in that country will not 
bo below a good average. 

Labour DlspukH Sefikmeiit, — Reforonco was 
made in those Notes rocoutly to Sir G, Maoara’s 
proposals for tho sottlemout of labour disputes. 
He explains that ho does not aiiggost interference 
with tho work of any conciliation body that has 
already been establishod, hut rather tho filling in 
of a gap that exists in the means of bringing 
together disputants ou oitlior side. Referring to 
Sir S. B. Boulton’s description of the origination 
and proceedings of tho London Labour Conciliation 
and Arbitration Board, and the Chamber of Com¬ 
merce, Sir G. Macara writes:—“ With the fullest 
acknowledgment of the splendid work undertaken 
by tho chambors of commerce throughout tho 
country, it is undeniable that tho great organisa¬ 
tions of employers and workmen would never agree 
to submit their cause, when deadlocks arise in our 
staple industries, to such a body as Sir S, B. 
Boulton suggests. The sohome I have proposed 
auggosts tho creation of a special department, with 
a chairman, deputy oliainnan, and staff, assisted 
by an advisory body oompoHod of men who have 
occupied loading positions, on the side of both 
capital and labour, in the groat staple industries 
upon which our national oxistoncjo dopetids, and 
this tribunal would bo reiiuisltioued only when 
deadlocks arise in tlio nf3gobiations betwoon dis¬ 
putants in these industries. The proposed now 
official staff would also deal with disputes in tho 
smaller industries, in places in which no such 
admirable organisation exists as that of which Sir 
S. B. Boulton has been so long the chairman, Tho 
capacity of the Board of Trade for dealing with tho 
calls upon it, at a time of groat industrial unrest 
such as that through whioh wo are now passing, 
must be strained to the utmost; and in my opinion 
an entirely now department is a necessity of tho 
times,” 

Liability Xnmrance.--1% has long 
been known that insurance companies doing this 
kind of insurance husiness are greatly dissatisfiod 
with the results, and some of them are considering 
whether it would not be possible to rate the risks 
on a more scientific system than that now in 
operation. In fire insurance, where tho tariffs apply 
to many manufacturing processes, account is taken 
of the hazardous features existing in premises 
where the work is carried on, and allowance made 
for appliances which minimise the risk. In, fact, 
the tariffs embody an attempt to assess each 
.individual risk on its merits. But in employers’ 
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liability insurance a cruder system prevails. The 
companies do not make a general practice of 
inspecting the premises where the work is carried 
on, and few or no questions are asked with regard 
to hazardous features or conditions in individual 
X^remises, or the precautions taken against acci¬ 
dents. It would not be possible to apply the practice 
of fire insurance companies in its entirety, but it 
is pretty safe to say that sooner or later the present 
methods of employers’ liability insurance will be 
modified. 

Sulphate of Ammonia and Nitrate of Soda .—The 
producers of sulphate of ammonia are periodically 
disturbed by the fear that the demand for nitrate 
of soda may seriously affect their business, but it 
would seem that there is plenty of demand for 
both commodities. The demand for nitrate con¬ 
tinues to increase, and during the past twelve 
months shipments have largely increased—during 
the last year they have amounted, roughly, to 
200,000 tons—but prices continue to tend upwards. 
Producers are now getting quite sixpence per 
quintal more than they were willing to accept only a 
few weeks ago, and at 7s. 6d. for refined nitrate the 
better situated producers can earn very substantial 
profits. The considerable advance in prices which 
has taken place is also calculated to stimulate the 
output, but will not, it is thought, more than meet 
the growing demand. Notwithstanding the steadily 
increasing shipments, the European stocks show a 
decline of nearly 60,000 tons as compared with the 
corresponding date of last year, and a further 
moderate rise in prices is not at all unlikely. 

Linoleum. —The conference at Berlin, held under 
the auspices of the German Linoleum Syndicate, 
has led to an agreement which has for its object 
the maintenance of prices on a stable basis. When 
the Syndicate was formed at the beginning of the 
present year, minimum prices were fixed in accord¬ 
ance with the increase of approximately 30 per 
cent, in the cost of manufacturing linoleum, 
mainly duo to the advance in the price of linseed 
oil. It is not now intended materially to alter 
these prices, but the German producers wish to 
make the agreement between the German and 
British producers for the delimitation of the 
territories of the respective groups more rigid. The 
British makers, however, are indisposed to changes 
which might, as they think, alarm customers. 


NOTES ON BOOKS- 


The Yehtilation op Electrical Machihery. 

By W. H. F. Murdoch, B.So.,M.I.E.E. ^London: 

Whittaker & Go. 3s. net. 

It appears that the amount of literature on the 
ventilation of machinery is quite out of proportion 
to the importance of the subject. To a certain 
extent the efdeienoy of machinery depends upon the 
j>ossibility of ventilating it, for one of the reasons 


for the present high cost of electric generators is 
the fact that only small rises of temperature ace 
permissible, and Mr. Murdoch thinks there is little 
reason to doubt that “with the advance of tech¬ 
nical applications and artificial local cooling the 
cost of large generators may be reduced to one-half 
or one-third of the present cost per kilowatt.” In 
this volume he discusses the effect of increasing 
the output above the normal on the efficiency of a 
generator; natural cooling; heating and cooling 
curves; the ventilating action of an armature and 
fans; the refrigerator as a cooling agent; practical 
methods of ventilating motors, etc., and he con¬ 
cludes with a section on data for thermal calcula¬ 
tions. The book is a useful contribution to a 
subject which has not yet received the attention 
it deserves. 

A History of Architecture in London. By 

Walter H. Godfrey. London : B. T. Batsford. 

7.*?. 6d. net. 

Everybody knows that London contains a very 
large number of beautiful and historical buildings, 
but it requires an unusually extensive and peculiar 
knowledge of London to say where most of them 
are, or to mention their principal characteristics, 
historical or architectural. The object of this 
book, as stated by Dr. Philip Norman in a brief 
introduction, is “ to provide the means for the easy 
discovery of these buildings, and at the same time 
to give their historical interpretation.** 

Of course, no attempt has hero been made to 
write a complete history of the architecture of 
London—that would be out of the question within 
the limits of such a volunae—but a considerable 
number of buildings havo been selected, and in 
such a manner as to give the various periods their 
proper relative treatment. Naturally enough, the 
majority of the buildings described are well known, 
but to most readers of the book there will be a few 
pleasant surprises. A useful feature of the volume 
is a series of maps showing the sites of many of the 
most interesting buildings, and a list of the buildings 
contains a few essential particulars as to their chief 
characteristics and how and when they may be 
seen. The illustrations, of which there are 250, 
deserve careful study; among them it is pleasant 
to recognise several of Crosby Hall, now satisfac¬ 
torily settled in its new home at Chelsea. 


GENERAL NOTES. 


The Institute of Metals. —The annual autumn 
meeting of the Institute of Metals will be held at 
Newoastle-on-Tyne on September 20th, 21st, and 
22nd. The Hon. Sir Charles A, Parsons, 

F.B.S., LL.B., is acting as chairman of the local 
committee, and Dr. J.T. Dunn, F.I.O., as honorary 
secretary. The meeting will open at, 10 a.m. on 
Wednesday, September 20th, when the members 
will be welcomed at Armstrong College by the 
Right Hon. the Lord Mayor of the city, Sir 
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W. H. Stephenson, D.ti., D.C.L., and the local 
committee, after which a series of papers will ho 
read and discussed, Sir Gerard A. Mimtia, Bart., 
President, being in the chair. In the afternoon 
members will have the opportunity of visiting 
shipbuilding, engineering, metallurgical, and elec¬ 
trical works in the neighbourhood. On Thursday, 
September 21st, papers will be road and discussed 
at a morning session of the Institute, and in the 
afternoon there will be further visits to works. 
Por September 22nd the Tyne Improvement Com¬ 
missioners have placed a steamer at the disposal 
of the local committee for a voyage to the mouth 
of the river and back. 

The Biuth-bate in Prance, — The Journal 
Offidel states that the number of births in Prance 
in 1910 was 774,358, as compared with 7G0,969 in 
1909, showing an increase of 4,389 in favour of the 
former year. The deaths, however, wero fewer 
last year than those of the previous one; being 
703,777 in 1910 as compared with 750,545 in 

1909. In 1910 the number of births exceeded 
those of deaths by 70,580, as compared with 
13,424 of the previous year. This great disparity 
is due to the fewer number of deaths last year as 
compared with that of the previous one. 

Tji]3 Oil Wells oh Burma. — The most pro¬ 
ductive oil-fields in Burma are on the eastern side 
of Arakan Yoma, in the Irawadi Valley, in which 
is the well-known Ifenangyaung field, with an 
average daily output estimated at 56,000 gallons. 
Oil is known to exist further south and north, hut 
those areas have not been thoroughly prospected. 
Nine companies, with a nominal capital of' about 
£12,000,000, are actively engaged either in the 
extraction of petroleum or in the allied industries 
—such as refining, etc. — and, according to the 
American Consul at Calcutta, over £4,000,000 have 
already been invested in the enterprise. This is 
apart from the number of small native concerns 
engaged in working petroleum in their hereditary 
oil reserves. Burma exported 784,852 gallons of 
kerosene oil during the year ended March 31st, 

1910, and 3,862,160 gallons of fuel oil, while her 
coastwise exports to India proper amounted to 
84,280,000 gallons. 

The Netherlands Margarine Industby.— 
The Netherlands is among the leading European 
countries producing dairy articles, on account of 
its excellent natural butter; but its margarine, or 
artificial butter, is also one of the principal in¬ 
dustries of Europe, and was of importance before 
Rny other country had begun to manufacture it. 
£n 1871, two years after M5ge-Mouries had made 
his discovery, a Butch firm bought his secret and 
' established at Oss, in Brabant, the firs,t manu¬ 
factory of artificial butter in the world. When 
the secret shortly after became known to the 
public, a large number of margarine manufactories 
came^ into existence all over the Netherlands, 
principally in places where many cattle were 


found, so that a large ({iiautity of milk (jould easily 
bo bought. There are in the NotherlandK a S(X)ro 
of margarine manufactories, employing aliout 
1,900 workpeople. Of those, five are in Rotterdam, 
employing 900 men. Butch onterpriso also controls 
largo margarine nianiifactorios in foreign ooiintrios, 
among other places at Antwerp, Brussels, Ham¬ 
burg, and Clevos. The Dutch law prevents as 
much as possible margariuo being sold under the 
name of natural butter. Ifiio development of the 
Butch margarine industry has created an important 
trade, not only in tho product itself, but in all tlio 
materials nooossary for its production. Tho trade, 
in raw margarine and neutral lard is concentrated 
at Rotterdam, as tho majority of the margarine 
manufactories arc situated in tho southern part of 
tho country. 

The TiTEKrsir Wooj- Tndusthv.. The provincosj 

of Adana and Angora, in Asiatic Turkey, are 
known for their iino brood of sheep, which 
annually yield large quantities of oxcollont wool 
suitable for tho manufacture of earpots. The. 
Adana wool is coarser than that of Angora, which 
is very fine. The former is preferred in the 
American market, bocauso it is much longer. 
Thus, of tho 250 tons of wool produced in the 
Province of Adana in 1910, about 160 tons wore 
exported to the Uuitod States, 40 tons to France,, 
and tho balance for use in Turkey, Tho entiroi 
yield of wool of tho provitioo of Angora is over 
1,000 tons per annum, most of which goes over 
tho Anatoliati ami Bagdad Railway to Gonstanti- 
noplo, and is tlujncis exported* About 150 tons, 
however, aro brought by c-amol to M’orsina and 
shipped to (lormany, h’ranco, and Austria. With 
tho oomplotum of the now sections of the Bagdad 
Railway, now under construction, a much larger 
part will come to Morsina, which will then booomo 
an important wool market. 

OULTXYATICm OP FlOW.KRH ON FhENCH RxVIERA. 

—The exports of fiowers from the Freuesh Riviera 
has of late ycara assumed proportions not con¬ 
templated oven ton years ago, Tho value of tho 
out flowers sent away ammally from tho Goto 
d’Azur” may bo roughly ostimatod at fifty millions 
of francs (two millions sterling). Amongst tho 
principal flowers grown for export in this region^ 
which comprises Grasso, Nice, and OannoB, tho 
carnation takes a prominent place. Of late years 
a demand has arisen for a strong, rigid, stalked 
variety, tl tign do in place of the old-fashionod 
kinds with more pliant stems formerly grown. 
This condition has boon mot by the introduction 
of American varieties of the plant. It has boon 
found by^ careful analysis that tho flower stoms of 
these new varieties contain not only a larger 
percentage of dry substances—nitrogen, phosphoric 
acid, and potash—than those with loss rigid stems,, 
but that they absorb a greater amount of nourish¬ 
ment from the soil. These facts should not bo 
lost sight of in the cultivation of tho flower, and in 
tho use of suitable manures. 
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INDIAN SUPERSTITIONS. 

By M. N. Kurup. 

[Sir George Birdwood, by whom the follow¬ 
ing article was seen through the press, writes 
on it:— 

“ Mr. Kurup’s paper is well worthy of a place 
in the Journal, and is most valuable as an 
appendix to the excellent paper on the same 
subject recently read before the Society* by 
Mr. R. A. Leslie Moore. The lizard referred to 
is the onniipresent ‘ house lizard,’ or ‘ wall 
lizard,’ of the East Indies, as distinguished 
from the ‘ garden lizard ’ of Anglo-Indians; its 
widest spread native Indian name, in nearly all 
Indian languages, being cMjyhl, with its variants 
chipka and chipkali; obviously an imitation 
of the sudden, sharp, and [seeming] significant 
cry of this wee saurian; because of which, and its 
supernatural voracity [for if in appetite it will 
incontinently turn and devour its own flesh I], 
and its unavoidable ubiq^uity, it has been im- 
memorially accepted throughout India, and 
Farther India, and the Indian Archipelago, as 
the universal village oracle, and most powerful 
ally of the jotishi, or village astrologer; 
a special Shastra, or Sacred ‘ Book of 
Instruction,’ the Qauli Shastra, quoted by 
Mr. Kurup, being devoted to the interpretation 
of its cries, and the actions, accidents, and other 
incident of its intrusive and impertinent co- 
doinesticated life, with the simple-minded and 
kindly-hearted, and devout people of India— 
India of the Hindus. There, is a belief in 
India, and ‘ the East Indies ’ generally, that' 
this^izard causes morphew, a leprous eruption 
of the skin, and again that an electuary of it is. 
a cure for morphew; and its Arabic name 
samihras [samm ‘poison,’ .ahras (against) 

‘ leprosy ’] is , founded on this belief. The 
Greeks and Romans held a similar belief, 
derived aboriginally no doubt from the East, 

* See Journal, February 24th, lOU. 


and then taken back to the East through *the 
Arabian writers on medicine, at second hand 
from the Greek and Latin writings on plants, 
“ Materia Medica,” and natural history. Com¬ 
pare Pliny N.H, viii.-49 (32), xxix.-23 (4), and 
xxix.-38 and 39 (6). In viu.~68 (39) he describes 
an Indian lizard of the Himalaya [Mount Nysa] 
twenty-four feet long, and coloured in purple, 
and yellow, and azure. Mr. Kurup’s paper, 
indeed, presents us, virtually, with the, whole 
contents of ‘ the Lizard (GauU) Shastra,’ and 
that, ‘ nota scienter,’ is the value, and enduring 
value of it. x'Vlso note well throughout it, the 
popular Indian dread of ‘ the police.’ His one 
omission, quite venial, is that he has not 
suiiioiently enforced the fact that the inter¬ 
pretations of the vagaries of the chipkVs 
daily life in a blameless Hindu’s house, have 
to be modified by the observer’s position in 
* the points of the compass,’ in relation to the 
ominous lizard ; and by the’ time of day [‘ light ’ 
or ‘ dark ’], the half of the month [‘ light ’ 
(waxing moon) or ‘ dark ’ (waning moon)]; 
and the period of the year [‘ light ’ (spring and 
summer), or ‘ dark ’ (autumn and winter) ] ; 
complications that serve the purpose of always 
justifying the lizard and the astrologer—what¬ 
soever the event. Mr. Kurup’s sin of com¬ 
mission is his superior way of sneering [into 
which he has been betrayed by his English edu¬ 
cation] at the ignorance of his fellow-country¬ 
men, who still live joyfully with their gods, and 
in the beliefs of their wise, and wary, and right 
woi’shipful forefathers. But I do not press 
that point: only asking such writers to 
remember:— 

Your laughter has killed more hearts than ever 
were pierced with swords. 

Ever you daub new mirrors and turn the old to 
the wall ; 

And more than blood is lost in the weary battle 
of words; 

For creeds are many; but Truth is ‘One, and 
contains them all.’ ”] 
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It is known to the wide world that there 
existed in India, in past times, all sorts of 
so-called superstitions. But it may not be so 
well known that they continue to flourish 
not less in number to the present day. But 
it is some consolation to know that all the 
educated classes of India are having their 
eyes opened to the error of these foolish 
beliefs. 

My present object is to bring before readers of 
the Journal a of the GmiU which 

deals with predictions from the falling of li 2 ards 
and'the chameleon. The belief in these predic¬ 
tions is general throughout India, but prevails 
particularly in Southern India, where the Dravi- 
dian Hindus are supreme. The following is an 
abstract of these predictions as given in the 
GaidiShaMra, 1 myself have little faith in them; 
and I send you the whole of them because a 
good gentleman, who is regarded as a great 
authority on the subject, professes to have had 
the truth of some of them demonstrated to his 
satisfaction. I give the abstract in a tabular 
form. 


If a lizard 

on 

or a 

chameleon falls 
the result is ;— 

Hair . . . 


Comfort. 

Right (dieck . 


Meeting a friend. ' 

Lock of hair . 


Illness. 

Tip of hair 


IjOSS. 

Crown of head 


Death. 

Forehead . 


Wealth. 

Middle of eyebrow , 

Loss of wealth. 

Right eye . . 


Good to family. 

Left eye . 


Arrest by police. 

Mouth . . . 


Hearty meals. 

Nose . . 


Anxiety. 

Right ear . 


Wealth. 

Left ear 


Sorrow. 

Lower lip . . 


Gain. 

Upper lip . . 


A row, or a light. 

Between lip and chin 

Death. 

Neck . 


Arrival of a relation. 

Bight shoulder 


Success. 

Left shoulder . 


Defeat. 

Hand . . . 

Between wrist 

and 

Loss of wealth. 

elbow . , 


Gain of jewelry. 

Back of hand . 


Loss of wealth. 

Finger . . . 


Arrival of a friend. 

Nail . , . 


Loss of wealth. 

Balm of hand . 


Discomfort in family. 

Back , . . 

i * 

Secret information. 


. 

Meeting of a relation. 

"femaiSsh 

, 

Wealth, 



Comfort* 


J^xps ..... 

Good luck. 

Nipple. 

Hearty nuMvIs. 

Armpit .... 

Connubial bliss. 

Riglit hand 

Fame. 

Left hand .... 

Disgrace, sorrow. 

Wrists. 

Loss of wealth. 

Waist. 

Gnbx of dress and 

xVbdomeii .... 

jewelry. 

Illness. 

Below abdomen . 

Fame. 

Below that 

Death. 

Rectum .... 

Illness, 

Thigh. 

Loss of dress. 

Knee. 

Arrest by pcdice. 

Below kuec . 

Ijoss of wife or husband. 

Foot. 

Arrest by police. 

Heel ..... 

Death. 

Big toe .... 

Comfort. 

Toes, or toe . 

Loss of a bow. 

Nail of toe 

Loss of cattle. 

Sole of foot 

Ruin. 

Bed. 

Bad luck. 

Chair, or chairs , 

Good luck. 

Empty plate . . 

TjOVO, 

Cookhig pie . 

Loss of wife or husbancl. 

Temple (or (shuivli), 
while at worship . 

'Deatit of ruler. 

Public, meeting . 

Death of chairman. 

Two friends talking . 

Ba.d lu(d< for better man 

Two persons lighting 

of tlKvm. 

Vhdiory for W('.a,k(‘r. 

Light, ex'ti uguishing it 

< Iverwbelming misfor- 

Carriage . , . , 

t/utun 

Journey delayed. 


A lizard falling on the Ktomaeii of n wife 
IndicatcH an addition to the Family. 

Also, if a li/.ard falls on any of the l^unily 
five days bcforci l^hill Moon, it means an addi¬ 
tion to the Family; if four days before that, 
added wealth, as well as an addition to the 
Family. 

If a lizard fall on the Monday, Wednesday, 
Thttrsday, and Friday of a week, there will bo 
money in it; if oti th(\ Sunday, Tuesday, and 
Saturday of a week, loss of money. 

Lastly, if the cry of a lizard or ehamolcon is 
hoard from the Zenith, or from due Fast, Wtist, 
or North, wo shall be successful in what¬ 
soever we may be thinking of, or doing, or 
whithersoever wo may be going; if from the 
South—the Kingdom of Yama,—Death. The 
cry heard from South - East means wealth; 
from Bouth-West, sorrow; from North-East, 
difftoulty ; and from North-West, travel in 
distant oounkieB, 
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THE LONDON MEETING OF THE 

INTERNATIONAL SOCIETY FOR 

THE PROMOTION OF COMMER¬ 
CIAL EDUCATION. 

From July 24th to August 12th some two 
hundred students took part in this meeting, 
zealously attending three lectures each morning, 
and paying visits in the afternoons to factories 
and commercial undertakings. 

The International Society organising the 
meeting has been mentioned in previous 
numbers of the Journal. Its headquarters are 
at Berne, in Switzerland; its President, 
Monsieur A. Junod, is the Federal Inspector 
of Swiss Commercial Education. The Society 
is very active in collecting and circulating in 
its Bevieiv much valuable information respect¬ 
ing commercial teaching and the progress of 
commercial education throughout Europe, but 
it is best known, probably, by reason of the 
yearly courses of lectures on commerce which 
it arranges. The London meeting is the fifth 
of these, the successor of meetings at •Lausanne, 
Mannheim, Le Ha\Te and Vienna. The aim 
of the meetings is to give a practical course of 
lectures on the commerce and industry of the 
country in which the students are assembled; 
theories and history are excluded, and attention 
confined, as far as possible, to the existing 
conditions of trade, to the prevailing methods 
of business, the commercial prospects, and the 
industrial developments within a particular 
sphere—last year within Austria, this year 
within Great Britain. Next year the meeting 
will be at Antwerp, and Belgian commerce will 
be treated from this same practical stand¬ 
point. 

The London meeting, which closed on the 12th 
inst., has been in many ways an epoch-makmg 
one for the Society. In the first place, it was 
attended by over two hundred students; one 
hundred was the largest number at any previous 
meeting. Secondly, there were representatives 
in London from countries never before repre¬ 
sented. China sent four students; four came 
from Greece; a Chilian professor was specially 
sent by his Government; Englishmen were 
present for the first time, while a New Zealander 
and a Canadian were also the first to come from 
their respective countries to the International 
Society’s meeting. 

As to the rest of the audience, Germany, 
Switzerland, and Belgium sent the largest 
number of students, while Sweden, Norway, 
Holland, Russia, France, Austria, Hungary, 
Italy, Finland, and the United States conr 


tributed a proportion of the students. About a 
dozen ladies were present. 

In the third place, the London meeting was 
a new departure in respect to the afternoon 
visits. These are an important part of the 
course, illustrating the matters treated in the 
morning lectures. Never before had it been 
necessary to break the students up into small 
parties for the visits. At previous meetings the 
whole body of students were able to go together 
to visit commercial undertakings, and some 
disappointment was at first expressed when the 
two hundred members of the London meeting 
leax-nt that they could not go in a body to 
the Bank of England, or the Mint, or to the 
warehouses and factories which *were visited. 
However, the organisers of the course were able 
to arrange a number of excursions for each 
afternoon, and generally satisfied the students, 
though the latter were sometimes in doubt 
as to their choice of entertainment. On one 
afternoon, for instance, there were six different 
parties, and a student had. to decide whether 
he would go to the bindeiy of the Oxford 
University Press, or to Messrs. W. & A. Gilbey’s 
wine cellars, or to Pitman’s Metropolitan 
School, or Messrs. Henry Tate & Sons’ sugar 
refinery, or would see the Daily Mail printed 
at Carmelite House, or jam made at Messrs. 
E. & T. Pink’s factory. 

Besides tlie afternoon visits in and around 
London, excursions were made to Northampton 
and to Birmingham, where typical factories 
were visited, and a third day was given up to a 
river trijx from the London Docks to the mouth 
of the river, and back to Blackwall, visiting the 
Albert Docks on the way. 

This trip was arranged by the Port of London 
Authority, who lent the “ Conservator ” for the 
occasion. The Authority were very good friends 
to the students throughout, allowing no less 
than six different parties to visit the warehouses 
of the London Docks. The organisers of the 
course were particularly grateful for this, for 
every student was eager to visit the warehouses, 
and in the end almost all were accommodated. 

Another good friend was the General Post 
Office. The Postmaster-General was one of the 
first members of the London committee of the 
International Society; Mr. Robert Bruce, Con¬ 
troller of the London Postal Service, gave an 
excellent lecture on the work of the Post Office, 
and after the lecture six parties of students, 
about one hundred and eighty in all, visited th^ 
General Post Office and the sorting ofi&oe at 
Mount Pleasant, The Education Office of the 
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London County Council also showed a most 
gratifying interest in the society’s meeting ; on 
the first afternoon of the course the students 
were divided—with no little labour for the 
organisers—into twelve parties, which paid 
visits to typical Council schools in Hampstead, 
in Central London, in the Borough, and even in 
Forest Hill, 

I have mentioned some of the factories which 
were visited. IMessrs. Peek, Frean & Co.; Mesai’s. 
Boulton & Go.; and Messrs. Watney, Combe, 
Keid & Co., also I'eceived the students in a 
most generous manner. The G-reat Eastern 
Baiiway at Stratford, and IMessrs. James 
Carter & Go. at Baynes Park, were also par- 
ticularly kind, but to the great disappointment 
of the organisers many of the students missed 
their train for this last visit, and did not avail 
themselves of the interesting and hospitable 
preparations made for them. 

Such mishaps were only to be expected ; the 
students gallantly sat through their three 
lectures each morning in spite of the intense 
heat; they were generally ready to miss their 
lunch and rush off to their afternoon’s destina¬ 
tion, but towards the end of the three weeks’ 
course, some slackening in their zeal was but 
natural. 

However, they all had their share of com- 
mereial and iiidvmtrial sight-seeing, and all 
expressed their gratitude for the reception they 
were given on each occasion. What they saw 
was of the best. The organisers discovered 
early in their work that only the best factorios 
were ready to admit foreigners without fear or 
suspicion ; they came to know that a refusal 
was certain from a firm not in the first rank. 

No mention has been made of the lectures, as 
many have appeared in the daily press,* and the 
Society hopes to publish a collection which will 
comprise almost all the forty-five that were 
delivered. The lecturers were foremost men in 
their particular lines, combining an excellent 
delivery with first-hand practical knowledge of 
commerce and industry. 

A word may, however, be said as to the 
lessons of this meeting, Plere were two hundred 
for^gn students—^there were but half a dozen 
Englishmen among them—mostly teachers or 
at the Continental commercial academies, 
inTOtees, etc., who willingly sacrificed their 
short '^^cation to go through this exceptionally 
'Strenuous^ course. Moreover, many of them do 
it year afte^ year; those who have been to one 

Frederick Huth .Tackson’s lecture, on 

ine Bank of appeaw in the next column. 


of thcHo nnjciings scdtluin full to eom<* regularly 
ill .siibstMjUf'lit years to tlu* succtH^ding meetings. 
Without tniirriug into any discussion upon 
systems of commercial educjttion, one maty ask 
whether such a movement a,s this should not 
commend itself to all students of business {uul 
industry. Can we not fiiul young men in this 
country whom we may profitably send to the 
meeting and lectures at Antwerp next year*? 
The International Society was hardly known 
when it began to organise this Ijoiulon meeting 
some seven months back. Had it not been for 
the invaluable start given to it by Sir Henry 
Wood (of the. lioyal Society of Artsj it is diffi¬ 
cult to see how the meeting could ever have 
been arranged. Thanks to him, and to a few 
friends who from the first appreciated the work 
of the Society, the London meeting was 
arranged and went off most successfully. But 
it would be false to protend that the Society 
had been well rcccivo<l by commercial societies 
generally in England. One hopes it is merely 
that they are conservative, and may still take 
an active part in the work of the International 
Society. At the close of the meeting, the 
delegates of the Society wtiro entertained at 
lunch by the Goviummcjut, an entertainment 
which to some extent brings the British Govern¬ 
ment into line with the twelve leading Govern- 
ments of the Ooniimnit, which, however, not only 
patronise imt also Hul)Hi(Us<,5 the Socie.ty, M.i\ 
Tennant and Lord BrH,HS(\y both spoke favourably 
of the work of the Sooioty, wliiUi regretting the 
small share which England had hitherto taken 
in its afiVurB. I’he President of the Society, in 
replying, expressed hia earnest hope tliat at 
future meetings the young English students 
would be as numorouB as those from Germany 
and Switzerland, His wish must be echoed by 
all who are interested in commercial education^ 
whatever their particular theories on that thorny 
question. Olkvia land-Btkvkks, 

Stionttary of tljo Limdou M«eth»K <>f tlio 
lutornational Hocioty for tUo l^roniotlon 
of Oonimerclal ISdiwtatlon. 

THE BANK OF ENGLAND.* 

By the Bight Hon, EaFDBBtaic Huth Jackson, 
FreslUent of tho Baukors’ Ia»tltut«. 

The original charter of incorporation of the 
Bank was granted as far hack as 1694, but the real 

* This report of a lecture dclivcrcct, in the House of the 
B<>yal Society of Arts to the memhors of tlie lutenaational 
Society for the l^omotlon of Couimercial Education Is 
reprinted, with the Editor's permission, from the Fincimlal 
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history of the institution as it is to-day dates from 
the Bank Charter Act of 1844, carried at the instance 
of Sir Robert Peel. The years immediately before 
1844 were years of trouble, and of recurring financial 
crises; and it is generally admitted that it was partly 
owing to the failure of the Bank of England 
Directors to observe a due proportion between their 
issues and the bullion in their vaults that these 
crises had been so severe and disastrous. The 
main principle of the Act of 1844 was the complete 
separation of the business of issue from the business 
of banking. The form in which the Bank’s 
accounts, both of banking and of issue, were to be 
published, was laid down; but while in the business 
of banking the directors were left complete dis¬ 
cretion, the business of issue was strictly regulated, 
and no discretion was given to the directors at all. 
As far as they were concerned, the business of issue 
might have been under the control of the National 
Debt Commission or any other body of ofhcials 
worthy of trust. Up to an amount of ,£14,000,000 
notes could be issued by the Issue Department 
against securities; beyond that amount no notes 
could be issued except against coin and bullion, 
of which one-fourth might be silver. I have often 
heard it said that the limit of £14,000,000 for the 
fiduciary issue was fixed because it was found 
that in the year previous to 1844 the amount of 
notes in oirculafon had never been less than 
£16,000,000, and it was therefore assumed that the 
limit of £14,000,000 was a safe one. It has certainly 
proved so. If any of the country issues should 
lapse, it was provided that the Bank of England 
could increase its fiduciary issue by two-thirds of 
such lapsed issues. Under this provision of the 
Act of 1844 the fiduciary issue of the Bank has 
been gradually increased to its present limit of 
.£18,460,000. 

This Act was a triumph for the advocates of the 
currency theory over the advocates of the banking 
principle. At that time, and for many subsequent 
years, the fight between these two parties continued 
unabated. The financial crises of 1847 and 1857, 
following so soon after the Act of 1844, kept this 
dispute alive; but one does not hear of it any 
longer, and one is glad to think that, whatever 
criticisms may nowadays be levelled against this 
Act, they are no longer questions of princiifie or 
theory, but of practice. The Act was to continue 
in force for a period of ten years, and was then to 
be subject to twelve months’ notice on the part of 
the Government, and to the repayment of the 
Government debt of £11,015,100. Acts have since 
been passed amending the Act of .1844 in certain 
details, but the main principles of that Act as 
outlined above have not been disturbed. By 
this same Act no other bank could issue notes 
within a radius of sixty-five miles of London, 
and Bank of England notes were made legal 
tender in England and Wales. The main 
criticisms made nowadays against the Bank Act 
are two. It is first of all maintained that the 
gold reserve of the Bank is tod small, considering 
the enormous amount of banking, deposits of the 


country. It is suggested, therefore, that the 
fiduciary issue should be gradually reduced and 
replaced by goli. It would undoubtedly be a more 
satisfactory state of affairs if the whole of our note 
issue were based on gold. But who is to pay for 
. this ? It would cost at least 3 per cent, per annum 
on the amount involved—or £555,000 a year. 
Among the chief advocates of this idea are some 
of the joint-stock banks; but I cannot learn 
that they are willing to bear the cost of it. The 
Bank already keeps an average reserve in cash 
against all its liabilities of 40 to 50 per cent.—or 
about three times more than the joint-stock banks 
do. As the Bank of England has its own share¬ 
holders to consider, it would not be fair that they 
should be mulcted in this extra expenditure. There 
only remains the Government. By the Act of 
1844 the whole of the profits of the Issue Depart¬ 
ment of the Bank of England, after making a 
reasonable allowance for the Bank’s remuneration, 
go to the Government, and from this source y it 
receives an annual income of over £180,000 a year. 
It would not only have to sacrifice this and incur 
the above-mentioned additional charge of £555,000 
a year, but would also still have to pay the Bank 
of England the cost of manufacturing and issuing 
the notes. Would it be unreasonable to estimate 
the loss to the Government at a million a year ? 
I think not; and I doubt if any Chancellor 
of the Exchequer would be prepared to face this 
proposition. 

Thk Use of Cheques. 

The fact is that nowadays the circulating 
medium in this country is not bank-notes but 
cheques. The best illustration of this is the 
Bankers’ Clearing House returns. The average 
daily clearings have risen from £11,000,000 in 1868 
to .^8,000,000 in 1910. What have been the figures 
of the bank-notes in the hands of the public during 
tho same years ? In 1868 the average note circu¬ 
lation was £24,000,000, in 1910 it was £29,000,000, 
and this in spite of the enormous increase in the 
wealth and business transactions of the country 
in the interval. I think the conclusion is obvious: 
that those who provide the circulating medium 
should provide its protection. 

The second criticism of the Bank Act is that 
we should adopt some such provision as tho 
Germans have—that the fiduciary issue could be 
increased, on payment of a certain fine to the 
Government. I admit that the. present position is 
illogical. It is not, I suppose, disputed that, if a 
severe financial crisis were again to occur tho 
Ohanoellor of the Exchequer would indemnify tho 
Bank for exceeding the legal limits of its fiduciary 
issues. Why, then, not' provide some legal 
machinery for such an eventuality? The only 
answer is that I do not think that, in. practice, it 
has worked well in Germany. It has resulted in 
an habitual exercise of this excess power, without 
any particular regard to the acuteness of the situa¬ 
tion. I prefer our own method, however illogical 
it may be. We have not required to appeal to the 
Chancellor of the Exchequer for forty-five years; 
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and I have ovory hope that wc may be able to 
avoid approaching him for another forty-five years. 

X now come to what is, nowadays, the moat 
important function of the Bank of England—its 
position as provider of the emergency currency of 
the country. The currency of this country is no 
longer bank-notes or even gold, but cheques. 
Those cheques are issued against credit balances 
with the various banks, on which the cheques are 
drawn, and at times the lianks find that the 
amount of the cheques drawn—especially when 
dividends are being paid — brings the amount of 
their item of “ cash in hand and at the Bank o^ 
England ” dangerously low. It is not a question 
of actual cash, as most of these cheques and 
dividend warrants are paid through the clearing. 
The object of the banks, therefore, is not to re¬ 
plenish their tills, but to roplonish their halaucos 
with the Bank of England, They all of them have 
large amounts of money lent out on the money 
market at call. These they proceed, simul¬ 
taneously, to call in. The borrowers find that the 
money that one bank calls cannot be obtained from 
any other bank, and they are, therefore, oomi>elled 
to go to the one remaining source of supply, the 
Bank of England. They borrow there practically 
the same amount that the bankers have called 
from them. No actual money passes ; the whole 
thing is done by transfer at the Bank of England. 
Now, that happens every quarter. It occasions 
no disturbanoG—except to the money-brokers—and 
is habitually carried through without tlie slightest 
hitch. Subject to certain reservations, the market 
knows that nowadays It can always got at any 
time the accommodation it requires from the 
Bank of .England. The rate for advances i« now 
I per cent, over Bank rate, whilo the rate for 
discount is Bank rate. One can truly say that 
everybody in the money market can nowadays, 
directly or indirectly, obtain advances from the 
Bank of England, provided he can tender the 
class of security which the Bank requires. It is 
still thought by many people that the Bank of 
England fixes the rate of discount. This is 
entirely erroneous —the Bank rate attempts to 
conform to what is the actual value of money In 
this country. The only efioctive means wo have 
of attracting gold from abroad is by raising the 
rate of discount. 


PROGRESS IN EGYPT. 

Each succeeding annual report on the adminis¬ 
tration of Egypt and the Soudan attracts increasing 
attention, and this is mainly attributable to the 
fact that it bears so unmistakably the personal 
stamp and touch of the Administrator. It is a plain 
tale of aims and achievements in every depart¬ 
ment of government, but the detailed records are 
obviously prepared for submission to the central 
oontrolling aiuthority, and the hand of the chief is 
perceptible throughout; hence the whole story is 
characterised by a due restraint and sense of x)ro- 


portion, whirb coinbino to pnwont a tboroughly 
harmonious pictnns on tixo whole. The offoefc is 
far more pleasing aibl u.onviivovng than, for iusUnce, 
in tlio case of the Indian Administiratiiou reports, 
wlioro the impression produced is more or leas that 
of a vast aggrcgiitc of patidiwork, and whore any 
comments or rolleetious on la haute. palUuiiu^ or 
on some of the chitd’ soidal, military, or other vexed 
problems of thi< day would bii rigidly barred. Wo 
do not know wlud-bm: it may not bo possible in the 
future to incluee tiie Indian Viceroy of tlie day to 
write an account of iiis stewardship on every lUst 
of December, for Hulunission to the British people, 
but there can bo no doubt such a paper would 
engage public attention and idvid people’s thoughts 
far more elTectually tihan any of tln^ colourless and 
belated Indian Blue Books at present produced, 
with so inucdi lingering and travail, wbothor at 
Calcutta or Westj^iinster. 

In his last report, the lalio Sir Eldon Gorst plunged, 
at the very outset, into a highly controversial topic 
—the foolish and violent manifestations of Anglo¬ 
phobia, which culminated in the rejection of the 
Suez Canal scheme by the General Assembly, and 
the outburst in a setdion of the English press, which 
professed to see an impainnontof Bidtish authority 
and demanded more or loss violent measures in 
oonsequouce. Sir Eldon made a fairly good 
defence, reminding Iub readers that it had been 
proclaimed over and over again, almost ad nauseamt 
that British policy in lilgypt is not merely to give 
Egypt the blesHiiigs of good administration, but to 
train the Egyptians to take a gradually-increasing 
share in their own goverumout. 

From the tinio of his apiwintmimt, Sir Eldon 
Gorst Qiuhmveuuul (1) to encourage th<i Egyptian 
ministers and oilieials to take more responsibility 
and initiative in the alTairs of the country; (ii) to 
give the Legislative Gmnu'.il atid the General 
Assembly, althougli thtjy are not really repriisenta- 
tive of the oounfcry, an opportunity of making a 
non-oMoial voiec heard in matter.'i of importance; 
and (3) to develop and give powers to the 
provincial couneils, (tabling them to bo a real 
factor in local government, esi^oiaHy as regards 
education. Of these (1) atid (3) have shown 
successful and ttucouragiug results, bat both the 
Legislative (Jouneil and the General Assembly 
displayed, in lOOd and tlm first half of 1910, an 
moeoasiug toudoncy to bo<u)me instruments of the 
so-called NationaUst agitation against i.be British 
occupation, Anonymous atta(jkH Wi^ro twuh on 
the Government in <umneetion with the budget 
and the Boudau, and tlm luinjasonable hostility and 
suspieiou displayed in the diBOUssion of the Buez 
Oanal scheme ware in their essoncts manifestations 
of Anglox)hobia stirred up by the Nationalist party, 
Instead of the LeglHlativo Coutioil contributing, 
therefore, to further the task of government, the 
aim of the intolerant majority was to render this 
impossible, and the moderate minority, if there was 
one, allowed Itself to be dominated and extinguished 
by the extremisti, the whole Oouneil thus xittesly 
failing to perform the functions asHignod to it in 
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the constitution devised , by Lord Dufferin. The 
Ministers are, of course, chosen from among the 
most capable Egyptians, and are better acquainted 
with the real desires aud opinions of their country- 
meq than the members of a Council who, in reality, 
represent nothing but the class of wealthy Beys 
and Pashas, and are, moreover, unable to withstand 
any spurious agitation manufactured by a few 
interested parties. Institutions really representa¬ 
tive of the people are obviously impossible in a 
country in which, out of a population of over 
11 ,000,000, only 600,000, or less than per cent, 
can read and write. 

As to the assassination of the late Prime Minister, 
and the eventual execution of the criminal, though 
some unfavourable criticism was heard in England, 
the time occupied in the various stages of the 
inquiry and trial happened to be unusually short, 
i.e., two months. Sir Eldon considered that on the 
whole it was a most favourable augury for the 
future of Egyptian justice that it proved itself able, 
in a matter where immense efforts were made to 
pervert the course of justice, to deal with the case 
in a calm and impartial spirit. 

Turning to the more material results of adminis¬ 
tration, we seem to miss some • information that 
might be useful mider the head of Railways. It is 
gratifying to note that the net earnings were 
substantially larger in 1910 than in the previous 
year, but it would be instructive' to be told how 
far the mileage of railways has increased during 
the British occupation, and what further develop¬ 
ments are contemplated, for railways, as wo all 
know, are a pretty sure index of national 
progress. 

Under the head of Agriculture, one of the most 
interesting events was the appointment of a com¬ 
mission to investigate questions . connected with 
the growth of cotton in Egypt, and a noteworthy 
result of this commission was the creation of a 
special Department of Agriculture, with the starting 
of experimental farms and practical schools of 
agriculture. 

Important reforms have also been carried out in 
the well-known El-Azhar University and other 
Mohammedan religious institutions, considered to 
be outside the sphere of the European ofhoials. 
Hitherto want of support and enoouragemen,t from 
the Egyptians themselves has been a stumbling 
block to any progress in this direction, but thanks 
to the hearty support of His Highness the Khedive, 
and the Legislative Council, the reforms initiated 
and elaborated by the Egyptian Ministers have been 
carried through, and the fact that the prejudices 
and innate conservatism of the old-fashioned type 
of Moslem have been overcome by methods of 
peaceful persuasion, is a hopeful sign for further 
progress. 


BUSINESS METHODS IN CHINA, 

In his report on the trade of Canton for 1910 
Mr. Acting Vice-Consul B. Sv Pratt makes some 
intereBting remarks as to European methods of 


conducting business in China. ‘‘Signs are not 
wanting,” he writes, “ that merchants and manu¬ 
facturers in the United Kingdom have succeeded 
to a considerable extent in revising their ideas of 
the exploitation of the China market. Until com¬ 
paratively recently they were content to apply to 
local firms, acting as their agents, and to supply 
them with elaborate catologues which, framed for 
the European market, were practically unintelli¬ 
gible to prospective purchasers in China, and 
whose only use was to keep the local agent better 
informed of recent developments at home. What 
was wanted was an attractive display of samples, 
With brief descriptions in Chinese if necessary, and 
competent travellers—not necessarily Europeans— 
to bring such samples insistently to the notice of 
native dealers. This is being realised, and certain 
foreign firms are opening showrooms for machinery 
and the like in important trade centres, while 
other firms have for some time past sent foreign 
travellers, accompanied by good interpreters, to 
various inland marts, and have found their enter¬ 
prise rewarded. The use of advertisements, too, is 
being greatly extended,, and few Chinese cities on 
the main routes do not display an assortment of 
highly-coloured Chinese posters. 

“ The native newspapers — the number of 
which, already considerable, is constantly in¬ 
creasing — afiord another excellent medium for 
bringing goods to the notice of native buyers, and 
they are well patronised by the sellers, of foreign 
wares. 

“A prominent firm is at present making an 
interesting experiment, the advantages of which 
it is still too early to estimate, in employing 
university-trained men, at salaries considerably 
higher than those heretofore current, to act as 
agents and travellers. The Oriental is a keen 
admirer of education, and is quick to discern 
whether a man is well-educated or not, and it is 
important that those who come into contact with 
him should be men that he can respect. 

“It should, however, be remembered that the 
standard of living in China is much lower than in 
European countries, so that a large proportion of 
articles manufactured in Europe is quite unsaleable 
here. Uixtil the development of industries ixi 
China has reached a stage considerably in advance 
of its present one, the market for machinery must 
be limited to those machines suited for domestic 
pursuits, or, at the best, very small factories. It is 
useless for manufacturers to look to China for a 
market for elaborate agricultural machinery, motor¬ 
cars, labour-saving devices in the spinning and 
weaving trades, etc., as, in the case of motors, 
there are practically no roads fit for use, while the 
machinery is quite out of the reach of the Chinese 
labourer. On the other hand, sewing machines, 
glass lamps and lampware, patent medicines, 
cigarettes, condensed milk, etc., find a ready sale, 
but must be cheap. It is often found that the 
superior but dearer British article cannot compete 
with the cheaper one from the Continent, but still 
less with the Japanese imitatif'n, the first cost 
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being a more urgent question with the average 
Chinese than excellence and durability. 

“Many manufacturers write to various Consuls 
in China asking to be placed in communication 
with some firm likely to be willing to act on their 
behalf for the sale of their goods. It is, however, 
but too often the case that the manufacturers 
expect the local merchants to buy a range of 
samples or a quantity of their goods to put before 
the native merchants. The local merchant is 
naturally unwilling to invest his money in what 
is necessarily a speculation, and no business results. 
Manufacturers in the United Kingdom would find 
that a little more accommodation on their part 
when new fields are being opened up would produce 
results more than proportionately favourable.” 


A FRENCH STATE COMMITTEE ON 
THE HYGIENIC ASPECTS OF 
LIGHTING. 

The French official Gazette L'Offieiel for June 
16th, announces that a Committee dealing with 
the Hygienic Aspects of Illumination has been 
appointed by the Minister of the Interior in France. 

The objects of the Committee, as outlined in the 
announcement, cover a wide ground, including 
the general efiects of illumination on health, the 
framing of simple rules as to the best means of 
applying customary systems of lighting to various 
industrial operations, the nature and causes of 
short sight and impairment of vision, and their 
connection with defective lighting conditions, the 
study of methods of measuring illumination, etc. 
In investigating these difierent questions conjointly 
the Committee should accomplish much valuable 
work. In the past the difficulty has sometimes 
been that recommendations on lightmg were made 
by those interested primarily in the physiological 
. and hygienic questions, but without an adequate 
knowledge of the measurement of illumination or 
Dice versa. It is therefore satisfactory to observe 
that this Committee receives the support of a 
number of prominent authorities on hygienic 
matters, gas and electrical engineers, inspectors 
of factories, and others interested in various 
aspects of industrial lightmg. 

Although reference to the question of industrial 
lighting has been made in the reports of H.M. 
Inspector of Factories, and in the recent report of 
the Departmental Committee on Accidents, there 
can be little doubt that the subject has not yet 
received as much official attention in this country 
as it deserves. A great deal of useful work has 
been done by the IHuminatiag Engineering Society 
sufficient to show what an important part 
lightmg plays in the conservation of vision 
^^^^■^ticn of accidents, and quite sufficient 
following the example of France 
the whole subject, under State 


home INDUSTRIES. 

The Yorkshire Fenny Bank .—For some time 
past there has been uneasiness as to the position 
of the Yorkshire Penny Bank, an institution 
founded in 1859, and doing a very large business 
on exceptional terms. The bank has a great 
number of branches in the north, and its clientele 
is almost entirely amongst the poorer classes of 
depositors. The bank suffered, as all other banks 
have suffered, but in a peculiar degree, from the 
depreciation in 'high-class securities, and the 
collapse of the Birkbeck Bank has led to the with¬ 
drawal of deposits on a scale that gave the managers 
of the bank cause for anxiety. The balance-sheet 
made up to December 31st last showed that 
the position of the bank was not entirely satisfactory 
at the close of 1910, and it has worsened since then. 
Happily the great banks have come to the rescue, 
and have agreed to subscribe a sum of ,^2,000,000 
in order to form a new company to be called “ The 
Yorkshire Penny Bank, Limited,” having a capital 
paid up to the extent of £750,000, a reserve fund 
of £750,000, and an uncalled capital of £500,000, 
which has provisionally agreed to take over the 
liabilities and assets of the Y’orkshire Penny Bank. 
A second group of banks have agreed to give 
guarantees to the new, company for a very sub¬ 
stantial total, to provide for th6 possible future 
depreciation of securities beyond an agreed amount. 
The old directors will be upon the new board, with 
additional ones to represent tho banks which have 
come to the rescue, and the members of the staff 
of the Yorkshire Penny Bank will remain connected 
with the new bank. It is significant of the soundness 
of the Yorkshire Penny Bank that the other banks 
pay for the shares they receive in the now concern 
a premium of £3 per share. There is no shadow 
of censure upon the old management, The funds 
of the bank were invested in the best possible 
securities, and great judgment was shown in making 
advances, but by its constitution the bank was 
bound not to make profits, and consequently it 
charged too little for its advances and paid too 
much for its deposits. It was an unusual limita¬ 
tion, but there it was, and until removed had to be 
acted upon. The result was that not only was the 
bank without capital, but it was without adequate 
reserves for times like these when no class of security 
is safe from depreciation. The arrangement now 
arrived at puts the position of the bank beyond 
cavil, and those who have come to its rescue deserve 
the thanks of the community. But the day of the 
institutions which have done so much for thrift on 
the lines of the Yorkshire Penny Bank seems to 
be passing. The great banks are trying to get into 
touch with the poorer depositor. Much of the 
business of the Birkbeck Bank has been taken 
over by a great banking institution, many others 
have now interested themselves in the Yorkshire 
Penny Bank, and it may be expected that other 
similar institutions will soon cease to be in¬ 
dependent entities. The fall in the value of 
high-class securities is rendering their extinction 
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inevitable, and the transfer to stronger hands will 
be to the advantage of the community. 

PiUBr 020 Wmnen ^—The following amendment to 
Clause 93 of the Coal Mines Bill was carried by 
only a small majority in the Grand Committee: 
‘‘No girl or woman other than those employed on 
or before the first day of January, 1011, shall be 
permitted to be employed above ground on any 
mine, provided always that this section shall not 
apply to any woman engaged in the cleaning of 
colliery offices, or for any other like purpose.” This 
suggested alteration of the law is strongly oi^posed 
by the women and girls concerned, and a deputa¬ 
tion of them has been on a visit to London to pro¬ 
test against it. The probabilities point to Parlia¬ 
ment rejecting the amendment, and it is to be 
hoped it will. It is argued by its author, Sir 
Arthur Markham, and others, that the law pro¬ 
hibiting the employment of women underground 
ought to be extended to the employment of women 
above ground on mines, but the considerations 
which apply to the one case are not applicable to 
the other. The main argument against the em¬ 
ployment above ground is that the work of separa¬ 
ting the stone from the coal—the work of the 
pit-brow women—is hard and unpleasant. Is it 
pleasanter for the domestic servant to toil upstairs 
from cellar to drawing-room, with great buckets of 
coal ? The pit-brow work is. thus described by a 
correspondent: “The number of women employed 
at each pit varies from twenty-five to ninety, and 
the great majority of them are engaged in sorting 
coal. In this occupation an endless band from a 
yard to two yards wide passes slowly along between 
two lines of workers. It carries coal of different 
sizes, from cobs to large nuts. It is the duty of 
the women, as the coal passes, to pick out stones 
and shale and throw them aside. These workers 
are stationed on high covered platforms, or really 
wooden rooms, with more ventilation and apertures 
than ordinary workshops. As the coal comes up 
from the pit mouth it is screened by machinery, 
the slack and small coal being removed before it 
reaches the women, and as it leaves them it falls 
into railway waggons on the line underneath, or 
into tubs.” The women work some eight or nine 
hours a day, except on Saturdays, or in slack times.. 
They begin at six and finish between three and 
four. In ordinary times they earn from ton 
shillings to twelve shillings a week, and the workers 
are more frequently girls than women. No doubt 
it is a dirty occupation, but collieries vary in dusti¬ 
ness, the workers no longer wear men’s clothes, 
and improved methods and machinery have done 
much to make the work less disagreeable. And 
that it is not unhealthy is demonstrable. Pr. 
Cooke, of Aspull and Haigh, who speaks from an 
experience of thirty years, says that morally the 
pit-hrow women are at least equal to any class of 
indoor woman worker, and that physically they are 
much superior. The coal dust does not appear to 
be injurious, there is very little sickness among 
them, and accidents are rare. .Many girls who 


have beoa forced to leave the mill fchrough ill- 
health have actually been restored to health on 
going to work at the pit-head. At one of the pits 
at Ooppal a woman of seventy-one years is still 
working, and it is believed she has been at “ the 
brow” for over half a century. There are some 
3,000 women and girls employed at the pit-brow in 
Lancashire. About 1,200 are at w'ork in the Wigan 
district, 1,000 in the Bolton district, and the 
remainder are distributed in various mining centres 
in the county. The displacement of so many 
workers would cause much distress to the families 
directly concerned, and it is a very serious matter 
to close to women any respectable employment. 

Textile Mill Driving ,—Some uneasiness has been 
caused by the composition of tho committee 
appointed to inquire into tho relative merits of 
electricity and other modes of driving in textile 
mills. Certain members of the committee are 
manufacturers of the plant whose merits are to 
be examined. They will, therefore, bo to some 
extent judges as well ,as advocates, but a greater 
difficulty will arise when a manufacturing member 
of the committee examines the methods of a rival 
in tho same industry who may or may not bo on 
the oommittoe. It is not to be expected that one 
manufacturer will be ready to give his best 
technical information to the managing director 
of another firm, who could hardly be relied upon 
to limit his use of it to his report only. It is 
suggested that the difficulty might be got over by 
arranging that manufacturing members of tho 
committee should only act as witnesses to thoir 
own work, leaving the task of collating tho 
testimony of other firms to members who are 
not in that particular industry. 

Two Great Brewing Oompanies.^Tho brewing 
industry has fallen upon evil days. Increased 
cost of raw materials and increased taxation, 
coupled with the growing temperanoa of the 
nation, have seriously reduced the profits of 
nearly all the great breweries, but one stands out 
from the rest in the continuity of its expansion 
and profits. Messrs. Arthur Guinness, Son & Co,, are 
the largest brewers in the world, and from the 
outset of their career they have been highly 
prosperous. For the year 1010-11 the dividend 
has been raised from 15J per cent, to 16^ per cent.,’ 
the increased amount requiring an additional 
.•650,000. An extra £00,000 is placed to reserve, 
and although £50,000 less is appropriated to 
depreciation, nearly £33,000 more is carried for¬ 
ward. The net earnings for the past year rose by" 
nearly £100,000, following an increase in 1910 of 
£149,000. The ordinary capital was duplicated 
in 1908 by the issue of a bonus of 100 per cent, 
in stock, so that on the basis of the former capital 
the present dividend is 33 per cent. The ordinary 
stock is quoted at 445, at which the yield to a 
purchaser is only a trifle over 3| per cent., allowing 
for the increased dividend. The nearest English 
brewery in importance to the great Irish conoem.is 
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t k£bt o£ ntessrs. Bass, Ratcliff & Gretton, but althougli 
its position is very strong it has not passed in the 
same triumphant way through the troublous 
.times. In a prospectus issued in January 1888, it 
was staled that the audited profits during the five 
years Iso December 1887 showed average annual 
net profits exceeding £340,000. In the past four 
years the average works out at about £275,000 per 
aunuiQ, but for the year ended June 30th last, the 
net profits were £295,773 as against £278,578 for 
the preceding year. In 1908 it was considered 
wise, having regard to the proposals affecting the 
trade, a.ad the serious position arising therefrom, 
to write ofi from goodwill the sum of £560,000, 
redmcimg it to £800,000, this being taken from the 
reseive^ and in view of recent legislation the 
directors have caused the whole of the licensed 
proper t ies and loan securities of the company to 
be rallied, and the amount written down under 
this head is £503,077 19s. Qd,, which has also been 
translecred from the reserve fund. The “B” 
debentace stock yields, at the current quotation of 
£70, Os. Ad., and the preference stock at £92, no 
less than £5 9s. 2d. per cent. An increase of 
1 per eant. is made in the ordinary dividend this 
year, making the distribution 8 per cent., and pro- 
babilikies point to a further increase in the dividend 
next yesa-r. 


CORRESPONDENCE. 


IMPERIAL COLONIAL DEVELOPMENT. 

Captain Collins has sent me a copy of the Journal 
of the Royal Society of Arts of April 14th, 1911, 
eautsaiming his paper on Australia. I know Australia 
from north to south, and east to west, having done 
a two years’ overland trip there. 

I UQbieed in the Journal a letter, written by 
Mr, C, R. Enock, P.R.G.S., which interested me 
greatly. 

I ea.Qnot agree with the policy that Mr. Enock 
advocales, viz., the granting of Crown lands to 
Britisli municipalities. To make a grant of land, 
however fertile, for the purpose of settling British 
artisans on it, especially in the far-off northern 
tarritoiy, would be to court failure. To be a 
farmer requires an apprenticeship just as much as 
. any trade. 

A British municipality would stand a very poor 
chance of establishing a successful colony in the 
northern territory, unless they had the help of a 
great number of expert Australians. 

Those who emigrate at present mostly start 
Work ‘«on well-established Australian farms, and 
thus become acclimatised under the best con¬ 
ditions. New South Wales, Queensland, and West 
Australia, have well-organised systems of 'immi- 
gration, and, it would be very unwise for even 
1 , 1 , .British municipalities to try to improve on them. 

'Bnock thinks that present conditions of 
are too hazardous. For the sum of 
, , Inirkiien, guineas a person is conveyed a distance of 


thirteen thousand miles, and fed and housed for 
forty-two to fifty days. There is really nothing 
very hazardous about that when you are placed in 
a civilised country at the end-of your journey— 
yes, and a country where a man who is adaptable 
can make a decent living. Contrast this with the 
really hazardous undertaking of emigrating forty 
years ago, 

Australia welcomes all; there is room for 
millions; money is not required ; grit and deter¬ 
mination are the only essential qualifications. 

Alan G. Reid. 

Obuasi, Asiianti, Gold Coast Colony, 

July 13th, 1911. 


Mr. Enock, to whom the foregoing letter has 
been submitted, writes in reply 

It is evident that Mr. Reid has not grasped the 
purpose I advocate in the endowment of our British 
municipalities with areas of Colonial lands, just as 
others have, not. No one with any knowledge of 
the subject would propose the implanting on the 
northern territory of Australia, or anywhere else, 
of inexperienced people, and expect them to work 
out their salvation by cultivating the soil. The 
purpose is to allocate such areas of territory in 
order that they may be a tangible property for 
British ratepayers; to be developed scientifically 
and systematically in their interests, forming a 
field of activity for their surplus workers under 
organised conditions—not only land-workers, but 
artisans—centres which would work in conjunction 
with the parent centres at home, who would 
establish them. It is to future generations as well 
as to that of to-day that this benefit would accrue. 

As to emigration being hazardous, Mr. Reid 
states that emigrants can reach Australia for four¬ 
teen guineas. But the great bulk of our poor 
class, who would be benefited by emigration, never 
had fourteen guineas in their lives ! Further, 
what are they to do when they get there, under 
present conditions? It is useless to send them 
out haphazard to flood colonial labour markets. 
It is all very well to say that Australia is a country 
where a man who is adaptable can make a good 
living, but the great bulk of our poor and workless 
are probably not adaptable, or not without proper 
organisation. They are valuable assets of labour, 
for whom there is not sufficient scope under 
present conditions, but who, under organisation 
such as that of which my proposal forms part, 
would be producing units. As I have pointed out 
in the last of a series of articles in the Review of 
Bevietos, August (q.v.), legislation at home now is 
favourable to the “back to the land movement.” 
And Canada and Australia are not likely to obtain 
in the future a large supply of our land-working 
people. It is therefore to the benefit both of the 
colonies and the homeland to set about making 
organised use of the surplus town element. I have 
gone into the matter in my forthcoming paper this 
rhonth before the British Association. 

0. Reginald Enock. 

North wood, Middlesex, August i)th, 1911. 
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CANTOR LECTURES ON ^‘ETCHING.” 

I think it only right that some protest should be 
made concerning Mr. F. Wedmore’s Cantor 
Lectures on “ Etching,” printed in the Journal 
of the 11th inst. These lectures are supposed to 
be delivered by authorities on their subjects. I 
am totally unaware upon what grounds Mr. 
Wedmore has any claim to be considered an 
authority. He is not an etcher—and he proved 
by the lectures he delivered that he knew little 
historically. The person who would devote half 
a page of the Journal to Bcga—of whose etchings 
I am blankly ignorant—while dismissing Piranesi 
and Van Dyke in four or five lines, has a c[uaint 
idea of things; but as he has omitted Gallot 
altogether his historical knowledge is quainter. 
But that does not equal his ignoring Turner, 
whose name is never mentioned. After that his 
critical conclusions and contentions and appre¬ 
ciations have little value. 

But there is still less excuse for the list of 
moderns he sets up for us to admire, and no excuse 
for his omission of many of the most eminent 
modern etchers altogether—except ignorance, care¬ 
lessness, or prejudice. The man who influenced 
modern French etching more than any other was 
Maxime Lalanne, and his name is never mentioned, 
Nor are the names of Louis Legrand—the most 
brilliant etcher in France to-day — nor Paul 
Renouard, or J. L. Foraiu; and, in colour, 
Rafiaelli, who has taught people in this country 
all they have not understood, nor IMarie Cassatt, 
who does understand how to manage it. 

The man who to-day is recognised as the greatest 
etcher in his own country—and this verdict is 
repeated everywhere else—Bauor, is not referred 
to, nor Van s’Gravesande either. In Belgium, Rops 
is omitted as well as Baertoen. In England, I 
fail to find the names of Sir Charles, Holroyd and 
F. E. Spence in pure etching, Laurenson in 
colour, and where is Mr. Augustus E. John? 
Duveneck might as well never have lived if 
we depended on Mr. Wedmore, and there aro 
at least three other Americans who should be 
mentioned if MacLaughlin is—0. Harry White, 
H. Webster, and 0. A. Platt. The omission of my 
own name I can endure with equanimity, for that 
was not due to ignorance. The only claim that 
ilr. Wedmore may possess—as authority—^that I 
am aware of, is as the compiler of a catalogue of 
Whistler’s etchings, oomplobely superseded—in the 
opinion of everyone who knows save himself—by 
those of Howard Mansfield and the Grolier Club. 
He, however, still believes in it, and refers to it 
in his article on Whistler in the new edition 
of the Encyolopsedia Britannioa ” and ignores the 
others. I looked his article up the other day and 
found in it a round dossen appalling blunders. 
Reproductive etching is beneath his notice, and 
therefore the work of William Hole, Unger, and 
Waltner. Joseph Penneel, 

3, Adelpiii Terraco House, Bobert Street, 

Strand, Lomlon, W.C., 

August a2tb, 1911. 


NOTES ON BOOKS. 


Imperial Telegraphic Communication. By 

Charles Bright, F.R.S.E., M.Inst.C.E., M.I.E.E. 

London: P. S. King & Son. 3s. ^d, net. 

This volume consists for the most part of repro¬ 
ductions of various papers, addresses and articles 
contributed during the past ten or eleven years to 
the British Association, the London Chamber of 
Commerce, and several of the leading reviews ; and 
the immediate occasion for their republication was 
the recent Imperial Conference. The subject is 
one of very great importance, both from the com¬ 
mercial and the strategic points of view; and 
probably no one is better qualified to speak upon 
it than Mr. Bright, whose interest in it may be 
said to be hereditary, for it was his father,, 
Sir Charles Tilston Bright, who laid the first 
Atlantic cable in 1858. 

Throughout these pages Mr. Bright has tWo 
principal objects in view: to secure a reduction of 
the rates for cablegrams and to establish all- 
British telegraphic communication throughout the 
Empire. The first was one of the points considered 
by the Gable Communications Committee of 1901, 
and their suggestion to establish a system of 
deferred rates is the only one of their recommenda¬ 
tions which has up to the present been acted upon. 
But an appendix to this volume containiug a table 
of charges for foreign and colonial telegrams shows 
how oxbraordinadly costly it is to cable to some 
parts of tlie world, and to some parts of the British 
Kmpiro: the rat© to British Guiana is 7.s\ a 

word. A rate such as this must be practically 
prohibitive, for, of course, as Hr. Bright remarks, 
when the tariff is high the traffic is correspondingly 
low. The defects of the telegraphic systems in the 
West Indies were thoroughly discussed by the 
Royal Oommission on Trade Eolations between 
Canada and the West Indies, and they were so 
striking that in their report the Oommission re¬ 
commended a policy of Government expropriation. 

While it is not easy to over-estimate the value 
of reasonable tariffs, not only for commercial 
purposes but for binding the distant parts of the 
world fcogobher by the rapid dissemination of news, 
etc., the strategic importance of the cable to an 
Empire sesattered all over the face of the world is 
even more vital. At present our cables to the 
Cape touch on foreign territory at more than ono 
point, and oven the all-British Paeifio cable has to 
depend on the Atlantic Cable Companies for the 
transmission of messages between Canada and this 
country. The necessity of being able to keep our 
communioations with India untapped by any 
foreign Power must be obvious to everyone. 

While Mr. Bright would be content to leave 
international cables in the hands of private com¬ 
panies, be is strongly of opinion that strategic lines, 
at all events, come within legitimate Government 
scope, and he advocates the establishment of anew 
board of control, or authority, to deal with these 
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matters. The Colonial Office, which might be 
supposed to be primarily interested in the question 
is, in his opinion, too much “ over-ruled by the 
department with the purse-strings on the one 
hand; and, on the other, by a technical department 
which has practically nothing to do with our over¬ 
sea dominions or with the technique or adminis- 
tratibn of ocean telegraphy.” 

With regard to the form of the volume, objection 
may be raised on the ground that as the various 
papers composing it have been written at intervals 
spread over eleven years, and as there have been 
considerable developments in telegraphy during 
that period, it is necessary, when reading each 
article, to bear in mind continually the exact date 
at which it first appeared. There are, doubtless, ■ 
some drawbacks in this, and Mr. Bright has 
evidently been conscious of them himself, for he has 
made a statement in a preface of the most im¬ 
portant developments which have taken place since 
the dates of the various articles. But, regarded 
historically, this arrangement has its advantage, 
for it enables one to follow from contemporary 
documents the exact history of the industry. In 
any case the book is extremely interesting, and it 
deserves the careful study of business men, states¬ 
men, and strategists. 

Office Procedure a^d Business Corre¬ 
spondence. By H. Olemson. London; Butter- 
worth Co. 2s. net. 

Methods and MACHiNERy op Business. (Second 
Edition.) By H. Olemson. London: Butter- 
worth & Go. 2s. 6('Z. net. 

These two volumes are designed as handbooks 
. for students preparing to enter for commercial 
examinations. The former is of an elementary 
nature; the first seventeen chapters are devoted to 
letters, messages, goods, and simple accounts, and 
are recommended as a first-year course in schools 
where much time cannot be given to commercial 
,, work. Thesecond-partdeals with bills of exchange, 
security, international commerce, partnerships, 
coiupanies, etc., and is adapted to a second-year 
course. The volume contains an article on Life 
Insurance, by Mr. J. Bum, and another on Railwaiys, 
by Mr, W. Brazier Martin. 

“The Methods and Machinery of Business,” 
which has reached its second edition, is of a more 
advanced nature, and is intended more especially 
for clerks in shipping departments and students 
entering for higher commercial examinations. It 
is divided under four main headings: inland and 
i^redgn exchange, marine insurance, fire and life 
' ' insurance, and stock exchange. The author has 
added a fresh chapl^r, in which he reviews the 
V various causes of the fiuctuations in the market 
Pli^ of (icnisols, and criticises the suggestions 
forward with the object of raising 

has-liad considerable experience 
' Ileacher of commercial subjects. He writes in 


a clear and simple style, and the illustrations 
which he has introduced of bills of lading, bills of 
exchange, invoices, contract notes, broker’s tickets, 
etc., should be useful in familiarising the young 
clerk with documents of this description. 


GENERAL NOTES. 


The Foreign Trade of PiiANCE.—The total 
value of the exports and imports of France during 
the first six months of the present year, not¬ 
withstanding that they show an increase of 
771,386,000 francs (£30,863,440) over that of the 
corresponding period last year, is not by any 
means as satisfactory as it may appear at first 
sight. From the following figures it will be seen 
that, whilst the value of the imports show an 
increase of 843,174,000 francs (£33,726,960) during 
the first half of this year, that of the exports has 
fallen off by 71,588,000 francs (£28,635,200) : — 



Value of Exports 
(in 1,05)0 francsl. 

Diftereuou 


15)10. 

15)11. 

in -1- or - 

Food stuffs .... 

431,113 

334,9.31 

-90,182 

Raw materials. . • 

5)69,702 

951,47S 

-18,224 

Manufactured go5>ds . 

. 1,451,251 

1,497,980 

+ 46,725) 

Postal parcels . . . 

244,034 

240,733 

- 3,901 


3,05)6,710 3,025,122 -71,578 


ValiH! of Inu>ort8 



tin l,0l)() francs). 



15)10. 

15)11. 

IncroaHe, 

Foodstuffs .... 

563,123 

1,141,125 

578,002 

Raw material . . • 

. 2,31)4,215) 

2,518,702 

214,483 

Manufactured goo^ls., 

700,5)76 

751,605 

.50,085) 


3,5518,1318 4,411,402 843,174 


This falling off is particularly noticeable in the 
enormous increase in the value of the food stuffs 
which it has’ been found necessary to purchase 
abroad, in order to make up the deficiency caused 
by last year’s bad harvest. 

Anchovy Fishery at Cannes. —The anchovy 
fishery on the French Riviera has been, on the 
whole, very successful during the past season, the 
catch generally being above the average. Accord¬ 
ing to the returns of the inspector of fisheries on 
this coast, the quantity of this fish sent by rail 
from Cannes during the month of June last 
amounted to 175 metrical tons, as compared with 
170 metrical tons during the corresponding period 
last year. The fish is salted and packed at the 
various establishments for the purpose in the 
neighbourhood, and especially at Cros-de-Oagnes, 
from which place sixty-five tons were exported to 
Germany, this being the first time that anchovies 
have been sent from the Cannes district to that 
country. The prices obtained this season have 
been higher than usual, and have reached 
75 centimes per kilog. (about per lb.), as 
compared with 50 cents, per kilog. (about 
per lb.) in 1911, 





Journal of tbe Ropal Socletp of Jirts. 

No, 3 , 066 . VOL, LIX 


FBIDAY, AUGUST 25, 19IL 


All communications for the Society should he addressed to the Secretary^ John Street, Adelphi, W.G, 


NOTICE- 


CANTOR LECTURES ON <‘THE APPLI¬ 
CATIONS OF ELECTRIC HEATING.” 

The Cantor Lectures on “The Applications 
of Electric Heating,” by Professor J. A. Fleming, 
M.A., D.Sc., F.E.S., have been reprinted from 
the Journal, and the pamphlet (price one 
shilling) can be obtained on application to 
the Secretary, Eoyal Society of Arts, John 
Street, Adelphi, W.G. 

A full list of the Cantor Lectures, which have 
been published separately, and are still on sale, 
can also be obtained on application. 


PROCEEDINGS OF THE SOCIETY* 


CANTOR LECTURES. 

BEE WING AND MODBEN SOIBNOB. 

By Professor Adeian J. Beown, F.E.S. 

'Lecture I, — Delivered February 6th, 1911. 

Introduction. 

The last course of Cantor lectures on the 
subject of the brewer’s art dates as far back as 
the year 1873, Towards the close of that year 
my distinguished predecessor, Dr. Charles 
Graham, commenced a course of seven lectures 
“ On the Chemistry of Brewing,” which most 
deservedly attracted the attention of the 
brewers of this country. The period "when 
these lectures were given marked the com¬ 
mencement of a new era in the history of the 
brewing industry, for it was at a time when 
the growth of scientific knowledge had reached 
the stage at which it first gave promise of illu¬ 
minating some of the complex problems of the 
brewer. The progress of science from the begin¬ 
ning of the century had been extraordinary, 
and many of our arts and manufactures had 
benefited widely from its advance long before 


brewing shared in its benefits. It was not until 
the value of Louis Pasteur’s epoch-making 
discoveries in fermentation began to be recog¬ 
nised about the year 1870, and the results 
of O’Sullivan’s earlier investigations of starch 
transformation became known in 1872, that 
science was in a position to contribute material 
assistance to the art of brewing. Thus it came 
about that Br. Graham, through his well-known 
course of Cantor lectures in 1873, was enabled 
to proclaim to the brewers of this country that 
^ science was making advances which should 
prove useful to their industry. Undoubtedly 
other chemists than Graham, such as O’Sullivan 
and Horace Brown, had previously turned their 
attention in the same direction, with the conse¬ 
quence that the more recent advances of science 
had already been recognised and utilised in some 
few breweries of the country, but it must ever 
remain as an honour to the memory of Dr. 
Graham that his lectures first directed the 
attention of brewers at large to a serious con¬ 
sideration of the scientific aspect of their 
industry. 

Thirty'seven years after the delivery of Dr. 
Graham’s memorable course of lectures, I have 
been asked again to review the position of 
science with regard to brewing. I approach 
the task with diffidence, feeling that it might 
with advantage have been placed in much abler 
hands. In one respect only can I claim to 
possess any good qualification for the task; it 
happens that the date of Dr. Graham’s first 
lecture coincides almost exactly with the date 
of my introduction to practical brewing, and 
my first unassisted mashing operation was 
conducted when Graham’s course of lectures 
was in progress. As I have continued to be 
intimately associated both with the technical 
and the scientific sides of brewing ever since, I 
may claim that I have at least been granted an 
opportunity of watching the progress of brewing 
and of the sciences bearing on it from the date 
of Dr. Graham’s lectures until' the present time*' 


939 



940 


JOURNAL OF THE ROYAL SOCIETY OP ARTS. 


Awjvat 25, lOXX, 


In one respect, at least, Br, Graham’s task 
was les3s difficult than mine, inasmuch as 
he had the opportunity of expounding his 
views of a comparatively undeveloped subject 
in seven lectures; whilst the exigencies of 
present rapid life allow me only four lectures 
in which to treat the same subject grown to 
gigantic size. At the time Br. Graham gave 
his course of lectures, his subject was not only 
a restricted one, but it also was quite new, 
and he was favoured with an audience eagerly 
awaiting enlightenment in the very elements of 
-science relating to their industry. To-day 
things are greatly changed—scientific know¬ 
ledge has increased to vast proportions, and 
brewers may justly claim that no industry in 
this country can exhibit a better record of the 
recognition and use of this knowledge than 
theirs. The leaders of many of our industries 
are often charged with ignoring or overlooking 
the benefits which science is able to conier; but 
however true this may be of some industries, 
it is not so with brewing. Almost every brewer 
to-day avails himself to some extent of the 
assistance of science, and but rarely does he 
refuse to listen to anything science may have to 
suggest for his possible benefit. No doubt, as a 
shrewd man of businesis, he is inclined at times 
to ask disconcerting questions of the apostles 
of science with regard to the limitations of 
their knowledge—but, whatever he may say, 
the conduct of his business supplies ample 
evidence that scientific truths, when properly 
substantiated, are valued by him and made use 
of. The brewer of the present day not only 
makes use of science, but is himself often well 
versed in science as it relates to brewing. To¬ 
day he commands useful books on the subject— 
his technical journals specially devote them¬ 
selves to keeping him posted in all the more 
recent advances in the subject—and he possesses 
an institute devoted to farthering its progress. 
Thus conditions have changed very much since 
Br, Graham gave his course of lectures in 1873, 
both with regard to the development of the sub- 
i ject, and to the manner in which it is desirable 
lay it before an audience. I feel that 
time has gone by for any good object to 
he s^ved by lectures on the elements of science 
in ration to brewing of a similar type to those 
given by Br. Graham, for it would be telling an 
old tae to the majority here present; on the other 
hand, then considering how to treat my subject 
to , the best advantage, ! am met by the very 
great d^culty that, owing to its vast extent, 
it is impssible to deal comprehensively with it 


even in a much longer time than I luivo at my 
disposal. Under these conditions, in order to 
meet the difficulty to the best of my ability, I 
propose to select a few representative branches 
of my subject which possess special interest, and 
endeavour to show how our knowledge of them 
has progressed from Graham’s time until now, 
and in what direction scientific investigation is 
at present leading in connection with them. 

But doubtless there may be some in this 
room, not very familiar with the technical or the 
scientific aspects of brewing, who may find some 
difficulty in realising the complex nature of the 
problems which meet the brewer when he 
attempts to master the inner working of liis 
processes. A brief glance at the general 
methods of brewing procedure will, however, 
demonstrate how the processes are a sequence 
of bio-chemical changes of the most complex 
character. 

The brewer’s objective is to prepare a fer¬ 
mented beverage from barley 5r other starch- 
containing grain.. His processes, no doubt, 
originated in ages past through the desire to 
imitate the production of wine in lauds where 
the grape was not found. The making of wine 
from the grape is a very simple technical 
process—the juice of the fruit provides the 
sugar-containing fonnontable liquid, and the 
skins of the fruit supply the yeast capable o! 
fermenting the sugar: thus omshing the fruit 
and leaving the crushed mass to stand, results 
in the production of wine. But it is only by 
the means of methods involving many complex 
bio-chemical changes that the brewer can obtain 
a fermentable liquid from the insoluble i*»tech 
of grain. 

Having selected some grain, such as barley, 
suitable for his malting process, he pro¬ 
ceeds to steep it in water in his cistern in 
order that the life of the seed, which is dormant 
in the germ when in the dry state, may be 
summoned into activity. Then he spreads his 
moist grain on the floor of the malt-house at a 
suitable temperature for germination, and awaits 
the vital processes which ensue as the embryo 
plant which is contained in each seed commences 
to develop. Now we must imagine the complex 
bio-chemical actions which proceed as germi¬ 
nation takes place. The germ of the corn gains 
energy by respiration, absorbing oxygen from 
the air and utilising it for the combustion of a 
small portion of the carbohydrate or starchy 
material with which the corn is so Well stored, 
At the same time, complex digestive changes 
commence in the com through the intervention 
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of enzymes, such as diastase, which are pro¬ 
duced during germination for the purpose of 
dissolving the starch and other constituents 
of the grain, converting them into suitable 
food for the growing germ. On the malting 
floor, as the barley germinates, we are, there¬ 
fore, witnessing a series of bio-chemical changes 
of extreme complexity, many of which most 
intimately concern the purposes of the brewer. 
But growth of the grain on the malting floor 
must be allowed to proceed only to a limited 
extent, otherwise too much of the contained 
starch from which the brewer ultimately obtains 
his fermentable sugar will be digested and used 
as food by the growing germ. Hence, after the 
grain has grown for a limited time on the 
malting floor, it is taken to the malt-kiln, whore 
it is dried and “ cured ” in a current of hot air, 
in order that its growth may be completely 
arrested. 

As the malt, after being dried in this manner, 
contains starch together with the digestive en¬ 
zyme diastase, the starch of the malt is in 
a potential condition for conversion into fer¬ 
mentable sugar when placed under suitable 
conditions. These conditions are fulfilled in the 
subsequent mashing process of the brewer. In 
this process the previously crushed malt is 
mixed or ^‘mashed ” with water at a tempera¬ 
ture of about 66° 0. (149° F.), when conversion 
of the starch into sugar—which would have 
taken place within the corn if germination had 
not been restricted by drying on the malt-kiln 
—now takes place in the mash-tun. Therefore, 
the complex action of starch transformation 
during the mashing process, although it proceeds 
at a temperature inimical to life, may be classed 
as the continuation of a bio-chemical action. 

The solution of sugar and other materials 
derived from the malt, termed by the brewer 
“ sweet wort,” after being run from the mash- 
tun, is then transferred to a vessel in which 
it is boiled together with hops. Boiling is 
necessary for the purpose of coagulating and 
removing from solution the diastase and certain 
other protein constituents present in the sweet 
wort, and also in order to sterilise completely the 
liquid. Hops are boiled with the wort mainly 
for two reasons—^the agreeable bitter flavour 
conferred on the beer by their use, and for 
the purpose of extracting certain constituents 
possessing preservative power which tend to 
keep the resulting beer sounds 

The boiled wort, after leaving the brewing 
copper, is subsequently cooled to a suitable 
temperature of about 16° 0. (69° F.),and is then 


run into so-called fermenting vessels. Here 
active yeast from a previous brewing is intro¬ 
duced, and the wort commences its primary 
fermentation, which eventually converts it into 
beer. This process again introduces us to 
bio-chemical actions of a most remarkable and 
important character. During fermentation we 
have to deal not only with the decomposition, 
or fermentation, of the sugars present in;the 
wort by the action of the enzymes existing in 
the living yeast cells, but we have also to deal 
with the increase or multiplication of the yeast 
cells and the influence of this on the removal 
of nitrogenous material from the beer, a matter 
of fundamental importance in brewing. 

In technical practice there are several dif¬ 
ferent ways in which the primary fermentation 
of the brewer is conducted, but in principle 
they are all the same and involve fermentation 
by the addition of yeast and subsequent 
removal of the increased yeast crop from the 
final beer. But termination of primary fermen¬ 
tation by no means closes the bio-chemical 
history of beer. At the conclusion of primary 
fermentation beer is a flat, lifeless liquid, not 
the sparkling beverage charged with carbonic 
acid gas ordinarily recognised, as beer. In 
order to obtain such, it is necessary for a 
slow secondary fermentation to take place in 
the boor when it is in cask or bottle, in 
order to produce the “ condition,” or sparkling 
gaseous state which is required. This change 
again introduces us to biological problems of 
the utmost importance which are concerned with 
the development of secondary yeast-growths in 
beer, about which at present there is still much 
diflerenoe of opinion. 

However, I think I have said enough now 
to demonstrate even to those but slightly 
acquainted with the bearings of scientific kxiow- 
ledge in relation to brewing, that the study of 
the science of brewing is essentially a biological 
study, and that, like all studies which concern 
the functions of life, it therefore x^resents 
problems of extreme complexity, 

Baeley. 

In tlie past, no doubt, the brewer—^more par¬ 
ticularly when he was not his own maltster—^was 
too apt to regard malt as the primary basis of his 
manufacture, and was inclined to overlook many 
important questions concerning the barley from 
which his malt was made. But to-day, I believe, 
every brewer recognises to what a vast extent 
his welfare dei>ends on the quantity and quality 
of the barley supply—-and, recognising this, he 
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has also begun to recognise that his interests 
and those of the agriculturist, the producer of 
the barley, are most intimately bound together. 
But this fact has been, and is still—I regret to 
say—^far too often overlooked by the agricul¬ 
turist, with the result that the great industries 
of agriculture and brewing are estranged in a 
manner which is altogether undesirable. I fear, 
although I may be accused of undue bias, that 
the agriculturist must be regarded as primarily 
responsible for this, for when considering his 
present position with regard to brewing he 
overlooks certain very evident facts, and imagines 
things of the brewer which have no reality. In 
the past, under different economic conditions 
and under very different excise laws, the 
agriculturist was accustomed to regard the 
brewer as an ever-ready purchaser of his 
malting barleys at prices of a highly remunera¬ 
tive character; at present, under altered 
conditions of business and under altered 
excise laws, he finds the brewer a less ready 
buyer at reduced prices; and the brewer is 
held to blame by the agriculturist for this 
result, and not the altered conditions which 
have been forced upon the brewer much 
against his will. The agriculturist appears 
to overlook altogether the fact that the crude 
and wasteful methods of brewing employed in 
the past are not possible now under present 
altered requirements, and under the heavy load 
of taxation which brewing is now compelled 
to bear; brewing as an industry must have 
ceased to exist years ago unless its methods 
had been accommodated to altered conditions. 
Increased knowledge has enabled the brewer to 
obtain better extracts from his malts than were 
obtainable years ago; it has taught him how to 
make use of barleys which could not be malted 
with advantage under the incidence of the old 
malt-tax; lighter gravity beers, requiring less 
malt for their production, are brewed now to 
meet the public taste, and no doubt also to some 
extent—but one usually much over-estimated— 
other grain than barley is employed in brewing 
under sanction of the Inland Eevenue Act of 
1880. All these conditions may have tended 
to diminish the consumption of home-grown 
barley, or to lower its market value to some 
extent, but they are entirely beyond the 
brewer’s control. They have been forced upon 
him against his wish, and at a time, too, when 
the general public demand a better, a brighter, 
Sr more stable beer than they were acous- 
years ago. I consider that the 
Viewers of this couiitry have every reason to 


be proud of the achievement of producing 
sounder, better, and more wholesome beer for 
the public use during a period when their 
industry has had to struggle against the effects 
of repeated increases of taxation. The task 
has been rendered possible only by an intel¬ 
ligent use of science — and the generous 
reward for enlightened progress has been 
fm'ther invitations of a pressing character to 
contribute more to the public exchequer, and 
a free circulation of the baseless accusation that 
improved methods of beer production are 
obtained by unfair means. I do not regard 
agriculturists as the authors of this accusation, 
but perhaps some of them are too ready to 
believe it, because it may appear to further their 
efforts in the impossible direction of putting 
back brewing into the place it occupied years ago. 
Concerning the accusation itself, I need only 
point out that breweries are under the inspection 
of Inland Revenue officials night and day, and 
that it is the duty of these officials to take 
account of all the materials the brewer uses, 
and to supervise all his processes. What other 
manufactured alimentary product than beer 
possesses a guarantee of parity such as this*? 
It is unjust for the agriculturist to cast blame 
on the brewer for any depreciation in the value 
of his home-grown barley, and it is hopeless to 
attempt to bring back the past. The intovests 
of the agriculturist and the brewer must always 
remain most closely associated, and if only 
this were better recognised mxich might be 
achieved for their mutual benefit. In Denmark 
we have an instance, of practical good 
achieved through a systematic study of barley 
from the combined points of view of agricul¬ 
ture and brewing. In Ireland we find another 
instance. Why should we not have something 
similar in this country in the place of miscon¬ 
ception and hard words, which in themselves 
are not only useless but actually harmful ? If, 
in the brief sketch I propose to give of the 
progress of our knowledge of malting barley 
from Dr. Graham’s time to the present, I should 
say anything which tends to bring the interests 
of agriculture and brewing together ever so little, 
I shall indeed feel very pleased. 

Thhrty-seven years ago, when Dr. Graham 
delivered his course of lectures, our Imowledge 
of the various kinds of cultivated barley was very 
limited. The different types of barley had been 
classified by botanists and, of course, agricul¬ 
turists and maltsters were in possession of a very 
considerable amount of empirical knowledge 
concerning them, but no one up to that time 
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appears to have made any serious attempt to 
study them scientifically. Apart from the fact 
that knowledge, perhaps, was hardly ripe for 
this, there was not the inducement then, as 
now, to take a wide interesb in barley. Before 
the abolition of the malt-tax in 1880, the 
number of different kinds of barley which could 
be used by the maltster with advantage was 
comparatively small, owing to the fiscal con¬ 
ditions under which the maltster worked. After 
these conditions were changed in 1880, the 
maltster was enabled to malt any class of barley 
suitable for brewing purposes, and, as a con¬ 
sequence, the demand for a more extended 
knowledge of barley arose. 

Almost the only reference to barley in 
relation to malting in Dr. Graham’s lectures is 
contained in the single remark that it should 
be grown on a light soil and should contain a 
large amount of starch. This must not be 
taken as accurately defining the knowledge of 
the time, but such a very brief reference to 
barley in a comprehensive course of lectures on 
brewing indicates that the subject was not 
regarded by brewers of the day as one of great 
importance. 

The first distinct advance in our modern 
knowledge of barley may be traced to Kornioke, 
of the Academy of Agriculture of Poppelsdorf, 
who published a monograph on barley in 1882. 
This was followed in 1885 by the publication, 
in conjunction with Werner, of a still more 
comprehensive work, in which all the then 
known varieties of barley were described, 
together with the results obtained when culti¬ 
vating them on the experimental plots of the 
Academy. But Kornicke’s work was carried 
out and described in Germany, and little or 
nothing was known of it in this country outside 
the circle of professional botanists, until it was 
brought into general notice by E. S. Beaven, of 
Warminster. So far as this country is con¬ 
cerned, Beaven is unquestionably entitled to be 
called the father of our modern knowledge of 
barley; it is his work, his publications, and his 
enthusiastic support of any inquiry relating to 
barley, that have mainly contributed to the 
recent advance in our knowledge of the subject. 

Beaven’s first important communication on 
barley was made in a paper written in con¬ 
junction with Muuro, and published in the 
Journal of the Boyal Agricultural Society in 
1900. In this paper the different types of 
barley cultivated in England are described, and 
it also contains an account of the results 
obtained when growing a number of different 


types of barley omjexperimental plots atl War¬ 
minster. But it is !to Beaven’s] well-known 
paper on “Varieties of Barley,” published in 
the Journal of the Institute of Brewmg in 1902, 
that we must look for a work which has become 
a standard for all agriculturists, brewers and 
others in this country who are interested in 
malting barley. 

Beaven’s paper is divided into two sections— 
in the one he classifies and describes all the 
known types and varieties of barley, and in 
the other he discusses them from the maltster’s 
point of view. A very brief summary of this 
paper, although so well known, will not perhaps 
be out of place here as an aid in demonstrating 
the position we now occupy with regard to our 
knowledge of barley. 

Beaven adopted, in the main, Kornicke’s 
system of classification of barley, which is 



Fig. 1.-—Two-rowed Barley. 

A, Broad-eared barley {Hordeimi seocriton) with 

short jointed rachis. 

B, Narrow-eared barley (JY. distichum) with long 

jointed rachis. 

simple and easily understood. It is based on 
the position and character of the flowers of 
the barley plant which produce the seed,. 

The flowers are situated, as is well known, on 
the stem of the ear of barley termed the rachis. 
If we examine the rachis of an ear of common 
barley from which the corns have been removed, 
we find that it is a flattened stem with joints on 
each side of it placed not opposite to each other, 
but alternately. Now the flowers of the barley 
plants spring from these joints, and the slide 
shown on the screen represents the appearance 
of the flowers springing from a single, joint of 
an ordinary two-rowed barley. They are three 
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in number, as is the case with all the forms of 
barley with which we are concerned, but the 
central flower is much larger than the two side 
flowers. If we could examine the constitution 


of these flowers more closely, we should find in 
the present instance that the central flower is 
the only one which is fully developed and 
possesses an ovary capable of forming a seed— 
the two outer flowers are merely abortive ones. 
Consequently, after fertilisation and seed develop¬ 
ment, a single row of corns only would be found 
on each side of the rachis of this type of barley, 
and in this manner what is ordinarily kno^vn as 
a two-rowed barley is constituted (see Fig. 1), 
But, on the other hand, there is a type of barley 
in which we find that all three of the flowers on 
each joint of the rachis are fully developed and 
each capable of forming a seed (see Fig. 2). Under 
these conditions, after fertilisation and seed 
development, we find three rows , of corns on 
each side of the rachis, and this constitutes what 
is baown as a six-rowed barley. 

. From the position and character of the 
flowers of different types of barley, we are 
therefore enabled to classify them all into two 
bread groups, vk., six-rowed barleys, and two- 

To make a farther advance in the classifi- 
of the different kinds of barley, the shape 
^^ff^besheads of both six- and two-rowed barleys 
, miiif fee;^®ken into account. These may be 
or narrow and long. The long, 
narrow, heads .are occasioned. by the joints of 
the rachis from which the corns spring being 


placed widely apart — in the broad-headed 
barleys the joints are much closer together 
(see Fig. 1). 

Thus, by grouping barleys in the first place 
into six-rowed and two-rowed forms by the very 
simple means of flower arrangement already 
described, and, secondly, by dividing the six- 
rowed and two-rowed groups into narrow-eared 
and broad-eared divisions, we are enabled to 
place all the different varieties of barley of 
interest to the brewer in four distinct classes :— 

I. 

Sijo-rowed‘ Barley, 

Wide-eared, with short joints (H, hexasticlium). 
Narrow-eared, with long joints {H, vulgare), 

II. 

Two-roived Barley, 

Wide-eared, with short joints {H, aeocriton^ 
Goldthorpe). 

Narrow-eared, with long joints {H, distichum, 
Chevalier), 

This classification comprehends all the kinds 
of barleys which are suitable for malting. There 
are two uncommon species not employed in 
malting which do not come under its arrange¬ 
ment, but they may be left out of consideration 
now. 

Having classified all types of malting barley 
into fom* main sub-species, Beaven showed how 



B. A, 

Fig. 3.-”Six-rowed BabijIsy, 


A, Wide-eared, with short joints (If. hexastichum). 

B, Narrow-eared, with long joints (Jf, vulgare). 

each of these four sub-species may be further 
divided into numerous varieties recognisable 
by such characteristics as their colour, the 
character of the outer skin or husk, the nature' 



Fig. 2.—Srx-ROWED Babley (H. vulgare). 
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of the basal bristle, and other points of distinc¬ 
tion which I need not go into now. 

The system of classification just described 
has been generally accepted in this country, 
and directly and indirectly it has assisted very 
materially in advancing our knowledge of malt¬ 
ing barley. Another system of classification 
proposed by Atterberg, a Swede, in 1905, has 
more recently attracted considerable attention. 
Like the Kornicke-Beaven system, it possesses 
the merit of simplicity, and has, perhaps, in 
certain respects some advantages over the 
former, but, taken as a whole, these advantages 
hardly justify the risk of creating complications 
which are apt to ensue when a well recognised 
system of classification is replaced by a new one. 
The main use of any system of classification is 



B, A, 


Fig. 4.—^Two-eowed Baeley. 

A. Wide-eared, with short joints (K, seocriton, 

Goldthorpe). 

B. Harrow-eared, with long joints {B, (Ustichum, 

Chevalier). 

to assist in indexing and grouping individuals 
for the purpose of easy recognition, and this 
appears to be sufficiently well effected by the 
Kdrnxcke-Beaven system. 

The second part of Beaven’s valuable paper 
is devoted to a discussion of certain technical 
questions of great importance which are asso¬ 
ciated with the malting value of barley. 

The present mode of barley valuation for 
malting purposes, notwithstanding the advance 
of scientific knowledge, is still based on, the 
smne empirical methods which have been in 
use for years past. Practically, the whole of 


the world’s supply of malting barley is bought 
and sold under the rule of empiricism, and 
scientific method has little or nothing to do 
with it at present. Now the object of much of 
Beaven’s work has been to trace the connection 
between the empirical characteristics which are 
believed to denote malting quality in barley, 
and their underlying causes ascertained by 
scientific investigations, and to endeavour to 
discover if the one is supported by the other. 
The quality of barley for malting purposes is 
determined technically by such characteristics 
as the character of the skin of the grain, its 
size and shape, its colour, and the relative 
hardness of its endosperm, together with other 
(jharacteristics which are comprehended under 
the term “ maturation.” How are these 
characteristics, which are supposed to indicate 
quality” of barley from a malting point of 
view, supported by scientific investigation ? 

For instance, a thick coarse outer skin, 
according to empirical testing, characterises 
poor malting quality in a barley; a thin skin 
indicates good quality. Why are the contents 
of the barley corn, in which its malting value 
lies, correlated with the nature of the skin 
of the corn? Heaven shows that the energy 
of every seed-bearing plant, tends in two 
directions—vegetation, or the actual growth 
of the individual plant, and seed production, 
the efibrt of the plant towards reproduction. 
These two phases of life are not of necessity 
equally represented in the same individual 
plant—in fact it is common knowledge that 
very luxuriant growth is often detrimental to 
the free production of flowers and seeds. Now 
the husk, or thick skin of the baidey corn is no 
part of the true seed, it is merely the withered 
remains of two leaves of the barley plant which 
originally enclosed the flower, and which con¬ 
tinue to adhere to the true seed when it is ripe. 
Bo the husk of the barley corn reflects the 
character of the vegetative growth of the plant 
which bore it. What then must we expect of the 
character of the seed of a coarse and so-called 
thick-skinned barley ? Such a skin is the result 
of luxuriant vegetation, and Beaven’s experi¬ 
ments show that the seed borne by plants of 
luxuriant growth, induced, maybe, by over¬ 
manuring, thin planting, or heavy soil, almost 
always lacks the quality of good malting barley. 
It is usually hard, contains excessive amounts 
of nitrogenous matter, and is dejfieient in starch. 
Too luxuriant a growth of the plant does not go 
with the production of good seed—whence one of 
the ordinary methods of the valuation of malting 
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barley by external aixpearance is upheld by 
scientific investigation. I may further add that 
this conclusion has been very amply confirmed 
more recently by investigations carried out in 
the Gruinness Eesearch Laboratory and described 
in the Transactions of that Laboratory. 

The maturation ” of barley as an indication 
of malting quality is another most important 
question to which Beaven has devoted a very 
considerable amount of attention. The quality 
of maturation, which may be defined as the 
complete development and ripening of the seed, 
comprehends almost all the characteristics 
denoting xnalting quality in barley, and its 
importance can hardly be over-exaggerated. 
In fact, Beaven maintains, with regard to the 
valuation of barley for malting purposes, that 
more importance may be assigned to the proper 
maturation or ripening of the sample than to 
the particular variety of barley from which the 
sample has been growm. He does not, of 
course, overlook the great differences in malt¬ 
ing value which exist between the various 
varieties or species of barley, but considers 
that even these are less important than 
maturation, and I am inclined to think that 
there are very few technologists who will 
disagree with this view. 

The character of maturation is usually judged 
from the external appearance of the grain. 
Beaven, however, points out how other data 
may assist in recording this important quality 
These data are:— 

1. The melloumess of the grain, indicated by 
its whiteness when cut through. 

2. The specific gravity of the grain. 

3. The relative starch and nitrogen content 
of the grain. 

i. The character of its nitrogenous matter. 

All these data are shown to be interdependent 
to a greater or less extent. For instance, 
mellowness or “ mealiness ” of the grain, that 
very desirable characteristic for a malting 
barley, has been shown to be "accompanied by 
air spaces within the starchy mass of the 
endosperm of the grain; in fact, the white 
mealy appearance of a mellow corn is occasioned 
by the presence of numerous small fissures 
ramifying through this starch-containing part. 
Consequently a tender grain of barley has a less 
specific gravity than a steely grain, because 
i# contains numerous air-filled, or possibly 
«^ous spaces. 


.^eely barley generally possesses j 
content, and, being steely, it 
gravity is comparatively high. 


High nitrogen content is also intimately 
associated with the relative amount of starch 
present in the grain. Barley may contain 
from 8 to 12, or even more, per cent, of 
nitrogenous matter, and excess of this matter 
displaces to a greater or lesser extent the 
soluble starchy matter of the grain; as a 
consequence, with a barley of high nitrogenous 
content there is a loss of extract, for the greater 
part of the nitrogenous matter which displaces 
the starch is not capable of yielding available 
extract. 

The relation of the character of the nitro¬ 
genous matter of the grain to the data regarding 
mellowness, specific gravity, and relative starch 
and nitrogenous content, is less well marked. 
Beaven shows, however, that by employing 
58 per ,, cent, alcohol as a solvent for the 
barley proteins, certain of the proteins soluble 
in this solvent are markedly less in amount in 
steely barleys than in mellow ones, and thus he 
knits together to some extent the character of 
the nitrogen constituents of barley with the 
other characteristics determining maturation, 

I regret that it is impossible to refer now, 
even briefly, to maixy other important points 
discussed by Beaven in his attempt to harmonise 
the more scientific aspect of matunition with 
that of technical experience. The infiuenco 
which liis work in this direction has exerted in 
advancing our knowledge of the character of 
. barley, suitable for malting purposes is very 
great indeed. 

I must now pass on to consider some of the 
conclusions arrived at by Beaven when studying 
certain sub-species and varieties of barley from 
the agricultural and malting points of view. 

The six-rowed barleys, which are so important 
as malting material, are obtained almost entirely 
from countries possessing a warmer and more 
sunny climate than our own and, from the point 
of view of home agriculture, there is but little 
to be said at present about them. It is well to 
bear in mind, however, that experience has shown 
in recent years that good malting barley of six- 
rowed type can be grown in this country as a 
remunerative crop. Some six-rowed barleys 
are remarkably heavy croppers, and possess 
characteristics of considerable value. Hybrid 
six-rowed barleys have been produced which are 
promising, and marked improvement in the 
general character of six-rowed barleys has also 
been obtained by judicious selection. There 
is, no doubt, a considerable amount of pre¬ 
judice in this country against six-rowed barley 
culture, and much of this is well justified; but 
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it is desirable to bear in mind for the good of 
both agriculture and brewing that conditions no 
doubt exist under which the growing of a 
suitable variety of six-rowed barley may yield 
very remunerative crops. Such conditions are 
found both in Belgium and the north of 
France. 

Two-rowed barleys are the special considera¬ 
tion of the agriculturist in this country, and 
probably will always remain so. As we have 
seen, there are two distinct classes or sub¬ 
species of two-rowed barley in cultivation—the 
long narrow-eared kind often styled “ Cheva¬ 
lier,” and the short wide-eared kind, usually 
called “ Groldthorpe” (Fig. 4). Now, about the 
respective merits of these two kinds of barley 
very wide differences of opinion exist, more 
especially with regard to their malting and 
brewing value. 

Thirty-seven years ago, when Dr. Graham 
lectured, broad-eared barleys were compara¬ 
tively little grown, but since that time their 
culture as Goldthorpe, or as hybrids such as 
Stand well and Invincible, has gradually spread 
until, in some parts of the country, they appear 
to be displacing the narro^v-eared Chevalier 
type altogether. Some brewers, who find broad¬ 
eared barleys supjdy material suitable to their 
need, contemplate this with equanimity; others, 
probably in the majority, regard the change 
with great disfavour, for they maintain that the 
best qualities of beer can only bo obtained by 
the use of malts made from narrow-oarod 
Chevalier barleys. Beaven has much to say 
in connection with this subject from the point 
of view of the relative malting value of 
Goldthorpe and Chevalier barley, but, impor¬ 
tant as it is to settle the question of malting 
value, this does not of necessity settle the 
question from the brewers’ point of view— 
the brewery must be the ultimate court of 
appeal. Granting for the moment that malts 
in every respect of equal value, according to 
our malt standards, can be made from Gold¬ 
thorpe and Chevalier barley, it does not follow 
that the results they yield in the brewery will 
be equally satisfactory. Evidence with regard 
to this question is very conflicting. Making 
every allowance for prejudice in one direction 
and another, practical results indicate that, in 
some breweries at least, Goldthorpe malts prove 
inferior to Chevalier for brewing the highest 
qualities of ale. Very possibly the true cause 
for a difference of opinion on this question 
originates in the varying requirements of 
different breweries. These requirements vary 


to a very great extent, and may well deter¬ 
mine the difference of opinion held on this 
subject. At present the relative merits of 
Goldthorpe and Chevalier barley as brewing 
material remain in dispute, with the weight of 
evidence tending in favour of Chevalier for the 
production of the higher qualities of ale. 

Apart from the relative brewing qualities of 
Goldthorpe and Chevalier barley, Beaven’s work 
on their relative malting value is of importance. 
Goldthorpe barley, contrary to what is often 
believed, is, according to Beaven, not a more 
highly nitrogenous barley than Chevalier—in 
this respect the two barleys are very similar. 
Neither does Goldthorpe appear to be a less 
free-working ” barley than Chevalier, when 
malting conditions are strictly parallel. Its 
extract-yielding capacity is, on the whole, 
somewhat larger than Chevalier, and if, in 
certain respects, it must be placed a little lower 
than some kinds of Chevalier, on the other 
hand it is superior to other kinds. In fact, to 
quote Beaven’s own words, his results prove 
that sweeping condemnations of Goldthorpe 
are not warranted,” but he also adds, “they 
prove nothing more.” This was the position 
when Beaven read his paper in 1902, and at the 
present time there appears to have been no 
further advance towards a more definite under<* 
standing of the subject in this country. It is 
one that is left for the future to decide, and is 
certainly one that deserves the special attention 
of both brewers and agriculturists here, if, as 
some suppose, there is a prospect of the culti¬ 
vation of Goldthorpe farther displacing that of 
Chevalier. 

There is much need in this country for 
further knowledge of these and other kindred 
subjects associated with barley. A good deal 
has already been done in the direction of 
hybridising barley and producing new species 
suitable for malting purposes. Messrs. Gartou ' 
have been the leaders in this, and Professor 
Bififen of Cambridge has also taken up the 
subject, and, following Mendelian methods, 
appears to be obtaining most valuable results. 
Beaven is also conducting experiments in the 
same direction. Experiments have also been 
carried on at various agricultural centres, 
notably at the Agricultural station of the 
University of Leeds, on the influence of different 
manures on the yield and quality of barley, 
which have added considerably to our knowledge 
of these subjects. But no thoroughly syste¬ 
matic investigation of barley both from the 
agricultural and the malting point of view has 



948 


JOUENAL OE THE EOYAL SOCIETY OP ABTS. 


Augmt 25, 19U. 


been attempted in this country such as the one 
which has been carried out by the Danish 
Department of Agriculture with so much 
success. No one, of course, looks for assistance 
from our English Department of Agriculture 
in any practical investigation of this kind, so it 
comes with additional pleasure to find that the 
Irish Department of Agriculture has, during 
recent years, actively participated in a prolonged 
and systematic investigation in connection with 
malting barley, the results of which are of 
very great ioterest. As the results of this 
investigation are but little known in this 
country, and as they undoubtedly represent 
the most recent advance in knowledge regard¬ 
ing the cultivation of malting barley, it 
appears very desirable to refer to them here.* 
It is true the object of the investigation was to 
study the requirements of barley cultivation in 
Ireland, a country where agricultural conditions 
differ materially from those obtaining here, but 
nevertheless it will be found that the knowledge 
gained possesses much interest for us in 
England. 

A few words may perhaps he said with advan¬ 
tage regarding the admirable system adopted in 
the -Irish investigation. The first and main 
object was to ascertain, in the interest of Irish 
agriculture, what kind of malting barley was 
the most profitable for the farmer to grow. 
Other important points in connection with the 
influence of manuring on yield and malting 
quality, time of sowing, climatic conditions 
during growth and harvesting, etc., also fonned 
part oif the investigation, but these points were 
in a manner subordinate to the main object 
abeady mentioned. 

the leading experiments, which were com¬ 
menced, in 1901 under the supervision of the 
Irish Department of Agriculture, were sup¬ 
ported very materially by Messrs. Guinness, 
of Dublin, who not only contributed largely 
towards the necessary expenses, but also 
employed the extensive technical and scientific 
resoumes they have at their command to assist 
the investigation. Under these circumstances 
the experiments were carried on under especially 
Javourahle conditions for obtaining valuable 
practip^.results. ' 


f ivere conducted on farms 

^ 0^iEuW iiiroughout the barley-growing dis- 
; of Ireland, and were continued during a 

I j of ^ successive years. In this way com- 

I am Sndel)t6d to a report on 
P I>ri«'te<i for jffivate eircula- 

f I' Son & Oo. 


plicating factors associated with soil, district, 
and varying weather conditions were to a large 
extent eliminated during the investigations. 
The various kinds of barley cultivated were 
grown on two-acre plots, areas sufficiently large, 
not only to yield thoroughly representative 
crops for technical valuation, but also quantities 
of grain large enough to be malted in the 
experimental malthouse of Messrs. Guinness. 

The kinds of barley examined comprised both 
narrow-eared and broad - eared types. The 
narrow-eared barleys included the varieties 
known as Archer, Scotch Chevalier, Hallett’s 
Chevalier, Old Irish and Danish Archer. The 
broad-eared barleys included Goldthorpe and 
Standwell, the latter a very well-known hybrid 
reproducing Goldthorpe characteristics. 

The most important object of the investiga¬ 
tion was to determine the yield and money value 
of the different varieties tested. The yield was 
obtained, after careful supervision during har¬ 
vesting, by weighing the grain after threshing ; 
from the result, the yield per statute acre was 
calculated. The money value was determined 
by multiplying the yield per statute acre by the 
value of the grain on the Dublin market 
determined by expert valuation. 

The result obtained was styled the “ Value 
per acre.” 

I will now describe, in as few words as 
possible, the morei important results obtained 
with the diflerent barleys during the investi¬ 
gation. 

Archer ,—This variety of narrow-eared barley, 
which is well known and appreciated in our 
English eastern counties on account of its high 
yielding capacity and stiff straw, proved in the 
Irish experiments to be the most profitable of 
all the varieties of barley just referred to. The 
average yield per acre throughout the whole 
course of experiments was 6 qrs. 25 st., and the 
value per acre was ^8 16s. After most careful 
statistical examination this proved to be 12s. 
more than the nearest competitor in the in¬ 
vestigation, and 16s. more than the nearest 
narrow-eared variety. The quality of the 
barley was generally good, although it was 
somewhat dull in appearance and less attrac¬ 
tive looking than true Chevalier barley; on 
the other hand it usually proved to be the 
better material in the malthouse* Somewhat 
late ripening appeared to be its only drawback 
throughout the Irish experiments. The some¬ 
what late ripening and dull colour of Archer 
barley as compared with Chevalier are points 
well recognised in this country, and are 
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evidently not peculiar to the Irish cnltural 
conditions. 

Scotch Chevalier >—This variety proved to be 
distinctly inferior to Archer, its “value per 
acre ” being 16s. less. The estimated probable 
error of this comparison is Is. 6^., and the odds 
that Archer is better than Scotch Chevalier 
on the farms and during the seasons tested are 
over a million to one. I may add that I am 
not responsible for the very sporting manner in 
which this latter statement is expressed; I 
quote direct from the Irish report. The 
“probable error” and “odds” mentioned in 
this report have been determined by the most 
approved mathematical means. 

Old Irish ,—The results obtained with this 
variety were very poor. Its value per acre as 
compared with Archer was 22s. less. 

HalleWs Chevalier ,—This variety was even 
more disappointing than Old Irish, and its value 
per acre was 295. less than that of Archer. 

Danish Archer ,—This variety appears to have 
been derived from a true Archer barley originally 
imported from our eastern counties into 
Denmark a number of years ago. It is now 
very largely cultivated in that country, and is 
recognised as the best barley grown there. In 
Ireland this barley proved even better than the 
ordinary Archer referred to, and its value per 
acre came out lls. higher, 

The broad-eared barleys tested were Gold- 
thorpe and StandwelL Compared the one with 
the other, the value per acre of Goldthorpe was 
165. more than that of Standwell, and the odds 
that Goldthorpe is a better barley than Stand- 
well are over a hundred thousand to one. In 
appearance there was apparently little to 
choose between the two ; Goldthorpe, however, 
proved to be better malting material than 
Standwell. The smaller yield of Standwell 
was apparently due to a characteristic it pos¬ 
sesses of producing a very considerable number 
of “ deaf ” ears. This originates from a general 
tendency in this hybrid barley of some of the 
florets to escape fertilisation. 

The result of the Irish investigation up to 
this point proved that Archer (excluding Danish 
Archer) was the best of the narrow-eared barleys 
examined, and Goldthorpe the best of the wide¬ 
eared varieties. But a careful comparison of 
the relative merits 6f these two barleys was very 
desirable, because there is a general idea in 
Ireland that wide-eared barleys are more suit¬ 
able for certain districts and narrow-eared for 
others, A similar impression exists in this 
country also, and therefore the results of 


the Irish investigation in this direction are 
peculiarly interesting. 

Throughout the investigation extending over 
six years, Archer and Goldthorpe were grown 
side by side at farms scattered over the whole 
of the barley-growing districts of Ireland, and 
in all fifty-one comparisons were made. From 
a general average of the results obtained, the 
value per acre of Archer was found to be 
£,8 16s. as against £8 3s., the value per acre of 
Goldthorpe—an advantage of 12s. in favour of 
Archer. The calculated odds that Archer was 
a more profitable barley than Goldthorpe are 
about twenty thousand to one. From a general 
average of all the experiments, therefore, Archer 
proved to be a better barley from the farmer’s 
point of view than Goldthorpe. Moreover, 
when the experiments where sub-divided into 
different districts the same result was obtained, 
Archer proving to be the better barley in every 
case. 


i 

District, 

of 

Tests. 

V.P.A. 
in favour 
of 

Archer. 

Probable 

eiTor. 

Odds in 
favour 
of 

Archox*. 

Cork . . , 

12 

s. d. 

11 0 

Is. d, 

4 Y 

lOtol 

Wexford . . 

10 

10 0 

6 0 

7 „ 1 

Louth. . . 

8 

15 0 

6 7 

10 „ 1 

Central Plain ’ 

21 1 

1 

12 0 

3 5 

100 „ 1 


The conclusion finally arrived at is, that 
although certain individual soils may still be 
found which suit Goldthorpe better than Archer, 
there is no doubt that in the vast majority of 
cases it will pay the farmer better to grow 
Archer. This conclusion, of course, applies to 
Ireland where the experiments were conducted, 
and where agricultural and climatic conditions 
are somewhat different from those of this country, 
but nevertheless there appears to be no jprima 
facie reason why future investigation may not 
demonstrate a similar conclusion here. In this 
respect alone the Irish experiments are well 
worth the attention of the agriculturists of this 
country. 

The advantages of purity of seed is another 
question of great importance which is brought 
into conspicuous notice by the Irish investi¬ 
gations. During the course of the experiments, 
it became evident that ordinary, so-called, 
pure seed of any of the varieties of barley 
tested, represented a mixture of various strains. 
Differences of growth and habit, of size of ea^^; 
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of time of ripening, and other factors of a minor 
character, demonstrated the mixed nature of the 
seed ordinarily cultivated, and evidenced that 
in any thorough investigation of barley for the 
purpose of ascertaining the most desirable kinds 
to cultivate, absolute purity of the seed must be 
assured. In order to meet this demand, in the 
first instance pure seed was obtained from a 
single selected plant or ear of the particular 
variety under examination, and it was sown 
under conditions which precluded any chance 
of accidental admixture. Harvesting and re¬ 
sowing were afterwards continued with every 
precaution to preserve purity, until a crop of 
pm’e seed was obtained sufficiently large for 
cultivation on a farming scale. Subsequently 
experiments were conducted in which the pure 
selected seed was grown on a number of farms 
side by side with the ordinary seed from which 
the pure strain was originally derived. In all 
cases the crops grown from selected seed not 
only exhibited remarkable evenness of growth 
as compared with those grown from ordinary 
seed, but the yield at harvest time was also 
distinctly larger. In the case of Archer, the 
mean of eleven different experiments demon¬ 
strated that the value per acre of the crop from 
selected seed was lla. more than that of the 
crop from ordinary seed. Experiments with 
selected Ooldthorpe also showed a somewhat 
similar gain in value as compared with ordinary 
Goldthorpe. In fact, the Irish experiments 
demonstrate to a point of certainty that a great 
gain may be achieved by proper attention to 
the selection of pure seedl. What this gain 
would represent for Ireland alone is estimated 
in the report of the Irish experiments. “ If,” 
the report says, “pure selected Archer or 
Banish Archer were substituted throughout 
Ireland for the existing varieties, it would result 
in an increase of yield of six bushels per acre, 
which would mean an increase in the value of 
the yield of over ^9200,000.*' 

There is much more in the valuable report 
of the Irish experiments on barley culture to 
which T should like to refer if tim^ allowed, but 
I must bring my remarks to a conclusion. 

I have referred in this lecture to the leading 
results obtaiined from the Irish experiments, 
because, in- the first instance they demonstrate 
the limit of our present knowledge with regard 
barley cultivation; and, secondly, because 
they indicate how much can be done for the 
^culture by the joint action of the 
‘' egrietilturisfe and the brewer. 

this country the cultivation of barley still 


awaits systematic investigation, and every year 
very many thousands of pounds are lost to 
agriculture from the lack of knowledge which 
is undoubtedly attainable, Is it too much to 
hope that, following the example of Ireland, 
joint action between the agricultural and the 
malting and brewing interests may be arranged 
in order to facilitate a thoroughly systematic 
investigation of the subject? The prize is a 
very large one, and, moreover, it is certain of 
attainment. 

No doubt misunderstanding to some extent 
does exist between the agriculturist and brewer 
which tends to keep them apart, but, as I have 
said before, it is based on misconceptions. 
There is nothing in the economic conditions of 
brewing which is antagonistic to the welfare of 
agriculture; on the contrary, the two industries 
possess many interests in common. Why should 
not these common interests prevail over mis¬ 
conceptions, and bring agriculture and brewing 
together for the carrying out of a joint work 
which would confer great benefit on both 
industries ? 

HENEQUEN AND BANANA CULTIVA¬ 
TION IN MEXICO. 

The State of Oolima is peculiarly adapted for 
the henequen plant (agava rigida elongata), which 
produces the sisal hemp of oommeroo. The foot¬ 
hills are generally barren of timber, and are often 
covered with grass, the soil being thin and some¬ 
times rooky, but the climate and all the conditions 
are perfect for the cultivation of this ifiant. There 
is little labour in growing henequen, or in harvesting 
the crop, and the machinery necessary for the 
separation of the fibre from the leaves is cheap, 
and can be worked by the natives. It has been 
customary in Mexico to cultivate henequen without 
regard to the number of plants to an acre or to 
their position, The United States Consul at 
Manzanillo says that sometimes as many as fifteen 
hundred are put on an acre of land. The plan 
usually adopted is to plough and prepare about ten 
acres of level land, to b^ used as a nursery, in 
which the small plants are set six inches apart in 
rows two feet apart. In this manner, while the 
larger field is being prepared the young plants 
acquire a vigorous growth. As the fields are 
planted, the stock from the nursery is replaced 
until the first ones set out produce suckers, which 
may be taken up and left in the sun for two or 
three weeks, as this makes them better and 
stronger. Plants in the field are set six feet 
apart in rows nine feet apart. During the first 
two years, if the ground is not too rocky, it is 
planted with maize or beans. After this the 
henequen requires Air and sunshine, and needs no 
care or cultivation. When the plant commences 
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to mature (fourth year), the leaves can be out at 
any time during the dry season, and every twelve 
months thereafter. During the first four or five 
years the plant will produce from fifty to sixty 
suckers,” which may be used for transplanting. 
The net profit from the production and sale of 
sisal fibre is said to be from d320 to .^33 per acre. 
As the heneq^ueii plant lives and produces for 
fifteen or twenty years, without being transplanted, 
and is not attacked by insects or disease, and 
requires little expense for harvesting, it possesses 
a great advantage over crops which have to be 
planted each year. In many districts of the State 
of Colima irrigation is not necessary, and banana 
bulbs may be set out at any time of the year. The 
native banana (manzana) will not bear transpor¬ 
tation for any distance, and for this reason the 
Governor of Colima appointed a commission to 
inspect the “ Boat^n ” variety, which is grown in the 
State of Tabasco. The commission returned with 
25,000 bulbs, which were distributed amongst the 
farmers. The “ Boatan” banana is of good size, 
has a thick skin, fine texture, and is free from fibre 
and lumps, and has found favour in the American 
markets. The soil in which the banana is planted 
should be a sandy loam, and when ploughed and 
harrowed the ground is measured in squares of 
three metres (metre = 39*3 inches), which gives 
about four hundred plants to the acre. When the 
sprouts reach the height of one foot they may be 
transplanted. When the land is marked into 
squares, a hole three feet square and three feet 
deep is made, the ])lant being ifiaced in tho centre. 
The reason the bulb is planted at this depth is 
because of the accumulation of leaves and (Ubm 
which form a fertiliser, and also retain tho 
moisture. The land being set with bananas, may 
be planted with maize or beans, thus reducing tho 
cost of cultivation tho first year. It requires 
twelve months for a stock to mature and produce 
a bunch of fruit from the bulb. During the growth 
of the first stock there will come several shoots, the 
largest one being allowed to stand, while the others 
are taken up and replanted. The stock left will 
attain sufficient growth to produce one hunch of 
bananas in four months, or three bunches from 
-one plant, or 1,200 bunches per acre annually. 
Planters receive tenpenoe per bunch at the 
plantation, and as tho cost of production is .€10 
per acre, very satisfactory profits are realised. A 
very fine fibre is extracted from the banana stock, 
which is used in the manufacture of hammocks. 


WOMEN IN JAPANESE INDUSTRIES. 

Japan is seriously discussing the advisability of 
passing laws to regulate labour in its factories, to 
afieot more particularly the hours of labour of 
women and girls. An interesting statement has 
been made by the Director of the Industrial 
Bureau of Japan, which shows how far women 
are responsible for building up Japanese industries. 
This report shows that Japanese women’s labour 


as an industrial factor is very great, their in¬ 
fluence being keenly felt in almost every industry. 
Commencing with the production of raw silk, 
which occupies over 50 per cent, of Japan’s total 
export trade, female labour largely enters into the 
manufacture of habutar (silk goods), cotton yarn, 
and other staples of export. The extensive 
employment of female labour may be due to its 
comparatively low price, but in many instances 
work can be done better and more efiectiively by 
women than by men. The percentage of women 
engaged in the industries of Japan is stated to be 
as follows, as compared with men: Men employed, 
34: per cent.; women employed, 66 per cent.; 
showing that there are nearly twice as many 
women as men employed. There are usually fixed 
hours (twelve) as to the time for daily employ¬ 
ment. In spinning raw silk, floss silk, cotton, 
weaving, knitting, and braid manufacture, there 
were employed, in the latest year for which the 
figures are available, a total of 373,284 persons 
classified as follows: Males over 14 years of age, 
40,789; under 14 years of age, 2,475; total number 
of males, 43,264. Females over 14 years of age, 
296,424; females under 14 years of age, 33,596; 
total number of females, 330,020. The wages paid 
to males over 14 years of age ranged from one 
shilling, the highest rate, to sovenpeuce halfpenny. 
Males under 14 years of age received from tivepenoe 
to as little as threepence per day. Females over 
14 years of ago receive from sevenponoo, the 
highest rate, down to fivepenoe per day. Females 
under 14 years of age received from fourpenoe 
halfpenny per day down to twopence halfpenny. 
From this report it will be seen that tho wages 
paid to factory operatives are very small indeed. 
This fact is also applicable to all other kinds of 
industrial labour. It is not surprising therefore 
that Japan’s export trade has increased from 
13 millions sterling in 1891 to over 46 millions 
in 1910. 


CAMPHOR PRODUCTION IN BURMA. 

The camphor tree, principally the Bhimea baU 
samifera, seems to be indigenous to certain parts of 
Burma, and the experiments conducted by the 
Forest Department to cultivate the Chmamomum 
campJiora show that this tree can be successfully 
grown in the Upper 0 hind win, Myitkyina, and 
Bhamo districts, as also at Momeik, while in 
Maymyo tho tree is said to flourish. The experi¬ 
ments of the past few years go to show that it can 
be successfully grown in Upper Burma, and the 
species is also expected to do well at suitable 
elevation in the Shan States. There is, therefore, 
according to the American ■ Consul-General at Cal 
outta, a fair possibility of a camphor plantation 
on a large scale in Burma proving successful and 
profitable, and there is no reason, it is said, why a 
camphor industry should not be started in the 
province. The question of camphor distillation in 
Burma was recently considered by the Forest 
Department. The first point was to design 
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experimental still of sufficient capacity to see if 
camphor could be manufactured on a commercial 
scale from the Blmma halsamifera; the next point 
required a chemical investigation to determine the 
percentage of essential oil in the fresh green plant, 
and compare it with the percentage obtained from 
the plant in its dry state. These analytical deter¬ 
minations were made with the plants growing in 
the Toungoo and Katha forest divisions, and the 
results show that the branches and leaves of the 
Blu^mO) halsamifera can be profitably distilled for 
the extraction of the oil and camphor. In North 
Hsenwi the leaves and thinner twigs are gathered, 
though mature leaves are preferred, and placed in 
a bamboo basket, which is put into a large pot 
containing water, but not touching the water, and 
on top of the basket a chatby (vessel) of cold water 
is placed. Fire is then applied. The steam from 
the water in the large pot passes through the 
basket, and the cold water on top, which is 
frequently changed, acts as a condenser. In a few 
hours the operation is completed, and on the leaves 
being removed the camphor is found adhering to 
the sides of the basket. It is then scraped ofi and 
placed in bamboo tubes. The yield varies accord¬ 
ing to the quality and quantity of leaves used in 
the operation. The camphor finds a ready market 
locally, as it is largely used as a medicine. The 
trade is insignificant, as the people extract the 
camphor only when they have nothing else to do. 
In Kengtung, on the other hand, a considerable 
export trade exists with the southern Shan States. 


THE RUSSIAN PAPER TRADE. 

Russia’s paper-mills depend almost entirely on 
Finland, G-ermany, and Austria-Hungary for raw 
material, which dependence is supported by the 
present preferential tariff in favour of Finland. 
On acoonnt of Finland’s proximity to Russian 
ports of entry, wrapping and wall-paper are carried 
frequently in ballast. Paper manufacturing has 
been so long concentrated in the hands of the 
Finlanders, and the technical features so con¬ 
stantly improved by introducing inventions in 
machinery and discoveries in chemistry, that paper¬ 
making in Russia is also more or less dependent 
upon Finland. In Finland, according to a recent 
report of the American Consul at Moscow, 168 
factories manufacture paper and paper goods, em¬ 
ploying about 15,000 workmen, with an annual 
output of, approximately, £1,800,000. Forty years 
ago the paper-making industry in Finland was of 
little iip-portanoe. Small beginnings were com- 
^ show po^bilities of future develop- 
the^ ^ly eighties, and the example of 
/ llbrTOy Bmd Sweden did much to stimulate Fin- 
directic®u In 1885 about 2,000 persons 
, were employ^ in the paper and pulp industry. 

increased in 1895 to 4,000, and 
It is estimated that now 16,000 
W - working at, the factories and mills. 

copibliaed ■'furnish only about 


3J per cent, of the total amount of paper produced 
in Europe, yet on account of immense extents of 
forests, accessibility to the ocean and numerous 
waterfalls, the former is certain to play a most 
important part in the world’s future market. The 
paper industry is carried on extensively at many 
important commercial centres in Russia, including 
the provinces of Moscow, St. Petersburg, Novgorod, 
Livonia, Vladimir, and Kaluga. It also prospers 
in the governments of Perm, Vologda, Kiev, Vilna, 
Tula, Viatka, Kostroma, and Vitebsk, Six factories 
produce mechanical wood-pulp; five manufacture 
sulphite-pulp, and three specialise in cellulose 
products. The majority of mills manufacture 
hoards ” and “ wrappings.” About fifty concerns 
produce cardboard, and the same number wrapping 
papers. In newspapers, only seven mills are working 
for Russian requirements, though there is a dis¬ 
position to increase the number so as to supply the 
entire trade of the country, which is in the hands 
of the Finns. Formerly all cigarette paper was 
imported, but recently Russians have undertaken 
to supply themselves, as the demands are incredibly 
large. They appear to be succeeding in the manu¬ 
facture of this kind of paper and its subsequent 
fabrication into tubes, which are supplied with a 
cardboard mouthpiece. A simple machine was in¬ 
vented some years ago by a Russian for filling the 
tubes with tobacco, of which one pound will suffice 
for 1,000. Many factories found in the country are 
provided with machinery of the latest type and 
run by electric motors, while many are content 
with old-fashioned equipments. Competition in 
paper-making is keen, but various firms in Moscow 
report that profits under favourable conditions are 
high, reaching sometimes 60 per cent. This ^.pplies 
especially to the production of , cellulose, both 
bleached and unbleached, of which Finland appears 
to have the advantage in the means of manufacture. 
Russians have attempted at several places to com¬ 
pete, but they failed because their products 
were inferior to the imported ones, and the cost of 
production was almost prohibitive. Russia manu- 
fectures every quality and design of paper, but local 
dealers state that, as a rule, products are inferior, 
excepting news paper, which is claimed to he 
superior to that manufactured in Germany and 
Austria, the texture being firmer and the gloss 
more pronounced. 


HOME INDUSTRIES. 

The Bailway Strihe ,—The railway strike of last 
week was by far the most serious that has occurred 
in our railway history. Happily it had lasted only 
two days when a truce was arranged by the accept¬ 
ance of the Government proposal to investigate the 
working of the Conciliation Agreement, and to 
report what amendments, if any, are desirable in 
the scheme, with a view to the prompt and satis¬ 
factory settlement of difierenoes. It is thought by 
some that, but , for the misunderstanding of the 
Prime Minister’s fii^t ofier of a Royal Commission, 
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this solution would have been accepted on the 
17th inst., and a strike averted. Later in the 
day Mr. Lloyd George more fully explained the 
proposal, namely, a small Commission of five, 
two representatives of the employers, and two of the 
workmen, with a neutral as chairman, to inquire 
into the working of the Conciliation Agreement, to 
sit continuously, and to report without delay, the 
assurance being added that, if necessary, Parliament 
shall deal with the recommendations forthwith. 
Unfortunately this elucidation came too late to 
prevent the strike, but fortunately for all concerned 
the arrangement foreshadowed was accepted late 
on Saturday night, and the men were to resume 
work as soon as possible, none being punished for 
the part they played in the recent disturbances. 
There can be little doubt that there is substance 
in some of the complaints of the men, and nothing 
is to be gained, and much may be lost, by treating, 
as some leading newspapers have done, the demands 
of the men as midsummer madness, probably due 
in large part to the abnormal heat. The first 
complaint of the men is that they cannot get their 
grievances properly sifted. In 1907, when the 
Conciliation Boards were formed, it was pointed 
out that the exclusion of trade union officials 
from representation upon the Boards would breed 
trouble. There is no great industry in the country, 
other than the railway industry, where the wage 
conditions do not come before joint boards con¬ 
sisting of representatives of employers’ associations 
and of trade unions, and these joint boards have 
been of great assistance in settling disputes in 
a peaceable and friendly manner. The railway 
companies defend their refusal to admit trade 
union officials to the Conciliation Boards on the 
ground that less than one-fourth of the railway 
men belong to trade unions. But there is one 
exception to this general refusal of the railway 
companies. The North-Eastern has negotiated 
with trade union officials for many years, although 
not recognising them as representing the whole of 
the employees, and the arrangement has worked 
advantageously to all concerned. Without trade 
union officials—always a moderating force in these 
days—to represent them, the men are not strong 
enough to enforce the most reasonable claim. 
Again, new and more scientific methods of operating 
the traffic have compelled the men to work more 
strenuously, so that, even where the rate of wages 
is slightly higher than it was, in proportion to the 
effective work performed it is less. And this at a 
time when the cost of living has increased, and is 
increasing. Under present conditions the public, 
especially in the passenger service, are bettor served 
by railways, and shareholders are beginning to 
get a somewhat better return upon their capital, 
though even now it is only about 4 per cent.; but 
the position of the men has not improved. Nor is 
it likely to improve until the directors call to 
their assistance the trade unions, whose special 
task is to secure fair treatment for the operatives, 
to obtain for them a fkir rate of wage, having 
regard to the rising cost of living, and standard 


of comfort. In urging this .view of a great and 
complicated question, no support is given to the 
action of the men in issuing what may be called 
their twenty-four hour ultimatum—an action cal¬ 
culated to alienate the sympathy of their best 
friends. 

Electric Traction ,—A writer in the Times (August 
14th) asks why it is that electric traction in this 
country does not pay those who find the capital for 
working it? It is not a sufficient answer to say 
that in years gone by there was extraordinary 
difficulty in obtaining power to construct, and 
afterwards over-regulation, which greatly increased 
both the first cost and working expenses. England 
should bo the most eligible country in the world 
for electric-traction schemes, yet, judged by the 
standard of comparable industrial securities, the 
average return on the many millions invested by 
municipalities and companies in urban, suburban, 
and inter-urban transit is painfully insufficient. 
The writer in the Times finds the solution of the 
puzzle in the small fares charged. The price of 
travelling is too low, and it is solely because of 
under-payment by the passengers that practically 
the whole list of electric traction undertakings in 
this country consists of insufficiently remunerative 
systems—from tube railways down to small tram¬ 
ways and light railways. It is not a popular view, 
but there is much to be said for it. In the period 
of horse tramways — about 1878 — the average 
receipts per tramway passenger were l’84d(.; in 
1898, when there were numerous steam lines, it 
was l*28i^.; in 1910, with almost universal electric 
working, it was only l'09<i Meantime labour 
conditions have become more onerous, and con¬ 
structional maintenance and renewals more 
costly. 

Imports of Com.—In the volume of agricultural 
statistics just issued by the Board of Agriculture 
and Fisheries the figures relating to the imports of 
com in 1910 are given. From these it appears 
that the importation of wheat was the largest on 
record, exceeding the previous highest, that of 
1904, by 826,000 owts. Flour imports continue to 
decline, being just under 10 million cwts., or 
1,092,000 owts. less than in 1909. The feature of 
the yearns importation of grain was the unpre¬ 
cedented receipt of 28,942,000 cwts. from. Russia. 
This total was over 11,000,000 cwts. (62 per cent.) 
greater than in 1909, and nearly 3,400,000 cwts. 
more than the previous highest importation from 
Russia, that of 1906. Record consignments were also 
received from Australia, the total of 13,117,000 cwts, 
being 3,417,000 owts. more than in the previous 
year. The contribution from Canada was slightly 
less than in 1909, but otherwise had not been pre¬ 
viously exceeded. On the other hand, Argentina, 
Chili, and the United States supplied- nearly 
lOJ million owts. (28 per, cent.) less than in 1909; 
Supplies from the British Empire overseas formed 
in 1910 a higher proportion (85*2 per cent.) of the 
total than in any of the six preceding years. 



954 


JOURNAL OF THE EOTAL SOCIETY OF ARTS. 


August 25, X911, 


]Foo2.—‘The total quantity of sheep, lamb, and 
alpaca ^ool imported in 1910 was 803,000,000 lbs., 
or only 6,000,000 lbs. less than in the previous 
year, when the imports were the highest on record. 
Ee-exports amounted to 335,000,000 lbs., leaving 
468,000,000 lbs, as the net amount retained for 
consumption, an increase of 50,000,000 lbs. over 
the net imports of 1909, and of 17,000,000 lbs. over 
the net imports of 1907. The year 1910 therefore 
created a new record in this respect. The proportion 
of total imports from British possessions was 
83 per cent., about the same as the previous year. 
The supplies from South Africa and India were 
somewhat smaller, but Australia and New Zealand 
shipped larger quantities, the latter country thus 
surpassing the record only made in 1909, Most 
European countries sent smaller supplies, but 
France and Germany were exceptions. Imports 
from Argentina and Uruguay fell from 47 million 
to 36 million lbs., but those from other parts of 
South America increased. 

The Crystal Palace,—Tlliie Crystal Palace, with 
all it owns, theatre, concert-room, picture galleries, 
park and gardens, statuary and casts, books and 
curios, premises covering ground-rents amounting 
to nearly £1,500 per annum, is in a few weeks to 
be offered in one lot, as a going concern, at public 
auction. Meantime there is a movement on foot 
to raise a million sterling by public subscription 
for its purchase as a memorial to King Edward, 
and another project will form the subject of 
discussion at a meeting shortly to be held at the 
Mansion House, under the presidency of the Lord 
Mayor. It may be doubted whether the Palace 
can be saved for public purposes unless with the 
help of Parliament, and that would not be easy to 
get. The financial record of the Crystal Palace has 
been consistently disastrous. Opened in 1854, 
much was expected of it, and of the public support 
it would win, but it soon got into serious financial 
difficulties, the shareholders received no dividends, 
and as far back as 1887 the Company defaulted in 
payment of debenture interest. Reconstructed, it 
defaulted on its second debentures in 1891. Fresh 
working capital was introduced, but with no 
success. Before the Receiver was appointed early 
in 1909 the outstanding debentures stood at 
£600,000, and the ordinary capital had become a 
negligible quantity. At last the debenture-holders 
are seeking to enforce an absolute sale. 

The American Cotton Crop, —At the end of last 
week the Liverpool quotation for American cotton 
was B‘&6d, per Ib., as against 8*07<^. per lb. a year 
ago, and a*69d. per lb* in 1909, As late as May 
lafet the grade now quoted.at 6*66(^. was quoted at 
8* 42d# per lb. The main cause of the drop is of 
course the continuance of brilliant weather con- 
; , ditions in the American cotton belt. The present 
expecta^on is that the growing American cot^n 
' , crop will he the largest yet grown, and will come to 
r , port early enough to dissipate the pinch Which has 
almost certain to mark the finish of the 


present season. The estimate of crop conditions 
published by the Washington Agricultural Bureau 
at the beginning of the month, placed it at 89*1 
per cent. {100 being theoretical perfection) in com¬ 
parison with 88*2 a month earlier, 75’5 per cent, 
this time last year, and 71*9 per cent, this time 
two years ago. The total crop of 1908 was 
13,829,000 hales; of 1909,10,651,000 bales; of 1910, 
about 11,800,000 bales; but whereas the estimated 
acreage in 1908 was only 33,370, this year it 
is 35,004 acres. The visible supply at July 28th 
was in 1909, 2,145,000 bales; in 1910, 1,331,000 
bales; in 1911,1,313,000 bales. The outlools at the 
moment is unexpectedly favourable, but it is well 
to remember that the most critical months are still 
to come. It must not be forgotten, too, that the 
sanguine estimates of the Egyptian crop, current 
some time ago, have been greatly modified by 
reports as to the ravages of worms, and anything 
that hurts the Egyptian cotton crop affects 
Lancashire in a peculiar degree, since the fine 
counts are made very largely out of Egyptian 
cotton. 

Soya Beans,—A Yellow Book published by the 
Chinese Imperial Maritime Customs, and dealing 
with the subject of developments in Manchuria, 
refers in the following terms to the Soya bean: — 
*‘The Changohun-Kirin railway, now under con¬ 
struction, will in a couple of years open the way 
to the development of the Sungari region to its 
fullest capacity, and if this line is continued to the 
Korean frontier new districts will be thrown open, 
while the Ohinchow-Aigun lino, or at least a 
portion of it, would, if constructed, traverse 
a country where beans might thrive. The eager 
competition to secure beans in Europe shows no 
signs of slackening; and the North American 
continent appears to be about to enter the field 
as a consumer, for a large shipment of boancake 
has just been sent to Seattle, and there appears 
to be a very good opening for the product on the 
Pacific ‘ coast, where the heavy railway freights 
from the East have caused dairymen and feeders 
to look round for a cheaper feed than that which 
comes across the Bookies. With freight from 
Darien to Seattle at only (gold) $4 per ton, a good 
market should be developed. Soya beans are being 
grown in British West Africa, and experimental 
planting is carried on in practically every British 
colony *, but it seems doubtful whether such experi¬ 
ments can meet with success in competition with 
the Manchurian product, which is raised under 
ideal climatic conditions and by the cheapest 
possible labour. The general impression prevailing 
seems to be, therefore, that the bean trade has 
a good future before it; that the time of stress 
through which it is passing will not last much 
longer, and that business will, settle down when 
once normal conditions have been restored.’* 

The Bailmy Dividends,— traffic, due 
to more active trade and industry, and greater 
economy in working, have produced very satis- 
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factory results for tlie first six months of the 
present year from the dividend point of view, 
notwithstanding increase in working expenses. 
For this increase is 1 per cent, less than the rate 
at which the gross receipts improved, showing that 
the working cost was smaller. The proportion of 
expenditure to gross revenue was only 63*7 per cent., 
against 64*3 per cent, for the corresponding half of 
1910. With only two exceptions — the Great 
Northern and London and South-Western, which 
show no change—all the great companies have in¬ 
creased their rate of distribution, and all but two 
have carried forward more than a year ago. The 
Midland dividend is § per cent, more than for the 
first six months of 1910, and the London, Chatham 
and Dover is able to pay the full amount due for 
the half year on the Four and a Half Per Gent. 
Arbitration Preference against only 3 per cent. 
Every other company paying dividends on its 
ordinary stock has increased its rate of distribution 
by J per cent., with the exception of the two 
companies named above. 


CORRESPONDENCE. 


CANTOR LECTURES ON “ETCHING.” 

When anybody with some knowledge of an 
intricate subject, treats that subject before 
audiences in a couple of lectures intended to bo 
as little dull as may be, and spreading perhaps 
germs of knowledge, there is generally somebody 
who thinks it only right ” to point out that another 
treatment of the subject than that adopted 
deliberately is at least possible. This singularly 
obvious fact is really all that Mr, I. Pennell, 
stirred by a holy wroth, has conveyed to us in his 
scheme for lectures on ‘ Etching ” so preferable to 
mine, except, indeed, bis wish to be disagreeable 
to me—^which might have been taken for granted. 

My claim for attention to Bega’s etchings— 
much less lengthy, by the by, than Mr. Pennell 
angrily states—is inadmissible, it appears, only 
because Mr, Pennell is “blankly ignorant” of 
them. Much else would be inadmissible on such 
a reason assigned. 

Those living Etchers whom I praise, and whom 
Mr. Pennell does not approve of, he prudently 
avoids particularising. To Mr. PennoH—a one¬ 
sided person who, with one idea to occupy his 
head, finds that head much too full to emtertain 
any second or third—it cannot, of course, occur 
that had I spokeu at length of Vandyke or 
Piranesi, much about others must have been 
omitted that certainly needed saying. If, indeed, 
I left out Turner, that was 'because his etchings 
were only intended to be brilliant preparations. 
Even Mr, Pennell probably knows that my books 
contain tributes to him. Sir Charles Holroyd and 
Mr. Spence—Mr. Pennell’s new-born enthusiasm 
for whom I heartily welcome—were mentioned in 
the lectures if not in the report. I have for years 


made their eulogy. As for the Belgian, Bops, I 
am content to leave to Mr. Pennell the monopoly 
of enjoyment of Bops’ singularly uninteresting 
indecencies. 

But why continue, since Mr. Pennell’s whole 
complaint is based on the delusion that it is the 
business of a couple of lectures to contain all 
the material of an exhaustive treatise ? Let 
him “wait and see”—^in the later autumn—my 
largest and, I suppose, final volume on the subject 
of which he would wish us to think I know so 
much less than he does. But then, again, one has 
to remember that it is possible to “ wait ” and still 
not to “ see.” 

A parting shot I I am, it seems, no authority on 
Etching. And that is doubtless why, when Mr. 
Pennell’s own prints were issued and exhibited in 
his own land, two or three years ago, his publishers, 
as Mr. Pennell knows well, thought it particularly 
worth while to invite me to write, for the American 
public, an introductory word about them. 

Peace be with him I Prbdeeick Wedmoeb. 


NOTES ON BOOKS- 


Begimen Sanitams : The Bulb of Health. 
From tho “Vado Mecum” of the Famous Mac- 
Beat hs, Physicians to the Lords of the Isles and 
the Kings of Scotland for several centuries. By 
H. Cameron Gillies, M.D. Dedicated to the 
Marquis of Bute. University Press, Glasgow: 
Robert Maolohoso & Co., Ltd. 1911. 

Hero is a book that, within its class, outwings 
all commendation. It is the fourth of a series 
entitled “The John Ryland Facsimiles,” con¬ 
sisting of the reproduction in facsimile of old 
printed books and MSS. in the possession of tho 
Governors of the John Byland’s Library, Man¬ 
chester. The first volume of the series, reproduced 
in 1909, with an Introduction by Mr. Henry Guppy, 
was “ The Propositio ” of John Bussell, printed by 
Oaxton, circa 1476; the second, reproduced in 1910, 
with an Introduction by Mr. Henry E. Newberry, 
and a Vocabulary by 0. Wyld, was “ A Booke in 
Englysh Metre, of the Great Merchauntmari called 
* Dives Pragmaticus,’ ” printed by Alexander Lacy, 
circa 1668; and the third, reproduced in 1910, with 
an Introduction by Mr, Guthrie Vine, M.A., “ A 
Util Boke for tho Pestilence” [**Black Death”], 
printed by John Lettou, circa 1485. The first and 
third are mere tracts, far more interesting on 
account of their printers than their contents, and 
owe their preservation to having been printed, and 
bound; for once printed and bound, “ A book’s a 
book—although there’s nothing in’t.” The second 
is most interesting, as giving in about 112 
prefatory rhymed lines and 74 rhymed quatrains, 
,a complete list of the craftsmen and merchants’ 
wares that made up the daily traffics of the home 
and foreign trade of the period. The titlepage 
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refers the reader rather widely to “ Deut. 23 ” and 
“Levit. 19,” the reference undoubtedly being to 
Levit. six. S5-6 : “ Ye shall do no unrighteousness 
in . . . meteyard, in weight, or in measure. Just 
balances, just weights, a just ephah [for dry goods], 
and a just hin [for liquid] shall ye have.” The 
book would have delighted Sir Henry Y"ule, the 
greatest of English exponents of the mediaeval 
commerce of the historical Old World. But this 
fourth volume of ^‘The John Eyland Facsimiles ” 
far surpasses the rest of the series in the fourfold 
praises due to it, for its intrinsic attractiveness, 
its scientific value, the scholarly translation by Br, 
Cameron G-illies of its text from the original Gaelic, 
and his learned notes in exposition of it. As edited 
by Dr. Gillies, the volume is a most inspiring guide 
through the tangled history of the evolution of 
mediaeval medicine in Scotland, and, indeed, Great 
Britain; and in its lesser degree proves, as was 
once and for all proved by Sir Henry Yule’s 
**Marco Polo” and his glorious “Glossary” 
[Hobson Jobson], that in the hands of the pre¬ 
destined man, books on the driest and least con¬ 
sidered subjects, became veritable “ talismans and 
spells.” 

The true form of the name MacBeath is Maoh- 
beathadh, meaning “ Son of Light,” and from the 
eleventh century it has been a “ kenspiokle ” name 
in its numerous widely-varying forms of McBetha, 
MegBeth, Bead, Beda,. Betune, Beatoun, Biotun, 
Peudan, Peden, etc., in north-western Scotland; 
while' Bethune in eastern Scotland [Fife] may 
be another form of th^e name. The MS. of 
the MaoBeath’s Begimen 80/nitatn, was “dis¬ 
covered” by Dr. Gillies himself in the British 
Musenm; and his Introduction to the volume 
before us traces it through some of its wander¬ 
ings during the past three hundred years, until it 
found its safe, if for a while cryptic, refuge in the 
Museum. It maybe identified as the “ Vade Mecum” 
of John MacBeath, who lived about the middle of 
the sixteenth century; and is probably based on 
similar note-books that had been transmitted, with 
ever-increasing additions, fromgeneration to genera¬ 
tion in this family of famous Scottish physicians. 
Apart from the accumulation of experience in the 
practise of their profession, the MaoBeaths’ know¬ 
ledge of medicine by reading seems to have included 
all the best available in their time. Martin,, 
“ Gent,” who travelled in the north-west of Scot¬ 
land in 1700, states that “ Fergus Beaton in South 
tJist possessed the following MSS., namely, 
Avicenna, Ayerroes, Joannes de Vigo [Surgeon to 
Pope Julius II.], Bemardus Gordonus [author of 
and several volumes of Hippo¬ 
crates”;, and Br. GilUes adds: “ John [MacBeath] 
might have sat for his portrait to Ohattcer as his 
* Bootdur of Phisik *; 

Wei knewe he the olde Esoulapius, 
Beisoorides, and eke Rufus, 

S". SMy,' and GflJien, 

* j ^ ^ and' Avyoen, 

Averisois, 

i, \ Bernard, and Gata^an** ijoid Giibertyh.:’^ 


The stimulus given to the intoUect of Greece, the, 
vitalising intellect of the whole civilised world to 
the present day, by the emotional and spiritual¬ 
ising Bast, through the invasions of Darius and 
Xerxes, powerfully reacted on the East through 
the conquests of Alexander: centuries after which 
the now Hellenised East once again reacted 
on the West, through the propagation of Christi¬ 
anity and the conquests of the Saracens; who 
in this way served to uphold over western Asia, 
and northern Africa, and southern Europe, during 
the darker centuries between the fall of Rome and 
the fall of Constantinople, the ever-revivifying, 
reinvigorating, and reanimating traditions of Greek 
science and philosophy, learning and literature, and 
art; for Saracenic art also was but a recrudescence 
of Greek art applied to the uses of the Saracens, 
and the new world of Islam created by them. Of 
the schools of the New Learning, revived or founded 
in the wake of the Saracens, the three that became 
most famous were those of Monte Casino, originally 
founded by St. Benedict himself, a.d. 629, on the 
site, it is said [as said also of our St, Paul’s], 
of a temple of Apollo, to which a medical school was 
now added; the greatest teacher wherein was 
Constantins Africanus [Chaucer’s Constantyn] of 
Carthage [1018-87], a great Arabist, “ Orientis et 
Ocoidentis Doctor,” and translator of Hali’s 
Cofnpmdkmif under the title of Bantegnk The 
others, Salerno and Montpellier, wore more 
especially medical schools. The School of 
Salernum, nicknamed “Civitas Eippoorafcica,” 
was founded a.i>. 1160, and its two notable works 
of permanent value, not only to the student 
of the history of modicino, but the medical 
practitioner, are the rhymed Begimm Sanitatw 
Sakrnif and the Convjgendkim Bakrmiakim, The 
former was addressed to Robert, son of William 
the Conqueror, “ Anglorum Begi ” [who was cured 
of a wound at Salerno a.d. 1101]; and it at once 
became, and for centuries remained, the “Vade 
Mecum” of every medical student and physician 
in civilised Europe I fancy because once read 
you never can forget the slow and steady tread, 
and sure and sober lilt of its admirable monkish 
Latin lines. When I was a student at Edinburgh, 
1848-54, copies of the Begimen were still turning 
up at one and another of the sales of second-hand 
books there; and I possess five difiorent editions of 
the book bought by me during those years. Mont¬ 
pellier was, like Edinburgh, a university [its sex¬ 
centenary was celebrated in 1890], wherein the 
teaching of medicine was the greatest feature ; and 
it was there that Bemardus Gordon, of the Lilium 
Medicincej taught; and that other Soot named 
by Chaucer, John of Gaddesden, and Gilbert 
[“ Gilbertyn ”], “ the Englishman,” author of the 
Laurea Anglioa, and a Compendium Medicinm^ 
were taught. The MacBeath “ Begimen Sanitatis ” 
is based, as Br* Cameron Gillies Well expresses it, 
in form, on Gaddesden’s Compenditm^ md in 
substance, on the Begimen Sanitatis. Salerm, 
Turning to the text of the volume, what is fhost 
;rein^kable about' it is the constant insistence, 
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imi)lioit or explicit, of that counsel of perfection in 
all sane medioinei—^prevention is better than cure : 

Principiis obsta: sero medicina paratur 

Cum mala per longas convaluere moras; ” 
but enforced, not in the spirt of Ovid [Eemed: 
Amor: 91-2], but of Thomas a Kompis in his 
reference to these lines in the “Ee Imitatione 
Ghristi” [I., 13, Hirsche 1891]. The Third 
Chapter, dealing with diet, is so simple in its pre¬ 
scriptions, and so pious in spirit, that it might 
have been written by a native Hindu “ medicine 
man,” who still follows the precepts of the Greek 
and Eoman art of healing as received by him direct 
from his Aryan forefathers, or, at latest, through the 
intermediation of the Arabian writers on medicine. 
Stretch yourself well on awakening; bathe, and 
clean your teeth, not with a hard tooth-brush, but 
with the leaf of a melon or the skin of an apple. 
Then, with cleansed lips, say your “ Hail Marys,” 
etc. Next take a moderate walk; and on getting 
hungry take your food, and do not be too long 
before appeasing your appetite. Eat simply, and of 
one dish, and not too much of that. Pood should 
not be taken more than twice a day, and indeed it 
would seem that once in sixteen hours was con¬ 
sidered enough. The second daily meal, supper, 
should be light and short, sleeping on a full 
stomach being in every way injurious, more especi¬ 
ally to the eyesight. Never bathe on a full stomach. 
Pat, or rich food, may be taken in winter, but 
should be avoided in summer. Milk should never 
be taken with fish [as it was thought to produce 
leprosy, a belief still held in India]. Sleep should 
be taken at night, not during the day; or if in the 
heat of noonday, let it be very brief. Never eat on 
a troubled mind. Such, in is the Mac- 

Beat hs’ “ regiment of eating and drinking; ” 
and could anything be more sensible, or closer 
to the dietary regulations enjoined by the mjds and 
hakims of India, whether of the Yomni [Ionian], 
or “Greek” school, so called, or the or 

“Egyptian” [called also Suryaniy i.e., “ Syrian”] : 
the Yonani traditions coming down from Hip¬ 
pocrates ; he having derived them from the 
Egyptians, Persians and Hindus, going back 
possibly to the Ayiir Veda section of the Atharva 
Veda of the Aryan invaders of archaic India. 

I have said enough to demonstrate the deep and 
diversified attractions of the volume, and to justify 
my praises of it; and of its erudite and brilliant 
translator and editor. But I must add yet further 
expressions of gratitude to its printer and pub¬ 
lishers. In paper, typography, “ forwarding,” it is 
perfect; and, whether accidentally or intention¬ 
ally, most happy in its binding. Dr. Cameron 
Gillies knows how to quote from Chaucer, and 
either he, or his publishers, would seem, when 
considering the binding of this volume, to have 
had in mind Chaucer's lines on “A Clerk of 
Oxenforde”-^ 

“ For him was lever ban at his beddes bed, 

A twenty bokes, clothed in black or red.” 
When Chaucer wrote this he had in view the 


current colours of the cloth-wrapt books of his 
day, black, red, and blue, which continued to be 
the prevailing colours of bookbindings so long as 
cloths of various denominations were used in 
Europe for the purpose [v. National GaUery], as 
they are still used, in envelope form, for MSS. in 
India. The whole aspect of the binding of Dr. 
Cameron Gillies’ volume is of- the fifteenth and 
sixteenth centuries bound books, and this superadds 
to its other merits the talismanic touch, that after 
all is, in our heart of heart, the compelling spell 
of the rare books that in every detail set forth 
the good faith of everyone, author, printer, 
“ reader,” illustrator, paper-maker, binder, and 
publisher, concerned in their production. 

George Bibdwood. 

Cacao. By John Hinchley Hart, P.L.S. London : 

Duckworth & Co. 7s. ficZ. net. 

The late Mr. J. H. Hart—for he has, unfortu¬ 
nately, died since the completion of the work 
under uotice—was well known as an authority on 
tropical agriculture and botany. He was superin¬ 
tendent of King’s House gardens and grounds in 
Jamaica during their formation in 1875; superin¬ 
tendent of the Government cinchona plantations in 
1881; agricultural director of the public gardens 
and plantations in 1886; chief of the botanical 
department in Trinidad in 1887, and for many years 
superintendent of the Royal Botanic Gardens 
in Trinidad, He also wrote various books and 
roi^orfes on cacao, forest conservation, and pamphlets 
on the cultivation of West Indian products, and ho 
was responsible for introducing many of the exist¬ 
ing varieties of cacao into Trinidad. His knowledge 
of his subject was, therefore, both theoretical and 
practical, and in the present volume he has given 
us a very complete and valuable manual on the 
cultivation and curing of cacao. Starting with a 
chapter on botany and nomenclature, ho proceeds 
to deal with the question of selection of land, 
nurseries, planting of cacao, manuring, pruning, 
diseases and pests, and picking and harvesting; he 
then describes at length the operations for drying, 
etc., and the apparatus required therefor, and 
discusses generally the management of a cacao' 
estate. The remarkable increase in the export of 
Trinidad cacao is doubtless due in no small 
measure to Mr. Hart, In 1891 the quantity 
exported was 16,188,493 lbs., valued at £489,786; 
this rose steadily till in 1908-9 the figures 
were 49,137,088 lbs., valued at £1,162,285. The 
world’s production of cacao for the year. 1910 is 
estimated at 478,800,000 lbs. Ecuador comes 
first, with 84,600,000 lbs.; San Thom6 second, 
with 80,500,000 Ihs.; and Trinidad third, with 
67,600,000. Of British colonies (with a grand 
total of 138,600,000 lbs.), Trinidad is easily first, 
British West Africa ranking second with 
56,200,000 lbs. 

These figures will be sufiSoient to indicate the 
great^ extent of the cacao industry, and certainly 
every one interested in it would do well to study 
■ Mr. Hart’s volume. - 
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GENERAL NOTES. 


The Study op Pellagra. — The second field 
cominission for the investigation of pellagra has 
just left London for the Continent. It is composed 
of Dr. Louis Sambon, Lecturer at the London 
School of Tropical Medicine and Parasitologist to 
the Wellcome Physiological Besearch Laboratories, 
and Dr. Albert T. Chalmers, Lecturer on Pathology 
and Animal Parasitology, Ceylon Medical College. 
These two members of the Commission will 
be .joined by Professor Haase, of Memphis, 
U.S.A., Dr. Cole, of Atalanta, U.S.A., and Dr. 
Martinez, of Yucatan, Mexico, The commission 
will proceed to the study of the epidemiology 
and etiology of pellagra in Hungary, the Austrian 
Tyrol, Spain, and the south of Prance. The 
Governments of Austria-Hungary and of Spain 
have shown great interest in the work of the Com¬ 
mission, and have granted every facility for the 
prosecution of the study they have in hand. Mr. 
H. S. Wellcome, so well known for the many 
services he has rendered for the advance of 
scientific medicine, especially of tropical medicine, 
and himself a member of the Pellagra Investiga¬ 
tion Committee, has defrayed all the expenses of. 
the present field commission. The work in Italy 
in the spring of 1910 by Dr, Louis Sambon, has 
gained so many converts to the belief that pellagra 
is not due to eating damaged maize, but to a 
parasitic disease conveyed by the bite of a fly, that 
Mr. Welloome’s timely help will enable Dr.. Sambon 
and Ms colleagues still further to investigate a 
disease which causes widespread misery and fills 
the lunatic asylums in every region where it 
prevails. 

PiRB PbECAUTIOSTS AT THE CORONATION.— The 
British Pire Prevention Gomroittee have published 
a report oh the precautions taken to prevent fires 
during the Coronation celebrations. Some 14,000 
bills were posted warning the public of the danger 
of carelessness in respect to smoking, matches, and 
the use of highly inflammable material such as 
, muslin, voile, flannelette and celluloid articles; 
about as many slips and letters were sent to 
occupiers on the route of the procession and others, 
dealing mai nl y with the dangers of decorative 
materials, safeguards as to stands, illuminations, 
etc., and about four hundred newspapers and 
journals were induced to draw attention to the 
subject. Special preparations were made by the 
London Pire Brigade to ensure the safety of the 
Abbey. In various parts of the building there are 
tMrty-one high-pressure hydrants, and the south- 
I east tower contains a large water-tank with a 
capacity of 60,000 gallons. Direct 'telephonic 
‘*''eo3^munioation is provided to the^Westminster fire- 
station in Praneis-street, a motor pump with crew 
was looted outside the annexe, and during Corona¬ 
tion picked firemen were placed at fixed points 
throughWt the Abbey, each with an electric fire 
alarm in readiness to communi.cata wtth .a general 


switchboard on ground level, from which a call 
could be instantly given to the firemen in waiting 
outside the building. It was no doubt owing largely 
to the action of the Committee that accidents were 
so few. On June 22nd only one fire occurred in a 
building on the Coronation route, and this was 
probably due to defective cooking apparatus. Only 
eight fires, attributable to the celebrations and 
illuminations, occurred in the evening. On June 
2Srd there was only one fire near the long route of 
the Boyal progress, and two in the evening. 


Public Works in Morocco. —Notwithstanding 
the disturbed state of the country, some little 
progress is being made in Morocco in the direction 
of public works. In his report on the trade of 
Morocco just issued, Mr. Consul-General White 
(Annual Series No. 4624) says that tenders have 
been invited for the construction of five sections of 
roads, and of additional buildings at the Tangier 
Customs House. Land telegraph wires are being 
placed to connect the existing wires from Casa¬ 
blanca with Eabat to the north and with Mazagan 
to the south, and the wireless telegraph apparatus 
at Rabat will be transferred to Saffi, so that all the 
western ports, except Laraiohe, will be in telegraphic 
communication with Tangier and with the rest of 
the world. This will be a great boon to merchants. 
More important public works are in contenf )la- 
tion, but it is not yet known when tenders Nfill 
be invited. The first to be taken up will probably 
be, says the Consul-General, (1) the erection of 
lighthouses and harbour lights, and placing 
buoys whore required on the coast; (2) Tangit .r 
waterworks; (3) harbour works at Tangier anil 
Casablanca. There will also be further road con<, 
struction and other minor works. The compotitior. 
for the trade of Morocco continues to increase. Ai 
the ports are improved, and roads and bridges, ani 
eventually railways in the interior are made, tli| 
trade of the country will be very largely increased 
British merchants and manufacturers should 
therefore, do all in their power to increase theil 
hold on the market. British trade still maintain^ 
its position at the head of the list, notwithstanding 
the great addition to the French total by the trad^ 
across the Algerian frontier, which is classed 
entirely French, though doubtless some of thef 
goods are of British or other origin. 


Tomato-Seed Oil.— The manufacture of an oil 
from tomato seed is an industry of quite recent I 
date in Italy, where the growing and preserving of - 
tomatoes is carried on exjiensively in many parts of 
the country. In jibe province of Parma alone, up¬ 
wards of 84,000 tons of this fruit are packed every 
season. The utilisation of the seed, which forms \ 
so large a percentage of the waste in the process of ' 
packing, and which was formerly thrown away, 
must now add considerably to the profits of the 
packer. This oil somewhat resembles that o,f 
, cotton seed in its properties, and it is beginning to 
be in,steady d 0 mai^'fqr,spap-msfking. ; , v 
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CANTOR LECTURES. 

BREWING- AND MODERN SCIENCE. 

By Professor Adrian J. Brown, P.ll.S. 

Lecture 11.—Delivered February IWi^ 1911. 

Malting. 

In my previous lecture I explained the 
position in which we now stand with regard 
to our knowledge of malting barley, and indi¬ 
cated the direction and manner in which 
further knowledge of great value might be 
obtained. This evening I propose to describe 
the position of scientific knowledge with regard 
to certain questions connected with the technical 
operations of malting. 

In every operation of the maltster and the 
brewer we are brought face to face with bio¬ 
logical problems of great complexity, but in 
none is this more conspicuously evidenced than 
in malting. The brewer has to obtain his 
sweet wort, a complex fermentable solution of 
organic matter mainly of carbo-hydrate and 
protein nature, from the hard contents of the 
barley corn of which only a very small portion 
is naturally soluble. In order to do so, empirical 
knowledge dating, probably, from pre-historic 
times, teaches that he must first make the seed 
germinate or commence to grow, and that the 
changes which then take place will enable 
him to accomplish his object. What are these 
remarkable changes which take place in the 
seed during germination, and how do they come 
about ? To obtain an answer to these questions 
we have to investigate a most interesting 
problem of vegetable physiology, and one which, 
like all problems associated with life, appears 
to become more complex the further we push 
our investigations. 

I propose to describe the progress of our 
knowledge relating to this problem of the 
germinating barley corn, and attempt to bring 


such knowledge up to date; before doing so, 
however, it appears desirable to say a few 
words about the nature and constitution of 
the barley corn, I hesitate to touch on so 
well worn a subject here, but I think a few 
minutes devoted to it now will materially assist 
my future remarks. 

The barley plant is a monocotyledon belong¬ 
ing to the family of the Gramineae or Grasses, 



Fia. 5.—Longitudinal Skction of a 
Bablby Corn. 

A. The embryo, or germ, 

B. The endosperm, or starch-containing portion of 

the corn. 

and its seed, typical of the seeds of all grasses, is 
constructed in a somewhat exceptional manner. 
A longitudinal section of a barley corn (Fig, 5) 
illustrates this. It will be seen that the germ 
or embryo of the seed occupies comparatively 
a small space ab the lower end of the grain, 
and that the remainder of the space within the 
covering of the grain is occupied by the endo¬ 
sperm or starch-containing part of the seed. 
The latter part of the seed constitutes the food 
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reserve for the young germ, to be used in the 
early stages of its growth before it is suffioiently 
develoi^ed to live the life of a fully-developed 
plant. The seeds of all plants contain reserve 
material accumulated for this purpose, but the 
manner in which the reserve material is stored 
in the grass seed, and the way in w^hich it is 
used, is exceptional. The food reserve of most 
seeds is stored within living tissue, or is other¬ 
wise directly associated wuth the germ, and its 
absorption during the growth of the young 
X)lant is the result of physiological processes of 
a so-called intracellular nature. But in the 
grass seed the food reserve has no direct con¬ 
nection with the germ, and is utilised by the 
germ through the agency of siDecial physio¬ 
logical processes which are all important for 
the maltster. Fig. 5 illustrates the arrangement 
of the embryo and, the endosperm of a barley 
com. In the more highly-magnified repre¬ 
sentation of the germ end of a com (Fig. 6), 
the germ and the endosperm adjoining it are 
showm more clearly. It will be noticed that 
they touch each other, but that there is no 
appearance of direct connection—in fact, the tw^o 
parts can be easily separated without injury to 
either. The young plant, constituting the grow¬ 
ing portion of the embryo, represented con- 



Fig-. 6.—Lo]srGiTUDi]SA.fc Section oe the Germ 
End of a Barley Corn, (Highly Magnified). 

Plum,” plumule ; rad,” radicle ; « scut,” 
scutellum; “ ab ep,” absorptive epithelial 
layer. (After Holzner.) 


spicuonsly by its plumule and radicle, may be 
seen lying within a mass of cells composing the 
rest of the embryo. When germination com¬ 
mences the plumule develops into the stem 



Fig. 7.—Transverse Section of a Barley Corn. 


A. Coverings of the corn. 

B. Aleurone layer of endosperm. 

C. Staroh-oontaining cells of endosperm. 

and leaves of the growing plant, and the radicle 
develops into its roots; but the portion of the 
embryo lying immediately in con tact with, the 
endosperm, which is called the scutellum, retains 
its position until the contents of the endosperm 
have been absorbed as food for the growing 
young plant; in faet tho scutellum acts like 
the suctorial organ of a parasitic plant, and 
feeds the germ with food derived from the 
endosperm. 

The endosperm of the barley corn is com¬ 
posed of two very different types of cells. The 
larger portion, constituting the white mealy part 
of the grain, is composed of thin-walled cells 
tightly packed with starch granules. Surround¬ 
ing these cells is a layer of thiok-walled cells 
situated immediately under the grain coverings 
which differ from the other cells of the endosperm 
not only in possessing thick walls, but also in 
not containing starch granules. These cells are 
called aleurone cells. The rdative position of 
the two types of cells composing the endosperm 
will be seen in the photograph of a transverse 
section of a barley corn (Fig. 7). It is desirable 
however, to examine these two types of cells 
more closely as their constitution is of great' 
importance with regard to, the changes which 
proceed in the barley corn during germination. 
In a more highly magnified portion (Pig, 8) 
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of part of the endosperm it will be noticed that 
the walls of the starch-containing cells are thin 
and transparent. They arc mainly composed 
of a form of cellulose closely resembling tlie 
cellulose of ordinary cotton-wool. When the 
starch-containing cells originally come into 
being during the development of the barley 
corn from the ovary of the barley flower, they 
are filled with living protoplasm in which starch 
gradually accumulates in the form of granules. 
As the seed approaches its ripening stage the 
starch granules increase in number and size 
until the cells are packed closely with them, 
and the remains of the original protoplasmic 
contents of the cells are crowded into the 
interstices between the starch granules (Figs. 9 
and lOj. Hence, when the corn ripens, the 
starch-containing cells are filled with starch 



Fig, 8.—Section op Portion op Endosperm op 
A Barley Corn (Highly Magnipied). 

A. Covering’s of the corn. 

B: Aleurone cells containing no starch. 

C. Thin-walled starch-containing cells comprising 
the greater part of the endosperm. The starch 
granules are visible lying embedded in the 
remains of the coll protoplasms. 

granules lying embedded in the dried-up I'oujains 
of the original protoplasm of the cells. 

The nature of the aleurone cells constituting 
the outer layer of the endosperm will be more 
clearly seen in the enlarged photograph (Fig. 8). 
The cell-walls of these cells are very much 
thicker than the walls of the starch-containing 
cells, and are composed of somewhat different 
material. The aleurone cells contain no starch, 
but are filled with, protoplasmic material 
exhibiting a granular appearance, and they 


usually possess very well-defined nuclei. I 
wish to call S 2 ^eoial attention to these cells, for 
they will be frequently referred to during this 
lecture. 



Fig. 9.—Transverse Section op Ovary op a 
Barley Flower Shortly after Fertilisation. 

Development into the future corn is in a very early 
stage. (Compare with Fig. 10.) 

Comparatively little was known about the 
nature of the germination changes of the 
barley corn before the subject was investigated 
by Horace Brown and G. H. Morris in the 



Fig. 10.—Transverse Section op Ovary of a 
Barley Flower at a More Advanced 
Stage op Development than Fig, 9. 


Compare with-Fig. 7, representing a transverse 
section of a fully-developed corn. (The section 
is sfcamed and the cell-nuclei are visible as 
dark spots.) 
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year 1890.* At the time Dr. Graham delivered 
his course of lectures, it was recognised that the 
starchy part of the barley corn was the reserve 
food supply of the seed, and that it was utilised 
during the growth of the embryo; but, to judge 
from what one finds in Dr. Graham’s lectures, 
little or nothing was known with regard to the 
ways and means by which the reserve food 
supply was utilised during germination. It 
should be remembered, however, that our 
modern knowledge of enzymes, or so-called 
soluble ferments, is more recent than Dr. 
Graham’s lectures, and that in the absence of 
such knowledge it was almost impossible to 
obtain an insight into many of the physiological 
problems associated with the germinating barley 
corn. It is true the actions of diastase and those 
of some other ferments had been studied to some 
extent, and Dr. Graham recognised the import¬ 
ance of the diastatic activity of malt made 
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Fig. 11.—Diageam showing the Peogeess op 
' Dissolution op the Cell-Walls op the 
Endospeem op a Baeley Coen at Dipfeeent 
Pbeiods nuBiNG Geemination. (Disintegra- ' 
tion of the cell-walls is indicated by shading.) 

I A. After three days’ germination. 

B. After six days’ germination. 

C, After ten days’ germination. 

(After Brown and Morris, Journal of the CheniAcal 
Society, 1890). 

evident by starch transformation in the brewers’ 
mashing process; but so little was Graham 
impressed with the knowledge then possessed 
regarding the existence of diastase as a specific 
enzyme, that he states “ we are now all agreed, 
first, that there is no siroh body ; and, secondly, 
that this [its action on starch] is not an action 
peculiar to diastase, even if such a body exists.” 

* Brown and Kerris, Researches on the Germination of 
the J(n«rna2 0 / the Chemiml Sodety, 1890, 

?oimL,p.469. 


In 1890, when Brown and Morris took up 
the study of the germination changes of the 
barley corn, knowledge regarding enzymes and 
their actions had developed very considerably. 
Diastase was recognised as a specific enzyme 
capable of hydrolysing starch, and the existence 
of a considerable number of other enzymes 
such as invertase possessing specific actions 
was also well known. Moreover, it was con¬ 
jectured that enzymes influenced the digestion 
of the food reserve of the barley corn for use of 
the embryo, but little or nothing was known 
concerning the manner in which this was 
effected. 

In the course of Brown and Morris’s investi¬ 
gations, it was shown that during germination 
of the barley corn, a progressive series of 
changes in the endosperm of the corn was 
noticeable as germination proceeds. These 
changes commence in the part of the endosperm 
nearest to the scutelluin of the embryo. This 
part of the endosperm consists of a com¬ 
pressed layer of empty cell-walls of a similar 
constitution to the walls of the starch-contain¬ 
ing cells (see Fig. 6). Here, immediately after 
germination commences, the first change is 
observed. These cell-walls swell and disin¬ 
tegrate, and partially dissolve away. Bubse- 
quontly, as germination proceeds, the coll-walls 
of the starch-containing cells nearest to the 
layer of empty cells are also attacked and 
become disintegrated. As germination con¬ 
tinues, this action slowly spreads through the 
endosperm, advancing more rapidly on the 
dorsal side, until in about ten days (see Fig. 11), 
it has modified the cell-walls throughout the 
whole length of the corn. As these changes 
proceed, the endosperm is softened and can 
readily be broken down by rubbing between the 
finger and thumb. This change constitutes 
the “mealiness,” or “modification” which the 
maltster endeavours to produce in the limited 
germination period of malting, and is evidently 
induced by the disintegration of the cell-walls of 
the starch-containing cells liberating the starch 
granules contained within the cells. 

Following on the disintegration of the cell- 
walls, the starch granules within the cells begin 
to show evidence of being attacked. This 
action commences in the starch granules which 
are situated nearest to the embryo and spreads 
through the grain, hut it proceeds much more 
slowly than the action on the cell-walls pre¬ 
viously described. In the ten to twelve days of 
germination which represents the usual length 
of the malting period, comparatively little of 
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the starch is acted on, although the walls of the 
starch-containing cells usually become disin¬ 
tegrated during this time throughout the whole 
length of the grain. The maltster, of course, 
does not wish to lose more starch from his 
grain than is necessary during the short period 
of germination which constitutes the malting 
process. If, on the other hand, the process of 
germination is allowed to proceed in an unre¬ 
stricted manner, as it does during natural 
growth, complete solution of the starch takes 
place during the time taken for full develop¬ 
ment of the germ into the complete young 
plant. 

Turning now to a consideration of the con¬ 
stitution of the embryo in connection with 
germination, physiologists had for some time 
regarded the so-called epithelial layer of the 
seutellum of the embryo—the layer of cells 
which forms the extreme limit of the seutellum 
immediately in contact with the endosperm 
(see Fig. 6)—as the means by which the nutri¬ 
tive material of the endosperm was absorbed 
and transferred to the growing embryo. It was 
obvious, in fact, that the nutritive material 
derived from the endosperm must pass through 
this layer of cells before it could be transferred 
to the growing embryo, for the layer is con¬ 
tinuous over the whole surface of the seutellum. 
Brown and Morris, however, formed the opinion 
that this layer of cells possessed, hot only 
absorptive functions, but also secretive ones; 
that, in fact, it was a specialised organ of 
secretion common to all seeds of the grass 
family, and one which enabled the embryo of 
these exceptionally constructed seeds to make 
use of the food reserve stored in the endosperm 
in a manner not previously recognised in any 
other class of plants. 

Oytase, an enzyme which plays a conspicuous 
part in some of the x>hysiological processes of 
plant life, is a so-called unorganised ferment 
which has the power of attacking and dissolving 
cellulose. Diastase, on the other hand, is an 
enzyme which attacks starch, converting it into 
soluble sugar. Arguing from what we have 
seen with regard to the changes which go on in 
the endosperm of the barley corn during germi¬ 
nation, it seemed probable that the epithelial 
layer of the seutellum might function as a 
secreting organ, generating both diastase and 
oytase for the purpose of digesting the solid 
food-constituents of the endosperm, rendering 
them soluble and in a fit state to be absorbed 
as nutriment by the young embryo. If so, .it 
might be anticipated that the solution ^of the 


cell-walls of the starch-containing cells which 
is observed during germination of the barley 
corn, would precede the action of diastase on 
the starch granules, for enzymes are not readily 
diffusible bodies, and the cell-walls of the starch- 
containing cells, previous to disintegration, 
would tend to hinder the advance of diastase. 

Brown and Morris proceeded to put their 
conjecture to the test of experiment, I have 
already mentioned that the embryo and endo¬ 
sperm are not directly connected the one with 
the other; they are merely pressed one against 
the other, and there is no difficulty in sepa¬ 
rating the two withoufc damage to either. These 
conditions make it quite easy to investigate the 
physiological processes of the embryo. If the 
embryo is carefully dissected from a barley corn 
it will grow under suitable conditions, apart 
from the endosperm, for a considerable period 
of time. For instance, if separated embryos 
are grown under conditions in, which they are 
supplied with water only, they develop a short 
plumule and short rootlets at the expense of a 
small amount of food reserve originally present 
in their cells. In a brief time, however, their 
growth is arrested and they die of starvation. 
If, on the othet hand, they are supplied with 
water containing cane-sugar, one of the most 
favourable carbohydrate foods for the growing 
geim, they develop into plants with green 
loaves; and if, in addition to cane-sugar, suit¬ 
able nitrogenous and mineral food is also given, 
embryos may be reared to perfect plants by 
means of this “ bottle ” type of infant feeding. 
Experiments like these demonstrate that 
the embryo of the barley corn is enabled to 
grow at the expense of such carbo - hydrate 
and other nutriment as it obtains from the 
digested endosperm; but the special point 
Brown and Morris desired to investigate was 
whether the epithelial layer of the embryo was 
an organ capable of secreting enzymes for the 
purpose of digesting the endosperm. Experi¬ 
ments were conducted in which excised embryos 
placed with their scutella resting on moist 
barley starch were allowed to grow in this 
position. In every case distinct action on the 
starch-granules was observed. By means of 
these and other experiments of a somewhat 
similar nature, it was founi that a starch-dis¬ 
solving ferment was secreted by the seutellum 
of the embryo. Moreover, it was shown quan¬ 
titatively that an increase in amount of the 
starch-dissolving ferment or diastase takes place 
,as the embryo develops. 

Somewhat similar experiments were also 
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iiiacle to ascei’tain if the embryo generated a 
cellulose-dissolving ferment during its growth. 
In these experiments embryos were placed with 
their scutella downwards on fragments of filter 
paper consisting of cotton fibre. After a little 
time the fibres of cellulose exhibited distinct 
evidence of solution fi*om the action of a 
cellulose -dissolving ferment. These experiments 
were further confirmed by others, in which 
embryos were grown on thin sections of the 
endosperm of a barley corn. In these experi¬ 
ments it was again found that the cellulose 
^ composing the walls of the staroh-containing 
cells of the endosperm was disintegrated by a 
cellulose-dissolving ferment secreted by the 
embryos. 

But, so far, although the evidence brought 
forward by Brown and Morris indicated that 
the seutellum of the growing embryo secreted 
both diastase and cytase, it did not definitely 
locate the production of these enzymes to the 
particular layer of columnar epithelium cells 
which presents the appearance of a secreting 
organ (see Fig. 6 “ ab ep ”). This question was 
investigated by means of experiments with 
embryos from which the epithelial layer of 
cells was removed by dissection, an operation 
which can be done without serious injury to the 
vitality of the embryo. The results of these 
experiments indicated that, following removal 
of the epithelial layer, the embryo is incapable 
of secreting either diastase or cytase. 

From the results of the investigations referred 
to, Brown and Morris arrived at the conclusion 
that the epithelial layer of the embryo of the 
barley com and other grass seeds acted as an 
organ capable of secreting diastase and cytase, 
and that its purpose in the economy of the seed 
was torender the solid constituents of the endo¬ 
sperm soluble and capable of being absorbed by 
the embryo as food. The endosperm of the 
barley corn itself they regarded as being inert 
and without life; all the changes taking place 
in it, whether on the malting floor during 
restricted germination, or when the embryo 
develops into a fully developed plant and 
the endosperm is completely digested, they 
attributed to the action of enzymes secreted by 
the ambryo. 

~'B?rown and Morris’s investigations of the 
^ which take place during the germina- 

. of the barley corn was the first work to 

^ ^row much light, on the subject, and it consti- 
; tuted a marked advance in our knowledge of 
; scientific principles underlying the malting 
the conclusion of these authors 


that the digestive changes in tlie endosperm 
originate solely in the embryo, and that the 
endosperm of the corn does not contribute in 
any way towards self-digestion, was viewed 
unfavourably by some botanists. Brown and 
Morris’s conclusion indicated that seeds of the 
G-raminea3 differ in a very marked manner from 
seeds of other orders of plants in tlie way in 
which they utilise their food reserve. No doubt 
the anatomy of the grass seed differs consider¬ 
ably from that of other seeds, but some 
botanists hesitated to accept a conclusion which 
differentiated the physiological processes accom¬ 
panying the germination changes of the grass 
seed from those of other seeds in such a 
marked manner. Investigations in connection 
with this point were undertaken various 
Continental botanists. Of these liaberlandt 
obtained results which appeared to indicate 
that the aleurone layer of the endosperm of the 
barley corn possessed the property of secreting 
diastase in addition to the embryo.* This 
conclusion, however, seemed to require confir¬ 
mation, and H. Brown, in conjunction with 
Escombe, reinvestigated the question in 1898.f 

The cells of the aleurone layer of the ripe 
barley corn had long been known to differ from 
the starch-containing cells of the endosperm 
in so far as they exhibit the characteristic 
appearances of life. The original nuclei of the 
starch-containing cells of the endosperm, which 
are very conspicuous in the early stfiges of the 
development of the corn, become disintegrated 
or deformed as the corn matures, and when the 
corn is quite ripe the appearance of the remains 
of the nuclei suggests complete loss of life. 
On the other hand, the nue’ei of the aleurone 
cells of the mature corn are very well marked, 
and their appearance suggests that the cells are 
in active life. There seems to be, therefore, 
a marked difference in the nature of the two 
types of cells composing the endosperm—the 
starch-containing cells present the appearance 
of being functionless and dead, and the cells of 
the aleurone layer appear to be in active life. 
Histological evidence, therefore, seemed to 
support the view which had been advanced by 
Haberlandt that the aleurone layer might play 
a part in the digestive changes which take place 
during germination of the barley corn. 

I regret that I have no time to refer other 
than briefly to the investigations of H. Brown 
and Escombe with regard to the action of the 


* Berliner deutsehen botanisehen G-escllschaft, 8. 40. 
t Prooeeiim of m Moyal Society, 1898, Vol. IXIlh 
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alenrone layer of the barley corn during germina¬ 
tion. It must suffice to say that their work 
confirmed Haberlandt’s conclusion that the 
aleurone layer of the endosperm functions as 
an organ for the secretion of diastase in addition 
to the epithelial layer of the embryo. Further, 
they were enabled to demonstrate that not only 
does the action of the aleurone layer resemble 
that of the scutellum of the embryo in secreting 
diastase, but it also resembles it in secreting an 
enzyme of the nature of cytase capable of acting 
on the walls of the starch-containing cells of 
the endosperm. 

Tlie extended investigations of Brown and 
Escombe, therefore, indicated that the original 
view of Brown and Morris regarding the germi¬ 
nation changes of the barley corn required 
modification. The latter investigators con¬ 
sidered that the digestive changes which take 
place in the barley endosperm during germina¬ 
tion were occasioned by enzymes secreted by 
the embryo, and that the endosperm itself 
played no active part in these changes. It was 
found now that, in addition to the action which 
the embryo exerts in connection with the diges¬ 
tive changes of the endosperm, the aleurone 
layer of the endosperm also contributes to the 
pi'oduction of these changes. 

The evidence which has been brought forward 
to show, on the one hand, that the embryo of 
the barley corn during germination secretes 
diastase and cytase through the agency of the 
epithelial cells of the scutellum, and, on the 
other, that the aleurone layer of the endo¬ 
sperm under similar conditions also secretes 
simikir enzymes, appears to be quite conclusive, 
and it is somewhat difficult to understand how 
any one can study the experiments on which 
these conclusions rest without becoming con¬ 
vinced of their general accuracy—nevertheless, 
during the past few years a growing inclination 
has been shown in some quarters to disregard 
the experimental evidence which has been 
brought forward in support of these statements, 
and to fall back on the old conception that the 
starch-containing cells of the endosperm of the 
barley corn are entirely self-digestive. The 
upholders of this view appear to derive some 
support from the investigations of the Conti¬ 
nental workers, Puriewitsch, Grriiss, and Bruschi, 
but I must confess that I can find nothing in 
the work of these investigators which materially 
affects the experimental evidence brought for¬ 
ward by Brown and Morris, Haberlandt, and 
Brown and Escombe. Ib may be a question 
open to doubt' whether the starch-containing 


cells of the endosperm of the ripe barley corn 
are dead, or whether they still retain traces 
of vitality sufficient to infiuence to some slight 
extent the changes which proceed during germi¬ 
nation. But I fail to find any evidence in the 
work of Puriewitsch, or the other Continental 
investigators named, which seriously questions 
the view that the embryo and the aleurone 
layer of the endosperm play a leading part in 
the digestive changes of the germinating barley 
corn. The subject is, however, one of much 
importance, not only from a botanical point of 
view, but also in connection w'ith technical 
malting, and it is most desirable that doubt of 
any kind in connection with ib should be 
removed. I am pleased to say, therefore, that 
recently some very interesting investigations* 
have been carried on in connection with the 
question by Dr. F, Steward, an old student and 
fellow worker in my laboratory, which throw a 
good deal of light on the enzyme-secreting 
j)roporties evidenced by different parts of the 
barley corn. The main object of Steward’s in¬ 
vestigations has been to ascertain definitely 
whether the enzyme-secreting powers of the 
embryo, and of the aleurone layer of the barley 
corn, are mainly responsible for the digestion 
of the food i'eserve during germination, as is 
contended by H’. Brown and Escombe, or 
whether the starch - containing cells of the 
endosperm are self-digestive, according to the 
views of Bruschi and others. 

It was imperative, in order to make any real 
advance on the investigations which had already 
been carried out in connection with these ques¬ 
tions, to attack the problem quantitatively, for 
measures of the amounts of enzymes secreted 
by particular parts of the germinating corn 
must be obtained before any definite conclusion 
can be formed regarding the influence exerted 
by these different parts during germination. 
Steward commenced his study by debermha- 
ing the relative amounts of diastase secreted 
by the embryo alone, by the aleurone layer 
alone, aird by the starch'Containing cells of the 
endosperm. 

The experiments by which these determina¬ 
tions were made had to be carried out under 
conditions of exceptional difficulty. Not only 
was it necessary for portions of the barley 
corn such as the embryo, or the aleurone 
layer, employed in the experimentn to be kept 
alive and in a healthy condition during periods 
of perhaps several weeks in order 'to study' 

* These investigatipns will shortly he deacribwl in the 
Amain of Jiotatiy. 
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their actions, but the experiments throughout 
their course had to be conducted under ^Derfectly 
sterile conditions. I should like to describe 
the manner in which these experimental 
difficulties were met, but a detailed account of 
Stoward’s work would be out of place here. It 
must suffice to give the conclusions Steward 
has arrived at from the results of his investi¬ 
gations. These may be briefly summarised as 
follows:— 

The original conclusion of Brown and Morris 
that the embryo during germination secretes dias¬ 
tase and cytase in comparatively large quantities 
is fully confirmed, as is, also, the conclusion of 
Brow'n and Eseombe that the aleurone cells of 
the endosperm secrete similar enzymes. Pro¬ 
bably the part played by the aleurone cells in the 
digestive changes during germination is some¬ 
what greater than that of the embryo, but the 
combined actions of the aleurone cells and the 
embryo are sufficient to account for the whole 
of the observed changes. When the starch- 
containing portion of the endosperm, apart 
from the aleurone layer and the embryo, is 
placed imder conditions favourable to self¬ 
digestion, but little action is observed even after 
several weeks, and the character of the feeble 
action which proceeds may be traced to the 
influence of residual enzymes pre-existing in 
the starch-containing cells of the endosperm. 
No evidence was found which tended to show 
that the starch-containing cells are capable of 
secreting digestive enzymes. 

I mentioned before, when referring to 
H. Brown and Morris’s original view that 


aleurone layer of the barley corn, itself a portion 
of the endosperm, takes part in the germination 
changes of the corn, the botanical difficulty 
vanishes. The grass seed need no longer be 
regarded as differing essentially from other 
seeds—it is merely a highly specialised seed. 
The aleurone layer is a portion of the endosperm 
which seems to have become differentiated for 
the purpose of secreting enzymes required for 
the digestion of the food reserves of the seed. 
The secretory epithelium of the embryo also 
appears to have become specialised as an organ 
for secreting similar digestive enzymes. The 
starchy part of the endosperm seems to have 
lost the property of self-digestion, but this loss 
is amply compensated by the digestive activity 
of the aleurone layer and the embryo. 

So far, when speaking of the changes which 
take place in the barley corn during germination, 
I have only referred to the breaking down of the 
carbo-hydrate constituents of the endosperm— 
to the conversion of the food reserve of starch 
and cellulose into soluble diffusible carbo¬ 
hydrate material capable of assimilation by the 
growing embryo. It must not be forgotten, 
however, that conversion of the reserve protein 
matter stored in the endosperm also takes place 
during germination of the barley corn through 
the instrumentality of one or more proteolytic 
enzymes. The growing embryo requires nitro¬ 
genous food, and we know tliat transforenco 
of nitrogen-containing matter from the endo¬ 
sperm to the embryo is a marked feature of 
germination. For example, instances will 
be found in the following table* which illus- 



Hungarian Barley. 

Oni3VAI.IER. 

Per cent. H. left 
in eiulosi»ei‘nis. 

Per cent, N. which 
has migrated 
to embryo. 

Per cent. N. left 

1 in endosperms. 

Per cent. N. which 
has migrated 
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After steeping ..... 
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— 

100 


Three days on floor .... 

91*1 

8*9 

86*2 

IB-B 

Five days on floor .... 

82*8 

.17*2 

- 83*0 

17*0 

Beven days on floor .... 

71*2 

28-8 

82’8 

17*2 

Nine days on floor . . , . 

64*6 

85-4 

67-8 

32*2 


germination changes in the barley corn were 
effected solely by the embryo, that some botan¬ 
ists were reluctant to accept this view, because 
it dissociated the seeds of the Graminese in a 
very marked manner from the seeds of all other 
plants. But when it is recognised that the 


trate how the nitrogen originally present in 
the endosperm of the barley corn migrates to 
the embryo at various stages of the malting 
process* 

♦ Trmm6tio7i8 of the Gxmwem Jtextearch Lahoratorpy 
VoL I., Part II., 286. 
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It will be seen that about thirty-five per 
cent, of the endosperm nitrogen passes into the 
growing embryo during nine days’ germination 
on the malting floors. 

The work of Weiss,’’’ and that of other 
investigators, tends to show that the proteolytic 
action which takes place during germination 
probably results from the actions of two distinct 
enzymes, one of the nature of a peptase and the 
other of a tryptase. But notwithstanding the 
considerable amount of work done in connection 
with the proteolytic enzymes present in the 
germinating barley corn, we are still very much 
in the dark as to the manner and place of their 
origin in the corn. We have seen that the 
embryo and the aleurone layer of the grain 
secrete cytase and diastase, and by analogy one 
would be inclined to look to the same parts of 
the corn as the probable source of the prote¬ 
olytic enzymes, but at present direct evidence in 
support of this view is wanting. The question 
is one of many connected with the biological 
processes of the germinating barley corn which 
still await elucidation. 

Among the points of difference which dis¬ 
tinguish the highly specialised seeds of the 
Gramineie from other seeds is one associated 
with the solution of the endosperm-constituents 
during germination which deserves special 
attention, as it is of considerable importance 
from both the scientific and technical points of 
view. 

During the germination changes in an ordinary 
seed, solution of the food reserve and transfer¬ 
ence of the food to the growing embryo is 
the direct work of living cells, and the actions 
throughout their whole course are, so to 
speak, under the rule and protection of living 
protoplasm. But in the germinating grass seed 
a different condition of things is noticeable, 
more especially in the later stages of 
germination. We have seen in the case of 
the germinating barley corn that the insoluble 
starch and protein matter of the endosperm are 
converted into soluble diffusible constituents 
capable of being absorbed by the embryo as 
food. The embryo, however, does not assimilate 
this food as rapidly as it is produced, and it accu¬ 
mulates to some extent in the cavity of the 
endosperm enclosed by the seed coverings. 
Now, under these conditions there must be 
opportunity for loss of some of the accumulated 
food products by diffusion through the seed 
coverings, unless the seed is specially provided 
with means to prevent it—for material such 


as sugar, which constitutes the bulk of the 
dissolved food products, usually diffuses readily 
through thin cellular membranes such as the 
coverings of the barleycorn. Under these con¬ 
ditions it is a matter of peculiar interest to find 
that the testa, or inner thin skin of the barley 
corn, behaves in quite an abnormal manner with 
regal’d to diffusion—in fact, it constitutes the 
most remarkable semi-permeable membrane ” 
at present known. Not only does it obstruct 
diffusion of such bodies as sugar and other 
soluble food products present in the germinating 
corn—thus rendering it an efficient protection 
for the food supply of the embryo—but it also 
acts as a semi-permeable membrane with 
regard to such highly diffusible bodies as 
sulphuric acid, hydrochloric acid, and very 
many mineral salts when in aqueous solution. 

I pointed out a short time ago,* when calling 
attention to the remarkable properiy of semi¬ 
permeability possessed by the seed-coverings 
of the barley corn, that hitherto it had been 
supposed that among naturally-formed mem¬ 
branes the property of semi-permeability was 
confined to those composed of living, protoplasm, 
and was absent from non-living structures such 
as the coverings of the barley corn; but in 
these coveiings we now find evidence of the 
most marked semi-permeability. For instance, 
if dry barley corns are immersed in a 5 per cent, 
solution of sulphuric acid, the water alone of 
the solution is absorbed by the grain, the acid 
outside being increased in concentration in a 
manner proportional to the water absorbed by 
the barley corns. Nor is this so in the ease 
of a 5 per cent, solution of acid only. With 
solutions of varying strengths of acid up to 
36 per cent, a result is obtained which is similar 
in kind but different in degree, for as the acid 
solution becomes more concentrated, less water 
enters the seed. This difference is to be ascribed 
to the higher osmotic pressure of the stronger 
solutions. In short, a seed of barley behaves 
as a cell completely enclosed in a seini- 
permeable membrane, this membrane being 
the testa, or inner skin of the corn. 

This property of semi-permeability is found 
to extend to the testa, or inner seed-coverings, 
of all the species of Graminese yet examined, 
and it; appears reasonable to suppose that its 
special value to the seed is to protect the food- 
supply of the embryo, which would otherwise 
be open to loss owing to the highly-specialised 
nature of the seeds of the grass family. 

It is interesting to note also, in connection 


* Meddel. Oarlsborg Laboratoriet, 1903. 


AmmU of Botany, 1907, Vol. XXT., p. 79. 
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with this unique semi-permeable covering of 
the barley corn and other grass seeds, that 
nature appears to have made special arrange¬ 
ments in shaping the seed to protect the 
covering from rupture, wdiich would, of com*se, 
destroy its efficiency. When the dry barley 
corn absorbs water previous to germination, 
it swells to the extent of about 50 per cent, 
of its original volume, but danger of rupture 
of the coverings is avoided by the re-entering 
ventral furrow which characterises the corn. 
This furrow^ it -will be noticed (see Fig. 12) 
permits very considerable expansion of the 
contents of the grain without endangering the 
continuity of its coverings ; it acts as a sort of 
expansion safety-valve. 




Fig. 12.—Diagbam of Transvbese Sections op 
Dby and Steeped Babley Corns. 

A, Dry corn. 

B. Steeped corn. 

But the unique and hitherto unsuspected 
semi-permeable nature of the inner skin of the 
barley corn just referred to, is even less remark¬ 
able than one which came to light in the course 
of further investigations.* These revealed the 
power of selective permeability of the skin in 
the presence of certain solutes. Thus, if barley 
corns are immersed in a mixture of solutions of 
mercuric chloride and sulphuric acid, the former 
salt passes through the seed-coverings and 
diffuses throughout the whole seed, while the 
sulphuric acid is kept outside. In a similar 
fashion, acetic acid and the fatty acids generally 
are able to pass through the seed-coverings ; 
but the salts of these acids, such as sodium 
acetate, are excluded. More remarkable still 
is the fact that whereas acetic acid enters 
and diffuses through the seed very readily, the 
corresponding amino-aeid, glycine, will not 
enter at all. Aqueous solution of ethyl alcohol, 
aldehyde, acetone, and ethylic acetate diffuse 
into the seed rapidly; but in the anhydrous 
state these liquids are excluded. The only 
explanation of this property of selective-perme¬ 
ability which can be suggested at present is that 
it is related in some way to the manner in 

^ of Sooietit, B.,a909,Vols. LXXXI. 


which the molecules of the various solutes are 
united with the molecules of the solvent water. 
The subject is a very promising field for further 
investigation. 

In this lecture I have been able to refer to a 
few only of many subjects of scientific interest 
associated with the malting process, but I think 
I have said enough to indicate what wide fields 
for future investigation still lie open in this 
direction. Probably the germination changes 
of the barley corn have been studied more 
thoroughly that those of ariy other seed, and 
yet we appear to have only just penetrated the 
fringe of the subject at present. Much more 
knowledge is required before malting is placed 
on a thoroughly sound scientific basis. 


COMMERCE AND THE 
UNIVERSITIES.* 

INDUSTRIAL FELLOWSHIPS. 

The publication by the Royal Commission for 
the Exhibition 6t 1851 of a scheme for the award 
of industrial bursaries to young men who, after a 
course of training in a university or approved 
technical college, desire to outer ongiaooring, 
chemical, or other manufacturing works, is another 
indication of the doairo of educationists to establish 
a link between oduoatiou and industry. This 
scheme is based on the asaumption that college- 
trained men are not able as a rnlo to obtain re¬ 
munerative employment in indUHtrio.s immediately 
after the completion of their college course. Its 
main characteristic, however, is to load the 
students to the manufaoturors. The contrary 
movement, to bring the manufacturers to the 
universities,presents an equally important problem, 
which in a large measure remains unsolved in this 
country, and a complementary scheme which 
would encourage this movement is much needed. 

Such a scheme is in operation in the University 
of Kansas, under the enlightened direction of the 
Professor of Industrial Chemistry, Robert Kennedy 
Duncan.t A reference was made to the scheme 
in the evidence of Dr. Nicholas Murray Butler, 
President of Columbia University, New York, 
before the Royal Commission on University 
Education in London, but so far as is known 
details have not been published on this side of the 
Atlantic. The recognition of the need for a 
thorough general training in science before a 
student is allowed to specialise in applied science, 
is an extremely important characteristic of 
Professor Duncan’s scheme. He decided, without 
hesitation or reservation, that the scheme should 
only apply to highly-trained university graduates. 

* Beprint©^, by penniBsion of the Editor, from the, 
Times, 

f Professor liuncan is a member of the Royal Society 
of Arts. 



969 


.September 1, 1911. JOUENAL OF THE EOYAL SOCIETY OP ARTS. 


The conditions of American manufacture were 
favourable to the establishment of the scheme. 
Writing in the American Journal of Industrial 
and Engineering Chemistry for August, 1909, 
Professor Duncan says:— 

“Two years ago . . . conditions were changing 
rapidly. The unexampled and wasteful production 
of the country was bidding fair to result in over¬ 
production ; in the practice of business intrigue no 
manufacturer had anything to learn from another; 
the wealth of raw material had in a large measure 
been aggregated into the holdings of a few men 
who would release them only at an onerous and 
distressful rate; the tariff, high as it was, was 
unable to exclude many articles made under 
scientific supervision, and the tariff itself lay and 
lies in increasingly unstable equilibrium. These 
facts convinced me tliat American manufacture 
was approaching a crisis, and that there would 
soon be a realisation that safety in manufacture 
could be gained only through efficiency.” 

In what way was this efficiency to be achieved ? 
The American manufacturer—and the same may 
no doubt he said of the British manufacturer— 
is generally incapable of organising an effi¬ 
cient research department in his own works. He 
lacks the knowledge and experience necessary for 
the work; he cannot judge the qualifications of the 
men he should employ; he cannot estimate the 
expenditure necessary for the work; and, lastly 
and chiefly, he does not know how to treat the 
man of science by giving him power and trust. 

Th,k Kansas Univeusity Scheme. 

With these facts before him, l^rofessor Duncan 
devised in 1907 his scheme of Industrial Fellow¬ 
ships. The l^'ellowships are tenable in the Chemical 
Department of the University of Kansas by students 
appointed by the university, and the emoluments 
are provided by manufacturers. To illustrate the 
conditions under which the Fellowships are held, 
those attaching to a Fellowship (No. 7) established 
by a glass company may be taken as typical. The 
object of the Fellowship was investigation into the 
optical properties of glass in relation to its chemical 
constitution. The Fellow, who was appointed by 
the university, contracted to devote the whole of 
his time to this investigation, with the exception 
of three hours a week, which he gave to teaching 
in the university, in return for which he was 
exempted from the payment of university fees. 
The tenure of the Fellowship was for two years, 
and the emoluments, $1,500 a year, were provided 
by the company. The essential characteristics of 
the scheme remain to be mentioned. All discoveries 
made by the Fellow during the tenure of the 
Fellowship become the property of the company, 
subject to the payment of 10 per cent, of the 
net profits to the Fellow; and any patents taken 
out by the Fellow are assigned to the company. 
The Fellow is allowed to . publish any results, 
the publication of which, in the opinion of the 
company, would not injure their interests. At 


the end of the tenure the Fellow is required to 
present to the university a complete monograph 
on the work done, and, after the expiration of 
three years, the university is at liberty to publish 
the results for the use and benefit of the people. 

It will be seen that by this ingenious arrange¬ 
ment the interests of all parties are safeguarded. 
To the university the influence of the Fellows 
and their teaching work are valuable assets, 
while its character as a public institution is pro¬ 
tected by the right to publish the results of 
researches conducted within its walls after the 
lapse of three years. The Fellow carries on his 
work under greater advantages than are possible 
in a factory. He can consult the university pro¬ 
fessors, specialists in all departments of knowledge, 
in any difficulties that may arise, and he has the 
stimulus of working alongside others with similar 
objects; the resources of libraries and museums 
are placed unreservedly at his disposal; he has the 
opportunity of carrying out his laboratory experi¬ 
ments under factory conditions in the donor’s 
works; and he becomes an expert in his particular 
study, with excellent prospects of remunerative 
employmeut in the factory of the company or 
elsewhere. Lastly, the conditions have proved to 
be satisfactory to the manufacturer. 

Results Attained. 

Some particulars may now be given of the 
researches which have been carried out under 
this scheme. The general conditions attaching to 
the Fellowships have in all oases been identical, 
though the emoluments have varied. The follow¬ 
ing is a list of the subjects investigated by the first 
ton Follows appointed:— 

1. The chemistry of laundering. 

2. A Hoacch for a now diastase (otherwise, an 
attempt to make a now fodder on scientific 
principles). 

3. An attempt to utilise the constituents of 
waste buttermilk. 

4. The chemistry of baking. (This Fellowship 
was established by the National Association of 
'Master Bakers.) 

5. The constituents of crude petroleum. 

6. The enamelling of steel tanks for chemical 
operations on a large scale. 

7. Optical properties of glass. 

8. New utilities for Portland cement and 
improvements in its manufacture. 

9. Certain glands of deep-sea mammals. 

10. New utilities for ozone. 

From the details which have been given of the 
conditions attaching to the Fellowships it will be 
understood that information cannot, in all cases, 
be given as to the results achieved by the researches. 
It is significant, however, that Fellowship No, 1 
was continued for a further period at double th^ 
value, with an offer from the donors either to take 
the Fellow into their factory or to continue the 
Fellowship with increased emoluments. The 
second Fellowship was continued for a third year. 
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This Fellow discovered a method by which the 
high, diastatic content of alfalfa could he con¬ 
served in fodder. Fellow No. 3 discovered a 
method of utilising stale bread in the manufacture 
of new bread, and a method of standardizing the 
manufacture of salt-rising bread. 

Provided the co-operation of manufacturers 
could be obtained, there is no apparent reason 
why a scheme based on the same principles could 
not be successfully worked in this country. 


ARTS AND CRAFTS. 

TJte Report on the Royal College of Arf. —The 
most interesting artistic event of the month is the 
publication of the Report of the Departmental 
Committee on the Royal College of Art. The main 
recommendations of the committee have been pub¬ 
lished in the daily papers, and by now most people 
interested are familiar with them. They show 
throughout a desire to co-ordinate the art teaching 
of the country with its most important industries, 
and to encourage design for manufacturing pro¬ 
cesses more than has been done in the past. 
Shortly, they suggest that the Royal College of Art 
shall in the future be looked upon as a post¬ 
graduate college, whose students will be recruited 
from the schools of art in the great provincial 
manufacturing centres ; and that liberal provision 
should be made for scholarships tenable at these 
provincial colleges. By this arrangement we 
should get the ordinary art schools, which would 
send the best of their pupils on to the provincial 
colleges, which would in their turn send on their 
cleverest students to the Royal College. 

As one reads the report, one cannot but be struck 
by the good sense and moderation of the document, 
and the evident desire of the members of the com- 
mitfcee to place the teaching of design (it is with 
design that the report is mainly occupied) on a 
satisfactory and common-sense basis. They are 
evidently well aware that the present system (or 
want of system) of training designers for manu¬ 
facturing processes leaves much to be desired, and 
they have done their utmost to suggest lines on 
which it can be bettered. Their suggestions 
are sane and practical, and in most respects 
admirable, but there come points where they betray 
the fact that among the eight members who sign 
the report (though there are two who are, amongst 
other things, designers) there is not one whose 
primary business in life is designing for manu¬ 
facture. 

If the recommendations of the committee are 
carried out they should revolutionise the whole 
system of design teaching in this country, and in 
many wiys to very good purpose. There are, how- 
^ ^ver, points which cause one to fear that in making 
-: the teaching of design severely practical, art may 
rather ousted by commercialism. It is true, of 
that of late, in what should be schools of 
industrial art, we have heard too^ much about art 
and not enough about industry, but it is possible 


to go too far on the other side. Apropos of the 
training of teachers, a good deal is said in the 
report about the weakness of students in literary 
attainments, and suggestions are made towards 
remedying it. Nothing is said about the literary 
education of the designer. And, in a way, that is 
to the good. There is certainly no reason why in 
order to be a good designer a man should have' 
passed, or be able to pass, say, the Oxford or Cam¬ 
bridge Local Examinations. But, on the other 
hand, it is necessary that he should be in some 
sense a man of education. It is partly because 
they are not that, that many men, who up to a 
certain point are competent designers, fail to do 
really first-class work. 

Again, the report speaks of the advisability of 
students at the end of their career spending time 
in studying at the Victoria and Albert Museum 
and elsewhere, but it seems to contemplate this 
merely for the select few who are qualified to 
undertake a post-graduate course, and for them at 
the extreme end of their training. Now, if the 
majority of design students were men and women 
of thoroughly sound general education, brought up 
in highly-cultured homes or amongst surroundings 
which encouraged their powers of artistic percep¬ 
tion, that might he all very well. But, as the 
report itself £hows, they are not. If you take a 
very imperfectly educated boy of the artisan or 
lower middle class, and turn him into the local 
art school, to be taught (as the report again suggests 
is probable) by an art master whoso own general 
education is defective; if at the end of a couple of 
years you transfer that youth to a provincial 
college, where he will specialise in design for 
some manufacture, under art masters with whom 
are associated representative manufacturers and 
artisans connected with that industry; you may 
possibly make him by the end of his time a 
good hack designer. But can you reasonably 
expect him to be a man of such strong and 
well-trained artistic taste that he can and will, 
in spite of the many difficulties which beset a 
trade designer, persistently and successfully do 
the best kind of work? There would surely be 
more chance of that if at an earlier stage in his 
career, before he had been thoroughly drilled in 
trade requirements, he could be turned into the 
Victoria and Albert Museum for a few months 
with a judicious guide, and shown at first, and then 
encouraged to see for himself, what the best men 
have done before him. Some of our big manu¬ 
facturing towns, have, it is true, good museums, 
others have not. And no local museum plus 
a system of circulation, however good, can repro¬ 
duce in the provinces the Victoria and Albert 
Museum. In that we have, undoubtedly, the 
greatest and most comprehensive storehouse of 
industrial art to be found in Europe—a storehouse 
of which it may be truly said that a real and 
'intelligent knowledge of its contents would be a 
liberal education of just the kind of which a man 
who is to. be a trade designer stands in need. 
Since we have the Museum, it is surely poor 
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economy not to use it to the full, and to regard it 
as a luxury for a few designers rather than as a 
necessity for all. It is to be hoped that the fact 
that the Royal College of Art has been con¬ 
spicuously out of touch with industrial design 
will not blind those concerned with the training 
of the coming generation of designers to the fact 
that nothing better could be done for students, 
once they are competent draughtsmen, than to let 
them work at the Museum for a while. 

National Competition .—A rather pathetic interest 
attaches to this year’s National Competition Exhi¬ 
bition, for, though it is not the last of its race, it 
is the last but one that will be seen at South 
Kensington. Whatever may take the place of 
the existing regulations with regard to National 
Competition, the old system has received its death 
blow.and, in consequence, this year’s exhibition 
has lost a good deal of its importance. It does, 
indeed, show what is going on in the principal art 
schools throughout the country, but it cannot 
give as much indication as usual of what will 
be done in future years. There is no denying that 
the awards and the works shown at one year’s 
exhibition have always exercised a very strong 
influence on the work of succeeding sessions—not, 
it is to be feared, entirely because the decisions 
given were looked upon as the best that could 
possibly have been made, but in large measure 
because students hoped to gather from them the 
kind of work which was likoly to meet with success. 
It is just worth noting, in passing, that this little 
proceeding did not always turn out very satis¬ 
factorily, as the more wary of the examiners 
sometimes realised just what was happening. 
But, whatever may have hoon the exact causes 
of the influence of the National Ooinpetition Exhi¬ 
bition, it is plain that, for the next year or so, 
while the future of the exhibition itself is doubtful 
and the work of reconstructing the examination 
system of the Board of Education goes forward, 
the influence itself will be felt but slightly, oven 
if it is not wholly inoperative. It remains, there¬ 
fore, rather to see what this year’s exhibition 
tells us of the actual state of design teaching than 
to point out what the present tendencies seem to 
foretell. There are two points about this year’s 
work which may be noted with a good deal of 
satisfaction—the number and excellence of the 
studies of historic styles of ornament, and the 
decorative quality and the understanding of 
the requirements of design shown by a good deal 
of the work sent in, not only under the headings of 
“Designs Based on the Flowering Plant” and 
“ Plant and Three Designs,” but also of “ Studies 
of Plant Form.” If students can only be brought 
to realise the importance of studying bqth plant 
form and ancient ornament, the less brilliant of 
them will be on the road towards producing 
passable designs, and the really clever designers 
will have that grounding which it is necessary 
to acquire if they wish their own inherent powers 


to develop later to the full extent of their capacity. 
There is just one caution, however, which must 
be added : study both of old work and of nature is. 
good, but it must be combined with the apprecia¬ 
tion of methods of workmanship. It may seem 
almost unnecessary to say that nowadays, but one 
of the best, if not the best of the sets of designs 
based on a flowering plant, made no mention of 
what the designs were for—nor did the patterns 
themselves make it plain. The students as a 
whole, however, show in their studies, whether 
made from nature or from old work, a far better 
appreciation of the kind of drawings which will be 
useful to a practical designer than they did a few 
years ago. 

When wo turn to actual designs, a noticeable 
feature this year, as last, is the number of fairly 
simple practical patterns coming, for the most 
part, from the great manufacturing centres which 
have obtained small awards. ^ Stencilled hangings 
seem rather to have taken the place of the printed 
muslins so popular some years ago, and to have 
attracted, like them, somewhat disproportionately 
high awards. In some of the crafts the standard 
is distinctly higher than it used to be. The best 
of the gold and silver work is accomplished crafts¬ 
manship, and, though the awards for bookbinding 
are not so high as they have sometimes been, and 
the designs are as a whole somewhat lacking in 
ingenuity, the workmanship is usually very good. 
The lettering, too, is as a whole very satisfactory, 
more especially the hold work on a large scale, but 
there is not so much script as in previous years, 
and some of the illumination is unnecessarily hard 
and archaic. Among interesting exhibits which 
do not fall into any well defined class, may bo 
mentioned the delicately tinted vellum caskets and 
boxes from Armstrong College, Newcastle, and 
the really beautiful embossed leatlierwork from 
Birmingham (Margaret Street). 


EMPIRE NOTES. 

A Congress of Empire Universities .—It is pro¬ 
posed to hold a congress of representatives of all 
tho universities of the British Empire, in London 
next year, for the purpose of considering the 
question of organisation, the relationship of the 
universities to teachers, undergraduate students 
and schools, and other subjects of academic interest. 
The secretary of the Congress is Dr. R. D. Roberts, 
the Registrar of the University Extension Board of 
London, and an influential committee has been 
appointed to make the necessary arrangements, 
with Prince Arthur of Connaught as president. Dr. 
Roberts has just returned from Canada, where, at 
a conference called for the purpose, the programme 
of the London Congress was discussed. Nineteen 
universities, says Dr. Roberts, were represented at 
the conference. He found that the most interest^ 
ing feature of the conference was the opportunity it 
aflorded for the discussion of matters of purely 
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local concern, upon which the views of the 
universities, as a whole, had never been focussed 
before. The result, he considers, is almost certain 
to be the establishmout of local conferences, a fact 
which he bad come to realise in connection with 
the meetings of the Home Congress Committee. 
This committee, which consists of the vice- 
chancellors and other representatives of the home 
universiti 0 s‘will, he evidently thinks, be the means 
of bringing these universities into closer relation¬ 
ship with each other, while the proposed Congress 
will widen the interest taken in higher educational, 
and particularly universitj^, movements, to the 
advantage of the whole Empire. 

The Mixture of Racrs.—The recent Universal 
Races Congress held in London, which, as an 
assembly, was like Joseph’s coat of many colours, 
had under discussion the miscegenation of the 
races, a subject which naturally evoked many 
differences of opinion. What British South Africa, 
thinks about that question may be judged from the 
decision of the Supreme Court of Cape Colony, in 
connection with a case brought before it during 
the last few weeks. It appears that the children of 
a European, who had married a* coloured woman, 
were admitted to a public school in the district of 
Gordonia. To this proceeding objections were 
raised by the parents of the European children 
attending the school. The school committee, 
therefore, refused to allow the further attendance 
of the coloured children. The matter was there¬ 
upon submitted to the Supreme Court, on the* 
general question of the rights of coloured children 
to attend the public schools of the State. The 
presiding judge refused to compel the school com¬ 
mittee to readmit the children, and his decision 
was upheld by the full bench. This case, there¬ 
fore, will decide the question as to the exclusion of 
, the children of mixed marriages from the State 
schools, a question which has been for some time 
under consideration, as attempts have frequently 
been made, in some instances with success, to 
secure the admission of children of coloured or 
mixed parentage to schools reserved for the 
children of European parents. Provision has been 
made for coloured children in separate public 
elementary schools, and to this provision the 
authorities evidently intend to adhere. 

The Development of the Katanga. —A Oonsular 
report has just been issued by the Board of Trade 
on the Katanga. It is most informative, and gives 
many interesting facts and figures relative to the 
industrial and commercial development of this 
comparatively little known region of Southern 
Africa, The Katanga, as its name implies, is a 
copper country, and some of the native mines have 
been working for centuries. The entire territory, 
appears to be mineralised, and the flaxes for smelt- 
, ing are found almost side by side with the metals. 

some of the new locations, the ore bodies are of 
' Gold and tin are being profitably 

:yrjeffiknd in various parts, while diapiond pipes are 


known to exist ou the Kuudelunga River. The 
soil of the river viiUoys is rich and fertile, and 
capable of producing almost anything. Those 
valloys should lend thomsolves to culture of 
every description, in addition to maixe, which 
yields a large return and for which the market 
is unlimited, fruit farming, tobacco growing, 
cotton and coffee planting, should prove profitable 
undertakings. Both cotton and tobacco are indi¬ 
genous, and are cultivated by the natives on a small 
scale. Pig raising is possible everywhere. Lucerne 
would yield three crops per annum. Oats would 
probably do well, and wheat has been sucoossfully 
grown in one or two instances. There is said to be 
an opening for fibre plantations, for fibre is found 
everywhere ou ant-hills, which are a distinctive 
feature of the landscape. Outside the mining 
camps native labour is plentiful and cheap. It is 
computed that the money already iiivostod in 
various operations is not less than £10,000,000. 
With regard to imports, although the statistics are 
incomplete, the United Kingdom is known to lead 
the way, while South Africa last year supplied 
goods to the value of £268,022, of which the greater 
part must have gone from England. It is roughly 
calculated that 70 per cent, of the general merchan¬ 
dise is obtained from one part or another of the 
British Empire; a fact that shows an excellent 
beginning has been made. 

The Cultivation of Cotton in the Transvaal.^ 
The development of the cotton-growing industry 
in the Transvaal has recently boon making 
excellent progress. For soino timo past exports 
have been endeavouring to induce farmers, wliose 
properties are situated in that part of the country 
where the soil and climate are such as will give the 
plant a fair trial, to make test.s. Many farmers 
who have made theso tests have boon convinced 
that good crops are to be obtained from their land, 
and that this branch may possibly be made a 
profitable adjunct to their general farming opera¬ 
tions. The efforts of the Government experi¬ 
mentalists have been attended with striking results. 
A comparison between American-grown cotton 
and some from the Rustenburg experimental 
.station shows that one variety (Bancroft) at least 
is well up to the mark. The American yield teat 
gives forty-eight bolls of seed cotton to the pound, 
whereas that grown at Rustenburg yielded forty- 
three bolls to the pound. This is regarded by 
Manchester experts as eminently satisfactory, 
the more so when viewed in the light of the 
productions of former years. The question that is 
vexing the promoters of extensive cotton culti¬ 
vation is not so much whether the cotton equals 
the American standard, but whether it can be 
made a commercial success. As to this, there 
appears to be a wide difference of , opinion. It is 
asserted in some quarters that the demand for no 
other article is so far in excess of the supply as is 
the ease with cotton. If this be true, it seems 
only reasonable to, assume that if the cotton can 
be produced in sufficiently large quantities, a great 
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industry will be built up in South Africa in time 
to come. On the other hand it must be borne in 
mind that the United States of America has an 
established market for the product. Inquiries are 
being prosecuted into the cost of the various items 
which add to the price of the article from the time 
it leaves the grower till it reaches its market, such 
as railway rates, wharf dues, freight charges, 
brokerage', sellers’ commission, and so forth. Until 
these facts are elicited, it will be impossible to 
arrive at anything definite as to the net profit that 
can reasonably be expected by the grower. 

Natal Spas .—The hot springs of Kow Zealand 
have a wide reputation, but Natal has recently 
shown that springs of a similar nature are to bo 
found within her borders. Not long ago s^nrings 
were discovered rising from an island in the Tugela 
River. Now sulphur springs have been located 
near Greytown. The latter cannot be regarded 
as a new discovery, since many years ago they 
were known to exist by the Dutch community in 
Natal. The waters have been proved to contain 
similar chemical constituents to those of Harrogate 
and other popular European spas. The supply is 
plentiful, and issues from the rocks at the rate of 
some thousands of gallons per hour. As the 
climate of Natal possesses much to attract those 
whose health requires these healing waters, and 
having regard to the proximity to Europe, it is 
hoped in South Africa that Greytown will eventually 
become one of the largest and most prosperous 
resorts in the world. 

Ballway Progress in }Vestern The 

Premier of Western Australia, tho Hon. Frank 
Wilson, G.M.G., who has just returned from his 
Coronation visit to this country, in a speech 
delivered a few days ago, stated that tho oarningvS 
of the State railways of Western Australia for the 
financial year ending June 30th la.st, showed an 
increase of ^-£207,085 over the previous year, the net 
profit for the year being ,-6224,441. The now rail¬ 
ways, opened during the past twelve months, to the 
goldfields and the agricultural districts, amount to 
231 miles, while nine additional lines, representing 
354 miles, had been completed, or nearly completed. 
The total railway mileage opened to January last 
was 2,384 miles. When all the lines now in course 
of construction and survey are finished there 
will be a total of 3,220 miles, Tho successful 
operation and development of the State railways 
by Australia, under the carefiil and economical 
management now employed in all tho difToront 
States, furnish, the advocates of the nationalisation 
of home railways with excellent arguments which 
have recently been advanced on account of the 
troubles in the railway world through which tho 
country has just passed. The conditions, however, 
which obtain in new countries like Australia and 
New Zealand are so different from those of the old 
country that the cases are scarcely parallel, At 
the same time it is useful to note that State 
ownership, as at present illustrated in the progress 


and evident prosperity of the railways of our 
southern Dominions, is proving a distinct 
advantage to the communities they serve. 

Canadian Diuidends for British Shareholders .— 
Attention has been drawn in these columns to the 
opportunities for the investment of British capital 
in Canadian undertakings. It has also been 
pointed out that British investors have a larger 
interest in Dominion securities than Canadians 
and Americans. In view of this it is interesting 
to note some figures given in a recent issue of the 
Monetary Times of Toronto, which indicate the 
amount paid in dividends to British investors as 
compared with that paid in the Dominion itself. 
It appears that £695,750 crossed the Atlantic after 
July 1st of this year, this being six months’ 
iiitorost on Dominion securities. At the same 
time the amount paid in Canada for the same 
period was approximately £8,000. The United 
States of America have but a small share in the 
total amount paid. These figures demonstrate 
the faith hold by the people of these islands in the 
future of the Dominion. The bond issues of 
the Western Provincial municipalities, which offer 
a comparatively low return, are exceedingly popu¬ 
lar, and of these British investors have absorbed 
65 per cent., against 1 per cent, taken up in the 
United States and 34 per cent, in Canada. 


CORRESPONDENCE. 


TOBACCO, COTTON, AND CASTOR OIL 
CULTURE IN SOUTH AFRICA. 

I have received a copy of the Jonmal of the Royal 
Society of Arts of March 13th, 1896, containing an 
article by Mr. C. Tripp on the cultivation of tobacco 
in Sumatra, which proves most interesting and 
instructive, and contains invaluable information. 

Unhappily, our Government does not sufficiently 
encourage farmers to depart from their old- 
fashioned ways of agriculture, nor is instilled into 
thorn the spirit of venture into new methods of 
farming to move with the times. This by no 
means implies that the Government must spoon¬ 
feed tho agricultural community, but it might to 
advantage impart knowledge by means of lectures 
and practical proof, and so educate a most con¬ 
servative people, slow to clei)art from tho ways of 
their forefathers. 

A few years since, tobacco culture in the 
Transvaal and in the Orange Free State appealed 
to me, and 1 decided to experiment locally. 
I gathered advice as to the suitability of certain 
soil on the Sunday River, and of the climate, and tho 
difficulty of securing skilled labour was eventually 
overcome. The ske of the plants and of the 
leaves, and the, quality of the tobacco, proved 
highly satisfactory, and the aroma .and flavour 
were excellent. , 
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The following year I extended operations to 
prove the profits of tobacco culture, with the 
result that the demand for the local-grown 
tobacco exceeded far the supply. Many farmers 
came to view the fields, and a number of them are 
planting this season, which is encouraging. I 
am now experimenting with Turkish cigar variety 
and Brazilian tobaccos. Unfortunately, however, 
skilled labour is wanting, which is proving a 
drawback and hardship. Fermentation and the 
curing of the leaves are imperfectly understood, 
and our workmen cannot grasp that successful cul¬ 
ture lies in such apparently small matters as weeding 
and in the keeping of the soil loose, topping care¬ 
fully and systematically, and in the gathering 
of the leaves separately (and ripe leaves only), and 
carefully conveying them to the drying sheds. 

Cotton Culture—li&st year I planted the follow¬ 
ing kinds of cotton—Barbadoes, St. Vincent, 
Egyptian Abbassi, and American Battler. The 
plants grew well and the bolls, with a fine fibre 
lint, were large and well developed. Cotton 
cultivation should be encouraged, and it is pleasing 
to find that the East London Chamber of Com¬ 
merce is taking the matter in hand. 

Castor OiZ.—On the mines and elsewhere in the 
Union there is' practically an unlimited demand 
for castor oil. To experiment with the cultivation 
of the castor bean followed naturally, and I planted 
the Italian and the colonial kinds. Both grew 
well and yielded beyond expectations. Under 
irrigation I feel sure nothing more profitable can 
be cultivated, but as such lands are limited and 
largely required for lucerne and cereal cultivation, 
I experimented under conditions approaching those 
of dry lands with satisfactory results. If dry, the 
first season might prove trying; but even under 
adverse conditions, its cultivation will pay from 
the first year; and as the castor plant or tree is 
perennial, unless too much exposed the first year 
or two to frost, I most strenuously advocate its 
cultivation on dry lands, that is, ground lying 
idle and useless at present, of which there are 
millions of acres. I also planted a variety which 
attains a height of upwards of ten feet with wide- 
spreading branches, strong enough to support a 
man’s weight. It is, therefore, not difficult to 
grasp the rich harvest obtainable therefrom. Still 
our farmers shrug their shoulders and smile when 
urged to grow the castor bean. Yet ere very many 
more years have passed the castor bean, like 
lucerne, against which farmers exhibited bitter 
dislike, will be grown extensively, and prove a 
profitable branch of South African agriculture. 

P. J. PotiBiE. 

Janeeaville, August 5th, lOll. 


GENERAL NOTES- 


The Impoet Tbabe op Moijastie. —The Italian 
Ckmsnl at Monastir, in a report to the Minister of 
; Foreign Affairs at Borne, states the value of 


the imports to that district during 1910 amounted 
to 9,091,300 francs (£803,652), of which other parts 
of Turkey contributed more than half, viz., to the 
value of 4,960,800 francs; Austria, 1,089,300 francs; 
Germany, 619,700 francs; Belgium, 508,000 francs; 
Great Britain, 466,000 francs, whilst the imports 
from Italy only amounted to 151,000 francs (-£6,140) 
in value, or about one-sixtieth. The report, whilst 
showing that the imports are increasing, points 
out that manufacturers would do well to put 
themselves iu direct communication with the 
local traders by sending out representatives. The 
present time is especially favourable for military 
outfitters, as Monastir is shortly to become the 
headquarters of an army corps. Italian fionr of 
ordinary quality finds a ready market, and there 
is an increasing demand for Italian “ Vermouth,’* 
“ Fernet,” and other liqueurs. The sale of choco¬ 
late might be considerably increased by judicious 
advertising. Knitted good.s and hosiery, both 
cotton and wool, find a ready sale throughout 
the district, whilst chemical and pharmaceutical 
products are in demand. Amongst other goods 
may be mentioned leather, ready-made boots and 
shoes of medium quality, rope and twine, pack¬ 
ing paper, earthenware and majolica of ordinary 
quality, thread and sewing-cotton on reel, cotton 
goods of every description,** cretonnes,” flannels, etc. 


GoMMEEaE OF ITALY.—During the first six 
months of the present year the total value of the 
foreign trade of Italy, as compared with that of 
the corresponding period last year, was as follows:— 
19H).—Liro. Lirn. IiunviiHO. 

Imports. . . 1,504,221,(54:) 1,708,128,500 2o;M)i)(;,or)0 

Exports. . . 1,000,51(1,418 1,020,722,704 20,400,370 


or £ sterling 


2,003,538,008 

104,141,522 


2,827,851,300 

113,114,055 


224,313,832 

8,072,533 


Megass and Bamboo Papeb in Tktnidad.— 
After much experimenting in Trinidad it is claimed 
that paper from megass (sugar-cane refuse) has 
been successfully manufactured, and that with 
further possible development the refuse of the 
cane, now used only for fuel, may be used in 
connection with bamboo fibre in the manufacture 
of a paper which, in quality and price, can 
command the market against any wood-paper now 
thereon. The quality of the fibre is obtained by 
combining the two fibres. Neither the cane-fibre 
nor that of the bamboo, used alone, will produce 
this paper. The proper combination of the two 
under conditions in which the experiments have 
been carried on, will alone give the desired result. 
The fibre of the bamboo is long and coarse, while 
that of the cane is short and soft, and in their 
combination the happy medium is said to have 
been found. It is said that no chemicals have 
been used in making the paper, and the difference 
in colour is produced by the addition of a little 
pigment to give the shade desired. The bamboo 
grows in large quantity in Trinidad, and the 
extent of the sugar, industry is such that there 
would be no lack of the raw material. 
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NOTICE. 


EXAMINATIONS. 

The results of the Elementary Examinations 
(Stage I.) have now been issued. The results 
of the Intermediate Examinations (Stage II.) 
were published on August 6th, and the results 
of the Advanced Examinations (Steige III.) on 
July 6 th. 


PROCEEDINGS OF THE SOCIETY* 


CANTOR LECTURES. 

BREWING AND MODERN SOIENOE. 

By Professor Adrian J. Brown, F,R.S, 

Lecture III.—Delivered February 2Qth, 1911. 

The Mashtno Prooebs. 

My last lecture was an attempt to describe 
the i)osition of our present knowledge in con¬ 
nection with some of the complex biological 
problems whicli are associated with the genni- 
nation of the barley corn and the production of 
malt. This evening I purpose to discuss certain 
problems associated with the brewer’s mashing 
process. 

The mashing pi^ocess by which the brewer 
obtains his sweet wort from malt is very 
usually regai’ded as the commencement of 
brewing; but in reality the actions which take 
place in the brewer’s mash-tub have their origin 
in the germination changes of the barley corn 
when it is on the malting floor, and may be 
looked at as a continuation of these changes. 
In the last lecture we saw how nature had 
provided the barley corn with a large store of 
starch and other suitable material as a food- 
supply for the embryo during its development. 
If germination of the corn proceeds unchecked, 
the whole of this food-supply is assimilated by 
the embryo after it has been transformed by 
the diastase and other enzymes of ^the com 


into sugar and otlier soluble nutritive material. 
In the preparation of malt, however, germina¬ 
tion changes in the barley corn are arrested by 
drying at a comparatively early stage, prior to 
the occurrence of any marked solution of the 
endosperm, but at a time when an accumu¬ 
lation of diastase and other enzymes has already 
taken place within the corn. Under these 
conditions the malted corn is potentially self- 
digestive, and when it is placed, as in the 
mashing process, under conditions favourable 
to the action of its contained enzymes, trans¬ 
formation of tlie endospermio food reserve into 
sugar and other soluble constituents takes 
place. So the production of the brewer’s sweet 
wort is duo to an artifice of man by means of 
whioli digestion of the starchy endosperm of 
the barley corn is made to take place in the 
mash-tub, instead of within the coverings of 
the germinating com as designed by nature. 

I liavc referred to the brewer’s mashing 
process as an operation in which starch together 
with other solid constituents of the endosperm 
of the malted corn are digested, or transformed 
into soluble matter, by the secreted enzymes of 
the malt. Now, among all the changes which 
take place in the mash-tub, the one of prime 
importance to the brewer is the transformation 
of the starch of the malt into soluble con¬ 
stituents, for these soluble constituents consti¬ 
tute the main basis of the brewer’s sweet wort, 
and the qualities of beer as a beverage are, to a 
very largo extent determined by their composi¬ 
tion. It is easy to understand, therefore, that 
the chemistry of starch transformation is a 
subject of such fundamental importance in 
connection with the brewer’s art that it is very 
desirable for me to refer to it in these lectures. 
I confess, however, that I approach the subject 
with great hesitation, and if it were possible I 
would gladly avoid it altogether. In the first 
place the great complexity of the subject, and 
the vast amount of work which has been done 
in connection with it, renders it impassible for 
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me to do it full justice in the time at my 
disposal, even if I dared venture to inflict 
details of investigations on my audience which 
are only suitable for specialists in carbo-hydrate 
chemistry; and, in the second place, the difii- 
culties of handling the subject are enhanced by 
the knowledge that a militant spirit is apt to be 
called into vigorous existence when the nature 
of starch and its transformation products is 
discussed from any point of view. To navigate 
a suitable and safe course between Scylla and 
Charybdis is, I fear, beyond my powers, but 
under the stress of circumstances I feel com¬ 
pelled to make the attempt. 

The birth of our modern views of the chem¬ 
istry of starch and its transformation products 
dates from 1872, when Cornelius O’Sullivan 
made his noteworthy rediscovery of maltose,* 
and demonstrated that it was this sugar and 
not glucose which was formed during the trans¬ 
formation or hydrolysis of starch by diastase. 
Previous to this time the hydrolysis of starch by 
diastase was supposed to result in the formation 
of the sugar dextrose, and a gum-like body, 
dextrin, in some such manner as is represented 
by the following chemical expression 

2C,}HioOfi -h H 2 O = -f 0,5H,oOg 

Starch Dextrose Dextrin. 

Even as late as 1873, when Dr. Graham delivered 
his course of lectures on brewing, he was not 
in possession of very full knowledge concerning 
O’Sullivan’s discoveries, and for the most part 
Graham’s treatment of the subject of starch 
transformation in the mash-tub was based on 
the incorrect assumption that dextrose and 
dextrin were the products formed. 

0, O’Sullivan’s discovery that maltose, not 
dextrose, was the sugar produced during starch 
hydrolysis by diastase exerted a profound in¬ 
fluence on the progress of knowledge in con¬ 
nection with starch transformation. Older 
conceptions were modified or swept away, and 
a new field of work was opened up for investi¬ 
gation which promised results of the greatest 
importance for science and technology. But 
this field of work, so attractive in its possibilities, 
proved much more complex than it originally 
appeared when O’Sullivan commenced to study 
it, and for the past thirty-eight years it has 
provided chemists with problems of unsurpassed 
difidculty. Until we look'into the history of 
' the subject, it is difficult to realise what a vast 
of work has been carried xm in oonnec- 
M6n with it from the lame of O’Sullivan’s early 

' ; -— - *- -- 

o/fAe Chemieai 18^2, Vol, XXT., p. m. 


work until the present day. Among the chief 
investigators of the subject, commencing with 
O’Sullivan, we find such names as Musculus 
and Gruber, Brown and Heron, C. J. Lintner, 
Brown and Morris, Ling and Baker, Syniewski, 
Brown and Millar, Ling and Davis, Rord, Rern- 
bach, and Maquenne, all of whom have con¬ 
tributed largely to the advance of knowledge 
of the subject. But notwithstanding the vast 
amount of work which has been carried out by 
these and other investigators, essential points 
in connection with the subject are still in dispute, 
and at the present time there is no general 
agreement to accept any one of the views which 
have been advanced to explain the constitution 
of the starch molecule and the manner in which 
it breaks down under the influence of diastase. 
It is impossible, under these conditions, to 
review within the time at my disposal the 
position of our‘knowledge of this subject in all 
the various aspects in which it has been pre¬ 
sented by its numerous investigators. I propose, 
therefore, to confine my remarks to a few only 
of the many views which have been advanced 
to explain the subject, selecting for this purpose 
those which appear to follow each other in an 
ordered sequence and to terminate in a more or 
less definite conclusion. 

In the first place, I propose to refer to (). 
O’Sullivan’s earlier investigations, which un- 
q[uestionably constitute the foundation on whicli 
all subsequent work on the transfonnation of 
starch by diastase has been based. 

Rrom the result of O’Sullivan’s early investi¬ 
gations, which demonstrated that maltose, not 
dextrose, was the sugar formed during the trans¬ 
formation of starch by diastase, this author 
formed the opinion that starch, when hydro¬ 
lysed by diastase, was dissociated into a mixture 
of maltose and a gum, dextrin, and that these 
two carbo-hydrates constituted the solo products 
of the change. Under these conditions it 
appeared possible, therefore, to represent the 
general character of the action of diastase on 
starch by some such chemical expression as the 
following 

3CgH|yOij -lr HjjO = Cj2H220jj -f- CjjHjfyOfl 

Starch Maltose Dextrin. 

Subsequent investigation of the subject by 
O’Sullivan himself * not only confirmed this 
opinion, but further demonstrated the highly 
important fact that the temperature at which 
the conversion of starch proceeds exercises a 
very great influence on the character of the 

Jmjml ctfthe Chmiml Sodetyi 1876, Vol. II., p. 126. 
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changes which take place. It had long been 
known that when the temperature during starch 
conversion much exceeded 70® 0. (158® F.) the 
hydrolysing action of diastase on starch was 
arrested ; but O’Sullivan’s investigations demon¬ 
strated that at varying temperatures below the 
one at which diastase ceases to be active, very 
marked differences are observed in the relative 
quantities of maltose and dextrin formed. 
For instance, O’Sullivan showed that when 
hydrolysis of starch is effected by malt diastase 
at any temperature below 63® C. (145® h\), the 
conversion products possess an optical rotatory 
power and reducing power approximating closely 
to those of a mixture of maltose and dextrin in 
the proportions of 68 to 32. This conversion 
change was assumed by O’Sullivan to be repre¬ 
sented by the following equation 
A.— 

6Ci Ao0io4-4H,0 = 40 i,H220i, +20^ A,Oio 

Starch Maltose Dextrin. 

Again, O’Sullivan showed that if a starch 
conversion was carried on at any temperature 
between 64® C. and 68° 0. (147®-154® F.) the 
products of conversion exhibit an optical rotatory 
power and reducing power closely approximating 
to those of a mixture of maltose and dextrin in 
the proportions of 35 to 65, This change was 
supposed to be represented by the equation 

60i,H,,Oj,+2H.p ^ +40, 

O’Sullivan further demonstrated, when a con¬ 
version was carried on between the temperatures 
of 68® 0. (154® F.) and 70® C. (158® F.)-~th 0 
point at which the activity of diastase tends to 
be destroyed—^that the optical rotatory power 
and reducing power of the transformation 
products agree closely with those of a mixture 
of maltose and dextrin in the proportions of 
17 to 83. This change was assumed to be 
represented by the equation 
U.— 

OC'iflHvjoOn^-f H^O = 0i2Hij2On 4- dOijjHaoOjo- 

These early investigations of O’Sullivan 
appeared to indicate, therefore, that the trans¬ 
formation of starch by diastase into maltose 
and dextrin took place in three definite changes, 
the character of which was determined by 
temperature and represented by the equations 
A, B. and (7. given above. 

But when this subject was reinvestigated by 
H. Brown and Heron in 1879, these chemists 
were unable to confirm the definite character 
of O’Sullivan’s three equations, and the results 
of their investigations led them to regard the 
ti^ansformation of starch from a different point 


of view to the one advanced by O’Sullivan; 
O’Sullivan supposed that starch was hydrolysed 
by diastase to maltose and a dextrin possessing 
a definite and simple structure, the relative 
amounts of maltose and dextrin being deter¬ 
mined by the temperature at which trans¬ 
formation takes place. Brown and Heron, in 
agreement with a view previously advanced by 
Musculus and Griiber, were led to regard starch 
as a carbo-hydrate possessing a very large 
molecule, which did not, as O’Sullivan supposed, 
break down at once under the influence of 
diastase into maltose and a definite dextrin, but 
into maltose through a series of dextrins of 
gradually decreasing complexity. They con¬ 
ceived the idea that the molecule of soluble 
stai'ch was represented by the formula 
10 (Oj2H2,)Oj(,), The first step in the breaking 
down of this complex molecule was supposed 
to consist in the hydration of one of its 
^lAfPio groups with the formation of a 
molecule of maltose, the remaining nine 
CjaHojjOio groups constituting the first complex 
dextrin molecule, named erythrodextrin a, thus 
I.— 

10(0i2Ho(,0m) -f H^O = C]2H220n ■4-9 (Ci2H2oO,o) 
Btaroh Maltose Erythrodextrin n. 

The molecule of erythrodextrin a was next 
supposed to bo hydrolysed in the following 
manner 


11 .— 

9(Oi2H2«Oj,)+H20 = Ci2H220„-f8(Ci3H2oOio) 
Erythrodextrin a Erythrodextrin 

The next stage thus 
III.— 

8(C, +H 2 O = 0,2H,,0„4-7(C, AoO,,) 

Erythrodextrin Achrodexfcrin a. 


Hydration was assumed to proceed in this 
manner through ten stages, until finall 5 ^ the last 
Oi 2 H.joOiy group of the original starch molecule 
was transformed into maltose. 

The sequence in which these ten changes was 
supposed to proceed is represented in the 
following equation 

Dextrins Maltose. 


10(Ci2H2oOjo) + 
Soluble starch^ 
molecule. 


/ IH 2 O — 9(Cj2^20^1t))+ ^12H22 C)i] 
2 H 2 O =8(Ci2H2oOio) 4’2Ci2H220^| 
3 H 2 Q - 7(C,2H2oOio) + 3 C 12 H 22 OH 
4 H 2 O=6(Ci2H2oOi(j) 4' 4 CJ 2 H 22 OU 
5 H 2 O = 5(Cj2H2oOjq) Hh 50 i2H220ii 
6 H 2 O = 4(Oj2H2oOio) + ^^I 2 H 220 h 
7H20== 8(Cj2H2oOio) + TOigHa^O,, 
8 H 2 O = 2 ( 0 , 2 H 2 oOjo) + eOiaHgaOa 
^ ^(^12HgQOjQ) *4-9 Ci2Hjj2^I 1 
10H20s= — lOCigHgaOi, 
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, But the hypothesis of H. Brown a?id Heron 
regarding the hydrolysis of starch to which I 
have just referred, w^as subsequently modified 
very considerably by researches on the same 
subject by H. Brown and Morris.* 

One of the marked features noticeable when 
laboratory starch conversions are conducted at 
any temperature favourable to the full activity 
of diastase, is the tendency they possess of 
coming rapidly to a state of quasi-equilibrium 
when the products of change are represented 
by the equation 

10 (Cp 2 H 2 oO|q) Hh SH.jO = 2CJ2H20O10 + bC 5 i 2 H 220 ii 

Starch Dextrin Maltose 

which is" the No. 8 equation of Brown and 
Heron (see above). Transformation of starch 
through the different higher dextrins of Brown 
and Heron appears to take place with very 
considerable rapidity down to this stage, and 
then a dextrin seems to be formed which is 
hydrolysable by diastase only with extreme 
slowness. The strong resistance of the dextrin 
of the No. 8 equation to hydration appeared to 
indicate that there must be some marked differ¬ 
ence in the constitution of this dextrin to that 
of the dextrins of the higher conversions, and 
Brown and Morris made a special investigation 
of this point by separating the dextrins of 
different equations and examining them. The 
stable dextrin of the No. 8 equation appeared to 
possess a definite optical rotatory power, and 
no reducing power; on the other hand, of the 
higher dextrins examined, all possessed some 
reducing power and an optical rotatory power 
which was less than that of the stable dextrin' 
of the No. 8 equation. Further, it was found 
that if the higher dextrins were acted on by 
diastase they were very rapidly hydrolysed to a 
mixture of maltose and the same non-reducing 
stable dextrin as that of the No. 8 equation. 

As it appeared, from the results of Brown and 
Morris’s investigations, that the stable dextrin 
of the No. 8 equation differed in a marked 
manner from the higher dextrins of Brown and 
Heron, Brown and Morris were led to advance 
a hypothesis regarding the nature of starch 
transformation which differed very materially 
from, that of Brown and Heron. 

In the change represented by the No. 8 
equation it will be observed that one-fifth of 
* the starch concerned in the change is converted 
into stable dextrin, thus 
l^CigH 2 QOi 4 j) 4 - 8H2O = 2C12H20OJQ 4 - 8C12H.22O11 
Starch Stable Dextrin Maltose. 

^ Jmma of the Chemical ms, p. 627; 1888, p. 610; 

1^> 449; 3889, p.d6e. 


Under these conditions Brown and Morris 
were led to regard the molecule of starch as 
being composed not of ten groups of C^oH^oO^q, 
as suggested by Brown and Heron, but of five 
such groups, four of which were similar in 
character and were readily hydrolysed to maltose 
by diastase, the remaining fifth group of a more 
resistant character constituting stable dextrin. 
According to this hypothesis, starch trans¬ 
formation at a temperature of 60^ C, or below 
maybe represented by the following equation 
5(G,.^oOj + 4 H 2 O = 4- (Ci^H^oO.o), 

But it will be noticed that this equation does 
not of necessity indicate the magnitude of the 
starch molecule which takes part in the trans¬ 
formation. It is evident, however, from the 
equation that the molecule of stable dextrin 
must be one-fiffeh the size of the starch mole¬ 
cule. What, therefore, is the size of the stable 
dextrin molecule represented in the equation 
by the empirical formula (Oi^H^oOio) ? From 
Brown and Morris’s investigations, and subse¬ 
quently from those of Brown and Millar, there 
is reason to believe that the molecule of stable 
dextrin may be represented by the formula 
20 (Ci 2 H 2 oOio). Granting this, the molecule of 
soluble starch taking part in a starch traiis- 
formation by diastase cannot be loss than 
lOOCCiaHooOif,). Consequently, according to 
the hypothesis of Brown and Morris, the 
probable molecular expression for a trans¬ 
formation of starch according with the No, 8 
equation is 


-f 8 OH 2 O 

= (Ci2H2oOiy)2i 


4 “ 8OCJ2H22OJJ. 


(Ci2H^Ojo)2o 
(^I2^2oOlo)’20 f 
(^ 12 ^ 20 ^ 10)20 \ 

(Ci2H2oOio)i 

According to this conception, four of the 
(Ci 2 H 2 oOio) 2 fl groups in the starch molecule 
are of a similar nature and are readily hydro¬ 
lysed to maltose; but the fifth group is of a 
different nature and splits off during . hydro- 
. lysis to form ,the stable dextrin of the No, 8 
equation.* 

So far no attempt has been made to explain 


* It will be noticed tliat the conception that the starch 
molecule is not less than 100(0i 2 H 2 oOio> depends on the 
accuracy of the view that the molecule of dextiin is 
20 (Ci2H2oOio)' Brown and Morris arrived at the conclusion 
that the molecule was of this size from the freezing-point 
method, and Brown and Millar arrived at a similar conclusion 
from analysis of the calcium salt of dextrinic acid—an acid 
formed by oxidation of the so-called “ stable dextrin.*' The 
reliability of the methods employed by these investigators 
has been questioned; but so far, no direct experimental 
evidence lias been brought forward which tends to invalidate 
their conclusion. 
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by means of Brown and Morris’s hypothesis the 
nature of the reducing dextrins of high type 
which were shown by Brown and Heron to exist 
in the earlier stages of a starch transformation. 
The origin of the reducing dextrins, according to 
Brown and Morris, is in the four groups of the 
starch molecule which are finally converted into 
maltose in an unrestricted conversion. These 
groups, during hydration, are supioosed to break 
down gradually into maltose through a varying 
series of reducing dextrins, or so-called malto- 
dextrins, the molecules of which appear to 
consist of maltose and dextrin in a somewhat 
loose state of combination. The manner in 
which each of the four completely hydrolysable 
groups of the starch molecule breaks down 
fiirough a series of malto-dextrins of gradually 
increasing reducing power and decreasing optical 
activity is indicated by Brown and Morris in 
the following way 

= Malto-dextrin with ratio - 

19 Dextrin 

10H,O = 5 

((OiatlgoUjojid 

= Malto-dextrin with ratio 

10 Dextrin 


(0. AoOj,),,+19PI,0=j 

= Malto-dextrin with ratio 

1 Dextrin 

In a starch conversion restricted by heat or 
other condition, it is assumed that any of these 
malto-dextrins, or mixtures of a number of 
them, may be obtained. 

The first stage in the hydrolysis of the starch 
molecule may perhaps be represented by the 
following equation 


(Ci2HooOj<j)2(, ^ 

(^ 12 ^ 2 oO 10)20 

(OiAoOjyo + 4H,0 

(^12^20^10)20 
(Ci2HyoOjo)2o J 

= ( 0 i 2 H 2 (,O 10)20 Hr 4 
Stable dextrin 


(0,211220^0 

(Ci2H2i>0,o)ij, 

Highest type 
Malto-dextrin, 


in which the molecule of starch is dissociated 
into its five main groups; the fifth group, which 
strongly resists hydrolysis, is split ofi to form the 
stable dextrin of the No. 8 equation. The other 
four groups are each hydrolysed to the highest 
type of malto-dextrin containing maltose and 
dextrin in the proporbion of 1 maltose to 19 
dextrin. 


Subsequently, as hydration proceeds, the 
stable dextrin remains unchanged, but the 
malto-dextrin molecules are further hydrolysed 
—some may be completely hydrolysed to free 
maltose, and others to lower-type malto-dextrins. 
If hydrolysis is arrested by high temperature, 
or other influence, some such position may he 
reached as is indicated by the following equation 


(CjyHyoO^iJao 

I + 6OH2O 
(OiyH2(,Oj())20 i 
(C,2H2r|0,)).2o ) 


— (Oj2ll2oOj|,)2«H" 2 
Stable dextrin 


■ (C,2LL20„),o 
M alto-dextrin 


Free maltose. 


This equation sliould be looked at, howev^er, as 
illustrating only tlie general character of change 
during restricted conversion. It is probable, 
according to Brown and Morris, that the malto- 
dextrins existing at any time during starch 
hydrolysis, are mixtures of various types—not 
one type, such as is indicated in the above 
equation. 

A point of mucli technical importance which 
remains for discussion concerns the properties 
of the malto-dextrins, or reducing dextrins 
fonned during starch hydrolysis. These 
bodies, although they possess an optical rotatory 
power and reducing power closely resembling 
those of mixtures of maltose and stable dextrin 
and were considered to be mixtures in the earlier 
days of investigation, have been shown by- 
Brown and Morris to be definite compounds. 
For instance, when their characteristics were 
compared with those of a mixture of maltose 
and stable dextrin, such as is obtained by the 
unrestricted conversion of starch to the No. 8 
equation, it was found that primary yeast readily 
fermented the whole of the free maltose which 
was present in the mixed conversion products 
and left the stable dextrin unaltered; on the 
other hand, the malto-dextrins of a restricted 
starch conversion were found to be unferment- 
able by the same type of yeast. Again, it was 
found that fractional precipitation with alcohol 
efiected a separation of dextrin from maltose 
when the two existed together in solution as a 
mixture; but no fractionation of dextrin from 
maltose could be efiTeobed by similar treatment 
of solutions of malto-dextrins. A very marked 
difierenoe was also observed in the behaviour of 
malto-dextrins and the mixed starch conversion 
products of the No. 8 equation when under the 
infiuenoe of djastase at temperatures below 
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60® G. (140® F.). It was found that no appre¬ 
ciable change took place within a limited time 
in the case of mixtures of dextrin and maltose, 
but malto-dextrins were very rapidly hydrolysed 
to pure maltose. The latter result, of course, 
should be observed if—according to the Brown 
and Morris hypothesis —malto-dextrins represent 
partially hydrolysed portions of the fom' group¬ 
ings of the starch molecule which are sb readily 
attacked during an unrestricted starch trans¬ 
formation. 

From a technical point of view, the unferment- 
able nature of the malto-dextrins, or reducing 
dextrins, assumed by the Brown and Morris 
hypothesis to be present among the products of 
a restricted starch conversion, is a matter of 
great importance. If the starch transformation 
products constituting the greater part of the 
soluble matter of the brewer’s malt wort con¬ 
sisted of maltose and stable dextrin only, the 
whole of the maltose would be transformed 
into alcohol and carbon dioxide during fer¬ 
mentation in the brewery, and the fermented 
liquid would be highly alcoholic and very 
“thin” in palate flavour owing to complete 
removal of the sweet “ body-giving ” constituents 
originally contained in it. Moreover, when the 
fermented wort was placed in cask it would 
contain no carbohydrate matter suitable for 
generating the secondary fermentation changes 
which are so essential for the proper “ con¬ 
ditioning ” of beer, and it would remain a thin, 
“flat” liquid, very different from the full- 
drinking beverage charged with carbon dioxide 
which we recognise as beer. The brewer knows, 
however, that during the primary fermentation 
of his malt wort in the brewery the whole of 
the sweet-flavoured constituents of his w'ort 
does not ferment away, and that some portion 
is left which gives sweetness and “ palate ful¬ 
ness ” to his beer. He knows, moreover, that 
some fermentable maitter still exists in his 
finished beer—not readily fermentable matter,, 
or it would have fermented away during primary 
fermentation in the brewery—^but matter 
capable of sustaining a slow secondary fer¬ 
mentation in cask or bottle for months, or 
may be for years. 

^of these phenomena of such ruling 
importance in the brewing industry are explained 
if we recognise that carbohydrates are present 
m the brewer’s wort which possess similar 
eharacteristics to those of the malto-dextrins, 
or , reducing dextrins, indicated by Brown and 
IComs’s researches. "We have already seen that 

|i: nsjal^-iexkins are unfermentaJble by primary 


yeast, hence their presence in a brewer’s wort 
explains the persistence of the sweet-flavoured 
constituents noticeable in the wort after it has 
undergone primary fermentation and has been 
converted into beer in the brewery. The highly 
important influence of the malto-dextrins in 
establishing the secondary conditioning of beer 
is also explained by the knowledge that, although 
malto-dextrins are not fermentable during 
primary fermentation in the brewery, they are 
slowly fermented by the so-called “ secondary ” 
yeast forms which develop in beer when in cask 
or bottle. Yeasts of this type appear to gene¬ 
rate enzymes capable of very slowly hydrolysing 
the complex malto-dextrin molecule to free 
maltose, the sugar liberated being subsequently 
decomposed by the yeast into carbon dioxide 
and alcohol, thus giving rise to the phenomenon ' 
of “secondary fermentation,” or “condition¬ 
ing ” of beer. 

With regard to the presence of malto-dextrins 
in the brewer’s wort, it will be noticed that 
the heat at which the brewer conducts his 
mashing operations approximates closely to 
66 ® C. (161° F.), a temperature which restricts 
hydrolysis of starch by diastase and conse¬ 
quently favours the production of malto-dextrins. 

Subsequent to Brown and Morris’s investiga¬ 
tions, the results of which I have endeavoured 
to explain, Brown, working in conjunction with 
Millar, conducted further researches,’^ which led 
to a slight modification of the view of Brown 
and Morris regarding the constitution of the 
starch molecule. The so-called stable dextrin 
of the No. 8 equation, which is supposed to be 
derived from one of the five groupings of the 
starch molecule, was regarded by Brown and 
Morris as a non-reducing dextrin containing 
twenty so-called “ maltase” groups 

Non-reducing dextrin. 

But Brown and Millar, from the results of 
further work, satisfied themselves that “ stable ” 
dextrin possesses a small reducing power due to 
the existence in its molecule of a C^jHi^Oii 
(dextrose) group. Under these conditions they 
could no longer regard the stable grouping of 
the starch molecule, which yields dextrin, as 
composed of twenty groups, but as 

containing thirty-nine OgHioO^ groups and one 
CgHiaOj. group as represented in the foUowmg 
formula 

(C6Hio02)39 

C3Hi2Gg 

. * Joumca of the Chmical Society, 1899, Tol. liXXV., p. 315. 
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The final picture of the possible constitu¬ 
tional formula of the molecule of soluble starch 
proposed by Brown and Millar is given below. 

At the com¬ 
mencement of this 
lecture I stated 
that it was impos¬ 
sible within the 
brief time at my 
disposal to discuss 
thoroughly the pro¬ 
gress of knowledge 
regarding our 
modern knowledge 
of starch transfor¬ 
mation owing to 
the complexity of 
the subject, and the 
overwhelming 
amount of work 
which has been 
done in connection 
with it. In order 
to meet this some- 
what impossible 
situation as well as 
I could, I proposed 
to refer to one line 
of investigation 
only which exhibits 
consistent progress 
towards the founda¬ 
tion of a definite 
hypothesis. It was 

for this reason I have selected O’Sullivan’s 
original work as the foundation of my remarks, 
and have followed by endeavouring to show 
how the final hypothesis of Brown, Morris and 
Millar has developed from it, I regret that 
through treating my subject in this way I have 
not been able to refer to the work of many 
notable investigators, such as 0. Lintner and 
Syniewski—or even to the work of Maquenne 
and Boux, Fernbaoh, and others of the French 
school, which is still proceeding and which 
gives promise of most important results—but, 
if I had attempted to do otherwise, I felt it must 
infallibly end in confusing my audience, whom 
I cannot altogether regard as specialists in 
carbohydrate chemistry. As it is, owing to the 
complex nature of the chemistry of my subject, 
I fear my remarks must have proved somewhat 
difficult to follow. 

The view of Brown, Morris and Millar regard¬ 
ing the constitution of the starch molecule and 
the manner in which it is transformed when rmder 





. -O 





A. Dextran rosiduo. 
Maltan residues. 


the influence of diastase is not regarded favour¬ 
ably by all starch specialists—in fact, it appears 
to exert a peculiarly irritating effect on the minds 
4 of some; but, on 

« the other hand, 

although the view 
has been very 
severely criticised 
from time to time, 
I am not aware of 
the existence of any 
experimental evi¬ 
dence which has, 
as yet, seriously 
questioned its vali¬ 
dity. Moreover, no 
other view advanced 
at present appears 
capable of explain¬ 
ing so much—and 
this is a matter of 
prime importance 
with regard to its 
value as a working 
hypothesis. Never¬ 
theless, it is well 
to bear in mind the 
great difficulties 
which surround 
such an investiga¬ 
tion as that of the 
action of diastase 
on starch, and the 
probability of future 
work leading to some modification of any view 
yet advanced. 

There are very many points in connection 
with diastase and enzymes of a kindred nature 
present in malt about which much uncertainty 
exists. Do several forms of diastase exist in 
malt, contributing to the different stages in the 
degradation of the starch molecule which have 
been observed by so many investigators ? From 
the influence of heat on the products of starch 
transformation, and frozn other evidence brought 
forward by Maquenne and Eoux, it is probable 
that such may be the case, but at present we 
are waiting for solid proof that it is so. Again, 
what is the nature and rSle of the liquefying 
enzyme which plays such an important 
part in the modification of starch paste; 
and in the solution of starch in the brewer’s 
mash-tub ? Probably it is a different enzyme 
from the ordinary diastase of transforma¬ 
tion, but there is much in connection with 
this question ^hich is of great technical and 
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O 
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scientific importance and which requires further 
investigation. 

Consideration of such questions as these 
brings forward another point of great impor¬ 
tance in brewing technology. We have seen 
that the hypothesis of Brown, Morris and 
Millar appears to be in agreement with the 
phenomena observed during the hydrolysis of 
starch by diastase under laboratory conditions 
when the enzyme in comparatively small 
amount acts on starch paste, or soluble 
starch. Are the results observed during starch 
conversion in the brewer’s mash-tub, when 
diastase in very large amount acts on the starch 
granules of malt, also in agreement with Brown 
and Morris’s hypothesis ? Viewed broadly, they 
present a general appearance of agreement, but 
looked at closely they are usually found to vary 
materially from those which Brown and Morris’s 
hypothesis would lead us to expect. 

Temperature appears to influence the nature 
of starch transformation by diastase to a much 
greater extent when the action proceeds under 
laboratory conditions, than when it takes 
place in the brewer’s mash-tub, and it is by 
no means safe to assume that the results 
obtained at any particular temperature in the 
mash-tub will be'similar to those obtained at 
the same temperature in a laboratory starch 
transformation. This does not, however, of 
necessity throw doubt on the soundness of 
Brown and Morris’s hypothesis. This hypo¬ 
thesis is founded on the results of laboratory 
experiments in which the conditions of ex¬ 
periment were kept as free as possible from 
complicating factors. The conclusions derived 
from experiments such as these may be correct, 
and yet they may not be able to exiflain the 
nature of starch transformation in the mash- 
tub, owing to other actions taking place during 
the brewer’s mashing process which obscure, 
or modify, the actions observed in a laboratory 
starch transformation. 

Brief consideration of the conditions ruling 
during mash-tub conversion will show how com¬ 
plex the conditions are as compared with those 
of an ordinary laboratory conversion. Action 
in the mash-tub commences on solid starch 
granules—^not on starch paste or a solution of 
soluble starch, as in a laborator^T- starch con¬ 
version—and it is initiated by the activity of 
one or more enzymes of which we know little, 
which assist in gelatinising and liquefying the 
s4^oh. Following immediately on these 
cfe&ges, the soluble starch is brought under 
influence of a very large excess of diastase 


derived from the malt, a condition very difibrant 
from that of an ordinary laboratory starch, con¬ 
version in which only a limited amount of 
diastase is employed. Moreover, during con¬ 
version changes in the mash - tub another 
difference of condition exists, which probably 
exerts an important influence on the nature of 
the occurring starch transformation. This con¬ 
sists in the presence of a large amount of soluble 
and insoluble material of very various nature 
derived from the malt, and it is well known how, 
susceptible the actions of diastase and other 
enzymes are to influences such as these. There¬ 
fore, under the complex conditions of starch 
transformation in the brewer’s mash-tub referred 
to, it is reasonable to expect that the character 
of the changes will differ from those taking place 
under similar conditions of temperature in a 
simple laboratory starch transformation. 

Our knowledge of starch and its conversion 
changes has undoubtedly increased very much 
during the past thirty-seven years, but, notwith¬ 
standing the vast amount of work which has been 
done in connection with these subjects, we are 
not yet masters of the complex changes which 
proceed during starch transformation in the 
mash-tub. It is disappointing to bo compelled 
to say this, but it is highly desirable that the 
fact should be recognised in order to encourage 
future investigation in a direction of the very 
greatest importance, to the brewer, the distiller, 
and the vinegar-maker. If the subject of starch, 
which I have discussed this evening with some 
trepidation, had not become such a very contro¬ 
versial one, we should have proceeded faster and 
further in our search after knov/ledge. There is 
no doubt a humorous side to starch polemics 
which some of us value, but we could well 
afford to sacrifice this for the advantages of 
calmer discussion and more rapid progress. 


ECONOMIC ASPECTS OF THE INTRO¬ 
DUCTION AND ESTABLISHMENT 
OF A BRITISH BEET-SUGAR 
INDUSTRY.*^ 

Great Britain is the greatest sugar consumer in 
the world. Wo imported last year (1910) 1,745,129 
tons of sugar, of which 1,303,319 tons were beet- 
sugar, and 441,810 tons cane-sugar. We sent 
abroad last year £26,307,214 for sugar. The ques¬ 
tion may well be asked whether we can keep this 
immense amount of money in our country by 


* Abstract of a paper read by Mr. Sigismund Stoiu before 
the Section of Economic Science and Statistics of the British 
Association at Portsmouth, 1911. 
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producing the sugar ourselves. England dlstiu- 
guishes herself by being the only country in 
Europe which does not produce a single ounce 
of sugar herself. I have proved by over four 
thousand sugar-beet growing experiments, con¬ 
ducted in practically every county in the United 
Kingdom in the last twenty consecutive years, 
that we can successfully grow sugar-beet in these 
islands. The beet cultivation in G-ennany brought 
an increase on the yield of all crops. The beet 
culture forced the farmer to adopt very deep 
ploughing, along with scientific farming, and to 
proper treatment of the soil both chemically and 
physically. The ingenuity of the agricultural 
engineer invented new implements and machinery 
for this new departure in agriculture. The by¬ 
products and residue of the beet-sugar industry, 
called beet-xmlp or “slices,” are a very valuable 
cattle-food, by which the number of cattle could 
easily be increased, also the fattening of cattle 
fostered. 

In Europe alone fifty million tons of sugar beet¬ 
root are cropped per year. Out of this vast q[uan- 
tity twenty-five million tons of sugar-beet pulp are 
produced, which are all used for cattle-feeding. 
This enormous q^uantity of cattle-food has been 
the means of considerably increasing tho number 
of cattle on the Oontinent. England has entirely 
given herself up to manufacture and nogleotod 
agriculture, while Continental countries liko 
Germany, where industry and manufacture have 
increased and improved at tho same pace as ours, 
have not neglected agriculture. The question of 
employment is at the present moment a very press¬ 
ing problem indeed. The 1,065,045 pooxfio in tho 
United Kingdom who are under poor relief (1910)» 
the many thousands of men and women wo find in 
large towns and cities without employment, can be 
well occupied by the introduction of sugar-beet 
cultivation. If wo introduce this gigantic industry 
into this country wo would employ over 160,000 
men in our sugar factories, about 200,000 men 
would find employment in the trades that work in 
connection with the sugar industry, and another 
240,000 men would find additional employment 
in the fields. Taking it all round, by the work 
provided by the introduction of the beet-sugar 
industry, 600,000 men would find employment, 
representing 450,000 families, which at four per 
family would moan that 1,800,000, equal to 4 per 
cent, of the whole population, wotild be interested 
in the beet-sugar industry. Our position in the 
world depends upon maintaining a largo rural 
population. We all read the sore and disquieting 
accounts of the depopulation of different districts 
in our islands. This ever-increasing exodus, which 
robs the country of the best healthy working men 
and women and a sturdy agricultural population 
and drives them into other countries, where they 
find more favourable economic conditions, and 
where they work in competition against us, could 
be stopped. The sugar-beet is most admirably 
adapted for small holdings. Ko other crop is, so 


suitable, because sugar-beet can be grown year 
after year on the same land or with rotation. 

To cover our demand for sugar we require five 
hundred factories to supply us with sugar, each 
factory would cost 1^80,000, so that £40,000,000 
might be safely and profitably invested at home. 
The £25,000,000 sterling we send year by .year to 
foreign countries would remain here, increase our 
wealth, benefit British agriculture, British trade 
and commerce, and British capital and labour. 
The high dividends paid during the last years by 
most Coutiiiontal beet-sugar factories show the 
X^rofitability of this industry. Our exx)ort of capital 
has already reached excessive dimensions. To 
produce all tho sugar we consume we would require 
about a million acres to be cultivated with beet, 
which we could easily reclaim from the land that 
went out of cultivation during the last decade. In 
the progress of economic thought and study, and 
mainly through the efforts and zeal of practical 
British economists, the bounties which have been 
a menace for over thirty years have been abolished 
since September 1st, 1903. With the introduction 
of the beet-sugar industry there would go hand in 
hand the creation of the sugar-engineering industry 
and the agricultural-implement industry. To give 
an example of what would be required if we pro¬ 
duced all the sugar we consume, I may mention 
that twelve million tons of beetroot would be 
necessary, one million tons of coal, 600,000 tons of 
limestone, 70,000 tons of coko, twenty million bags, 
four million cases, and an immense quantity of 
other materials. 


SMOKE ABATEMENT : THE POSSI¬ 
BILITY OF FIXING A NEW STAN¬ 
DARD OF SMOKE EMISSION FROM 
FACTORY CHIMNEYS.* 

From the point of view of smoke emission the 
present position of the manufacturer who burns 
bituminous coal in his furnace is that, while he 
knows dense smoke to be unnecessary and wasteful, 
entire absence of smoke is practically impossible to 
attain under working conditions. The question, 
therefore, is, What is the least amount of smoke 
such a manufacturer might be asked to limit 
himself to ? 

Tho present legal standard of “ black smoke in 
sufficient quantity to be a nuisance” is admittedly 
misatisfaotory, as black smoke is a thing rarely if 
ever seen; also, tho blackness alone is no measure 
of the amount of pollution nor oven of the amount 
of soot per ton of coal burnt. The present standard 
is therefore out of date.» Meanwhile the public 
have to breathe polluted air, to suffer in health 
and pocket, have their buildings injured and dis¬ 
figured, and their sunshine out off. 

A sound standard of maximum allowable amount 


* Abstract of a paper read by Dr. J. S, Owens before the 
Engineering Section of the British Association at Borts* 
mouth, 1911. 
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of smoke should be fixed and enforced. Two c[ues- 
tions must be answered before such a standard can 
he fixed: (1) What is the best and most practicable 
method of measuring smoke ? (2) Having decided 
on (1), what is a fair maximum of smoke emission 
to fix, as measured by (1) ? 

To answer the first question we must decide 
exactly whut we are to measure. We may set our¬ 
selves to find out: (1) The total quantity of soot 
emitted in a given time; (2) the weight of soot 
emitted as a percentage of fuel burnt; (3) the 
density or weight of soot per unit volume of fine 
gas; (4) the ratio only of density to a standard; 
(6) the colour; (6) the opacity or blackness. 

In deciding the method of measuring we must 
keep in view: (a) Fair comparison between chimney 
and chimney or with standard; (b) ease of appli¬ 
cation and simplicity; (c) reasonable accuracy; 
(<f) the smoke must be measured from outside 
factory; (c) the method must be capable of use by 
a single observer. 

The standard suggested is one of maxiniimi 
density for maximum time of emission. By density 
is meant amount of soot per unit volume of fine 
gas. A smoke of great density would be permitted 
for a short time only, whereas one of less density 
might be permitted for a longer time. 

The method of measuring the density suggested 
is by matching the opacity of the smoke to that of 
calibrated smoked glasses, each glass representing 
a certain density of smoke in a column of unit 
thickness. The final figure for comparison is 
obtained by dividing the density represented by 
the glass by the diameter of the chimney. By 
careful construction and the elimination of certain 
errors, an instrument can thus be made to give a 
fair basis of comparison with a standard density. 
The author has devised and experimented with an 
instrument of this type, with promising results. 
Certain objections will always remain to such a 
method of measuring, but the author believes that 
it is only along such lines that the necessary 
conditions can be fulfilled. 

The Alkalies Act of 1906 fixes a standard maxi¬ 
mum of one-fifth of a grain of muriatic acid per 
cubic foot in smoke or noxious fiunes, and it 
appears that the time has arrived when the soot 
from furnaces should be dealt with on similar 
lines, modified to suit the case. 


THE MANUFACTURE OF ARTIFICIAL 
EYES. 

How^ such defects as the loss of an eye were 
yemedied by the various nations in earlier years is. 
difficult to imagine, for it appears that the first 
reliable yeport on the subject is given by the 
Trench surgeon Ambroise Pard in 1560, although 
^Tiatithenticated reports date as far back as 
; ia© Middle Ages. Two kinds of artificial eyes were 
,,.„|m©wn to AmbroiM Par6—the Okblepharos and the 
hypoblepbaros. The ekblepharos was made by 
ps&Mng the eye and all the surrotSnding parts as f 8i>r 


as the brows on a plate, which was placed in front 
of the eye-socket, and held in position by a string 
tied over the head. The hypoblepharos was used 
in a manner similar to that of to-day, being put 
behind the eyelid, in the eye-socket itself, and was 
composed of a metal shell of copper, silver or gold, 
covered with enamel and glass fusions. The United 
States Consul-General of Coburg, who has recently 
reported to his Government on this subject, says 
that it is thought that Augsburg was the source 
of the enamelled shells, whence the art was taken 
to France, and as German art industries were 
ruined in the Thirty Years’ War, Paris became the 
centre of the artificial eye industry. There are still 
opticians in Germany who advertise their eyes as 
“ finest Paris eyes,” although they are marked with 
German marks; but no less^than 80 per cent, of the 
eyes now used in Paris, and the rest of France, are 
said to come from Germany. It was only at the 
close of the eighteenth century that these artificial 
eyes really became of practical use, it being then 
found possible to do away with the metal shell 
altogether and employ only enamel and glass. It 
is known that in the middle of the nineteenth 
century eyes were made by enamellers in Dresden, 
Prague, London and Stockholm, and in Thuringia. 
The Thuringian makers differed widely from the 
others in that they were not enamellers but glass- 
blowers, working in connection with the porcelain¬ 
painting industry, whose endless and untiring 
experiments resulted in the discovery of an ideal 
material, cryolite glass, the use of which led to a 
new technique in eye manufacture. At times, 
attempts have been made to replace the breakable 
glass by vulcanite or celluloid, but such efforts 
have long since been given up as useless. The 
fragility of artificial glass eyes, and their sudden 
cracking through changes of temperature, can be 
reduced to a minimum by careful work. If eyes 
crack without apparent cause it is usually a sign 
that they are cheap so-called stock ” eyes, where 
quantity rather than quality is aimed at. In 1862 
the method adopted in France for making eyes 
was as follows: On the broadly-pressed end of a 
small colourless, transparent rod of enamel, the 
pupil was first made, and the iris was then formed 
on this by means of a small, thin, pointed, coloured 
enamel rod, the designing of the iris being made 
possible by melting the point of this rod. In Paris 
the good eyes are so made. A glass tube, closed at 
one end and of the colour of the sclerotic, is next 
blown into the form of an oval, and in the middle 
of this a hole is melted, the edges of which arc 
rounded off evenly, and pressed a little outward. 
The iris is then placed in this opening and well 
melted in. A thick coating of glass remains 
behind. The eye is rounded off, the protecting rim 
of the white coat is smoothed with a metal rod, 
and this coat is thereby joined to the sclerotic. 
By means of a thin, pointed, red rod the blood 
vessels to he seen on the hard coat of the human 
eye are then melted in. The superfluous back part 
of the eyeball is melted off, thereby giving to the 
eye the desired form. The eye is finally placed on 
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hot sand, where it gradually cools off. Glass eyes 
are made in quite a different manner in Lausoha, 
the centre of the industry in Germany, where their 
manufacture is altogether a house industry. The 
eyes are usually made by one member of a family, 
and the art is handed down from one generation to 
another. A gas flame is used for melting the glass, 
and the method of manufacture is as follows: A 
small drop of white glass is put on the white blown 
ball from which the sclerotic is to be made, and is 
then blown so as to make a circle about eight 
millimetres (0*315 inch) in diameter. On this 
circle the structure of the iris is built by means of 
thin variously-coloured glass rods. A drop of black 
glass makes the pupil. Over the finished iris 
crystal glass is melted in order to imitate the 
cornea. The further manufacture is similar to 
that given in the first description. 


THE MARSEILLES PEANUT-OIL 
INDUSTRY. 

Peanut oil ranks next to olive oil in popular 
favour, being generally preferred in France to 
cotton oil. It is highly rated as a salad and a 
cooking oil, and is used extensively in the manu¬ 
facture of margarine and by sardine packers. It is 
frequently mixed with olive and other vegetable 
oils. The industrial grades obtained from the 
Indian nuts, and the second pressings of the 
African varieties, are consumed mainly by the soap¬ 
making industry, but a certain proportion is also 
employed for illuminating and lubricating purposes. 
The Marseilles mills produced in 1910,170,000 tons 
of peanut-oil cake. The cake is used for cattle 
feeding. About 80,000 tons are exported annually, 
chiefly to Germany and Scandinavia. Peanuts in 
the shell are never ground whole in the Marseilles 
mills. On the contrary, expression of the oil is 
almost invariably preceded by a careful preparation 
of the nuts, particularly in the case of edible oil. 
The peanuts are crushed only after having been 
cleaned and decorticated, and after every effort 
has been made to remove entirely the germs and 
the red skin covering the kernels. All these 
operations are done by machinery. According to 
the* United States Consul-General at Marseilles, 
the peanuts undergo a preliminary cleaning in a 
rotary sieve; they are afterwards brought by a lift 
to the decorticating machine and passed through 
grooved rollers so adjusted as to husk the nuts 
without crushing the kernels. The separation of 
the husks and kernels is effected by ventilation. 
The germs, sprouts, and red skin still adhering to 
the kernels after the husking process, are stripped 
off by friction against the coarse-wired meshes of a 
rapidly oscillating sieve, the operation being com¬ 
pleted by a ventilator connected with the apparatus. 

, It is extremely difficult, however, to detach the red 
cuticle entirely from the kernels, and in the case of 
new crop nuts it is said to be a practical impossi¬ 
bility, After the kernels have been cleaned, they 
are ground by a crusher' provided with two 


pairs of rollers. The mass emerging from the 
rollers falls into a sasseur,” or sifter, which 
separates the coarse from the fine meal, the re¬ 
maining stones and other foreign substances having 
been eliminated by an aspirator. The meal is 
then put into hair bags and subjected to hydraulic 
pressure, from twelve to fifteen bags separated 
by metal plates being pressed at the same time. 
A bag contains about ten kilogrammes (twenty- 
two pounds) of meal. The first pressing, which 
furnishes the high-grade oil, is made without 
heating the meal. This pressing lasts usually about 
one hour. For the second pressing the bags are 
generally emptied, the meal reground, and brought 
to a temperature of 86® to 122° Fahrenheit, accord¬ 
ing to the quality and condition of the nuts. The 
same amount of pressure is applied as for the first 
pressing, and the same press may be used. A 
smaller yield but a finer grade of oil results from the 
second pressing when the supplementary grinding of 
the meal is dispensed with. In some mills a third 
pressure is applied, but this is an unusual practice. 
The yield of oil varies with the origin and condition 
of the nuts. The Senegal peanuts in the shell 
yield about 33 per cent, of their gross weight, the 
Gambia peanuts 31J to 32 per cent, Both of these 
varieties yield from 21 to 23 per cent, on the first 
pressing, and 10 to 11 per cent, on the second press¬ 
ing. The average oil yield of the shelled peanuts 
is about 39 per cent, for the Indian nuts, and 
42 per cent, for the Mozambique. After running 
from the presses peanut oil does not need refining, 
but is simply filtered. It is then fit for consump¬ 
tion as salad oil. Bleaching is resorted to only in 
order to produce the white oil required in the 
manufacture of margariue. 


THE RUSSIAN CAVIAR INDUSTRY. 

The ever-increasing demand, and the diminishing 
supply, of sturgeon caviar led the fishermen of 
Eastern Siberia to experiment with salmon roe, 
which had not only been considered useless for 
human consumption but had even been looked 
upon as injurious to health. Up to 1907 the 
fishermen in the neighbourhood of Nicolaevsk 
considered salmon roe as valueless, but from that 
time it was demonstrated that caviar could be 
made so as to prove commercially profitable, and 
of such a quality that, although it cannot compare 
with the taste of the sturgeon caviar, it is never¬ 
theless a great delicacy. In the preparation of 
salmon caviar for the market the following are the 
methods adopted. Along the sea-coast double¬ 
sided traps are used to catch the salmon, whereas 
in the rivers, in addition to drag seines, traps are 
used opened at the lower end only, so as to catch 
the fish moving upstream. No special care is 
taken with the fish from which it is intended to 
remove the roe, except that they must be abso¬ 
lutely fresh, and the sooner the roe is removed 
after capture the better the results will be. Should 
it he impossible to remove the roe frorn the fish 
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immediately after they are caught, they may be 
kept up to twenty-four hours in cold water, pro¬ 
vided they are not confined in a small space. By 
this is meant that a barge-load of fish covered with 
cold water would be useless for caviar if kept for 
that length of time. The eggs are removed in the 
ordinary operation of cleaning the fish, the only 
special care necessary being to avoid rupturing the 
gall bladder, as this would ruin the caviar. After 
the roe is removed, the eggs are passed through a 
galvanised iron-wire sieve, copper sieves having 
been found injurious. During the short time that 
experiments have been made in the Amur River 
and Kamchatka it was found that the best caviar 
is obtained from fish over four years of age, and 
the best (Quality is obtained from the king salmon 
in Kamchatka. According to the American Consul 
at Vladivostok, there are differences in the caviar 
produced from the various species of salmon, that 
is, spring, summer, and autumn, and a marked 
difierence has been noted in eggs taken from fish 
caught at or near the sea-coast, as compared with 
fish caught farther up the river, and it has been 
found that the eggs taken from fish caught far 
upstream are too ripe for caviar manufacture, as 
the completed product turns yellow, whereas good 
salmon caviar should be a bright golden red. 
After the eggs have been passed through a sieve 
they are washed in clear cold water and then im¬ 
mediately soaked in brine, and are not in any way 
drysalted. In addition to pure water and salt, a 
small quantity of greyish-white powder is mixed 
with the solution, and this constitutes the secret 
part of the process. It is believed that this powder 
is salicylic acid, and possibly a little borax, but 
experiments could be made which would show 
if these answer the purpose. The entire success 
depends upon the strength of this solution, and 
where methods are the crudest the peasants who 
prepare caviar test the strength by taste, but a 
brine gauge may be used for this purpose, and the 
salt solution should be from 19 to 22 per cent. 
Should the solution be too strong there is no 
method of removing the salt from the caviar, and 
the latter is ruined. The addition of the powder 
is to counteract the bitter taste in the salt, presum¬ 
ably caused by iodine, as well as for preserving the 
caviar. The eggs should remain in the solution 
from twenty-five to forty-five minutes, according to 
the strength of the brine and the temperature. 
They are then placed in bags and subjected to 
heavy pressure. The method employed in Eastern 
Siberia is to place the bags between two blocks, the 
upper of which is pressed towards the lower by a 
pole lever, at one end of which a man suspends the 
weight. This pressure, although great, does not 
, omsh the eggs, as they are flexible, and it causes a 
sbxinkage in the weight of the caviar of about 
4i0 per cent. After being subjected to this pressure 
the caviar is immediately packed into wooden kegs 
and the process is completed, no oil or other sub- 
; ;Stance being added. Selected caviar is packed in 
;*y '“^o-pood (36 lbs.) k^s, the ordinary caviar in kegs 
' WG^ghmg from three to nine pc^ds each, Oare is 


always taken in the Jciud of wood used, as it has 
been proved that lime and oak spoil the caviar, tho 
latter causing it to turn black. The principal 
market for salmon caviar is European Russia, more 
particularly Moscow and St. Petersburg, and it is 
introduced into other countries of Europe. This 
caviar is known on the Russian market as 
“Kibovia” or “ Krasiiia Ekra ” (salmon or red 
caviar). 


PEAT UTILIZATION IN GERMANY. 

Efforts are being made in Germany to improve 
the cultivation of marshes and moorland. The 
success attained in this direction in the Netherlands 
has attracted attention in Germany, particularly 
since Dutch gardeners and truck farmers have 
predicted that, were the marshes of Prussia 
cultivated like those of Holland, the German 
canned fruit and vegetable industry would conquer 
the markets of the world. The German marsh 
and moorlands cover an area of about five million 
acres. The largest districts by far are in Prussia, 
especially in the provinces of Hanovor and 
Schleswig-Holstein, and also in Pomerania, Bran¬ 
denburg, Posen, and Ost-Preussen, The best 
quality of peat from German soil, so called air-dry 
peat, contains about 45 per cent, of carbon accor¬ 
ding to the American Oonsul at Stettin, 1*5 per 
cent, of hydrogen, 28*5 per cent, of chemically- 
bound water, 25 per cent, of hygroscopic water, 
and small amounts of nitrogen. Tho annual 
production of poat in tho Empire amounts to 
about 11 million tons. Regarding tho heating 
qualities of tho host poat, it has been established 
that the average peat is equal to dry boaohwood 
at similar weight and equal to coal of half the 
weight. There is a vast difference, however, in 
heating power between the different grades of peat 
at equal weights. If the ash exceeds 25 per cent, 
the peat is deemed not adapted for fuel purposes. 
The percentage of ash can vary from one-half of 
1 per cent, to 60 per cent. The industrial utiliza¬ 
tion of peat for lighting purposes has been attempted 
for many years in Germany, but as yet there has 
been no satisfactory solution of the problem of 
how to produce power-gas from peat more cheaply 
than from coal. In conjunction therewith the 
generation of ammonia and of electricity has been 
attracting much attention in scientific quarters, 
aud at the last annual convention of Gorman 
scientists and physicians this problem was dis¬ 
cussed as a result of now views and investigations 
presented by Dr. Oaro, of Berlin. In collaboration 
with Professor Frank, of Oharlottenburg, Dr. Oaro 
discovered a method for the economic utilization 
of peat which he claims avoids former mistakes, 
and which he described as follows. The generator 
consists of shaft-like ovens, where the burning of 
the peat is conducted in a way admitting limited 
quantities of air. Thus also, a dry peat in pieces 
can be treated, and produces a gas strongly im¬ 
pregnated with tar fumes, which gas, after purifi¬ 
cation from tar, will furnish a useful heating and 
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power gas. The inventor found that if the 
gasification process is properly conducted, peat 
containing as much as 60 per cent, of water could 
be used. Peat having a percentage of water above 
60 could be dried down to this figure by storage in 
the open air. This - process, Dr. Caro asserts, 
permits the manufacture of a good heating gas 
during the entire year, and he claims that it can 
be used in connection with the generation of 
electricity. In view of the absence of constant 
water-power in G-ermany, he thinks that the 
invention will cheapen the cost of generating 
current. Another result of the discovery is the 
extraction of nitrogen by this process, 85 i>Gr cent, 
of this element contained in the peat being 
recovered therefrom. This nitrogen can be con¬ 
verted into ammonia by the introduction of steam. 
The method admits of the production of ammonium 
sulphate, and thus furnishes agriculture with a 
valuable fertiliser. The Prussian Minister of 
Agriculture is now engaged in preparing a com¬ 
prehensive law giving the Government extensive 
power to stimulate by direct financial assistance, 
as well as by the use of all available governmental 
facilities in the broadest application, all efforts for 
the cultivation of the German marshes and rnoors, 
although 90 per cent, of the Prussian high moor¬ 
lands are in private hands. 


JAPANESE RAILWAY STATISTICS. 

In the course of his paper on Japan, read before 
the Boyal Statistical Society, Mr. Charles V. Sale 
gave some interesting figures relating to the 
Japanese railways. With considerable foresight, 
the Government acquired the private undertakings 
before the capital value of these had (as in our 
own case) increased in such a manner as to render 
this impracticable. The purchase price was 48'8 
millions, more than double the cost, showing how 
land and labour had increased in value since the 
railways were commenced. This purchase was 
authorised in 1906, some twenty-five years after 
railway construction had been commenced on an 
appreciable scale. In 1872 only eighteen miles were 
open, owned by the State. This had increased to 
300 State and 293 private-owned by 1888, to 1,632 
State and 3,251 private by 1906, and to 4,542 State 
and 478 private by 1909. Figures for the rolling- 
stock are also given. In 1872 Japan possessed 10 
locomotives, 58 passenger coaches, and 76 freight 
wagons. At the time of the conversion to State 
ownership, there were 1,717 locomotives, 5,840 
passenger carriages, and 27,183 goods wagons. 
At present there are 2,156 locomotives, 5,956 
passenger carriages, and 34,045 goods wagons, A 
noticeable feature is the large proportion of loco¬ 
motives to trailed vehicles, the proportion being 
1 to 18*9 in 1906, and 18*5 at the present time. 
The proportion for English railways is one loco¬ 
motive to 36 railway-owned vehicles. The use of 
a heavier locomotive is probably rendered imprac¬ 


ticable by the narrow gauge (3 ft. 6 in.) and by the 
steep gradients. 

The proportion of earnings to expenses was, in 
1909, 100 to 53J, very good, although considerably 
increased of late years. In the same year the 
average proportion in the United Kingdom was 
62 per cent. 

The receipts from passengers were under a 
million pounds in 1891, increased to 4*29 millions 
by 1908, and 4 * 55 millions in 1909. The number 
of passengers has increased from 22*8 millions in 
1801 to 146*9 millions in 1909, The receipts per 
passenger have increased, although the mileage 
per passenger has decreased slightly, arguing 
probably, shorter individual journeys. 

The goods traffic brought in .•£284,000 in 1891, 
2*8 millions in 1908, and 3*7millions in 1909. The 
receipts per ton carried have considerably increased, 
standing at 35 pence, while the mileage per ton 
has also increased. 

It will be noted that the total net earnings on 
the Japanese railways are £3,960,000 on a capital 
of £80,038,000, or a proportion of 4*9 per cent., 
whereas the English net earnings were £45,136,000 
on a capital of £1,314,400,000, a percentage of only 
3*4. The total receipts from all sources (a rather 
diffilcult figure to arrive at accurately) are given as 
8*5 millions for Japan, and 120*17 millions for the 
United Kingdom. This works out at 10* 6 per cent, 
for Japan, and 8*1 for the home railways, a lower 
rate which may be partly due to capital expendi¬ 
ture not yet remunerative, as well as, in not figures, 
to the expense of the directorates. 

The only analysed table given is that for 1907, 
from which wo learn that the maintenance expenses 
pet mile wore £190, as against £487 in the United 
Kingdom, and general expenses only £49, as against 
our robust figure of £270. Certainly the rates, 
taxes, and Government duty, from which, of course, 
a State railway is exempt, add a noticeable item to 
the expenditure of our railways, amounting to £228 
per mile. The omission of this item would better 
the percentage of receipts to capital about • 3 of a 
pound, still leaving it considerably under the 4 • 9 
per cent, of Japan. 

Taking the total mileage of 1909 at 4,542, we 
have a capital expenditure of £17,600 a mile. The 
United Kingdom figures at £66,000 per mile by 
the same calculation, but against this has to be 
reckoned both wider gauge, far more expensive 
land, and extensive investments in docks, shipping, 
etc., which do not enter into the mileage. 


THE BROOM INDUSTRY OF 
HONDURAS. 

In the districts of Santa Barbara and llama in 
Honduras, there has for many years been carried 
on, in a small way, and as a by-product of the 
manufacture of panama hats, a broom industry 
which is now beginning to attract attention. The 
panama hats are made from the fibre of the Oarlu- 
dovioa palmata, the young shoots of which are out 
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just as they begin to flower. The fibre grows in 
concentric folds around a central stalk. It is 
peeled; ofi for the hat-makers according to the 
fineness desired, dried in the sun, and bleached 
with sulphur. The United States Consul at Puerto 
Cortes says that the natives call these young 
shoots “ candles,” because of their shape. They 
are from two to three feet long, and when the 
outside fibre is stripped ofi there is left a central 
stalk or core, which is split, flattened out, and cut 
into strips for making brooms. The strips are cut 
into lengths of ten to fifteen inches, which are 
firmly tied in the centre around a broom-handle, 
doubled back, tied again and trimmed to the 
desired length and shape, and placed on the market 
by sending out mule-loads to the various cities and 
towns and hawked, en route^ at the wayside houses 
and plantations. They are readily purchased by 
the merchants of the country in exchange for 
goods at prices equal to about sixpence or seven- 
pence, and by them retailed to the general public. 
They are extensively used in the railway service, 
the management of which finds them perfectly 
satisfactory, and much cheaper than the imported 
article. The fibre has a good spring in it, and is 
said to be very durable. It is proposed to ship the 
fibre in bulk to broom-makers in the United States 
in order that they may put it to certain domestic 
and business uses. 


HOME INDUSTRIES. 

The Coal Industry .—There is some reason to fear 
something like a national strike among the coal 
miners before the year is out. Dissatisfaction is 
rampant in Northumberland and Durham, as in 
Wales. And the Eight Hours Act has much to do 
with it. The objections to this ill-advised measure 
have frequently been stated in these Notes. They 
are restated with much force by a correspondent 
of the Times (August 31st) as follows:—“ The niiners 
were led to believe that this Act would be a boon 
to them. It is proving otherwise. Some of them 
ieoL that they have been betrayed, or at least 
deceived,, by their leaders. Hence the spread of 
indiscipline. Others imagine that the employers 
are * putting the screw on ’ out of spite against 
the men and their Federation for securing the 
Eight Hours law. Hence the unusually strong 
disposition to strike. It is not an abuse of 
language to say that this new law is a curse on the 
mining industry. Here we see an attempt to im¬ 
pose a uniform law upon an industry in which the 
conditions vary widely between district and district,. 
and even between mine and mine, and as a result 
we have friction and discontent throughout the 
country. Even the problem of mining accidents 
has been intensified by this measure. Before we 
got the Eight Hours Act our fatal accidents 
repr^ented four lives per working day. Since the 
Act was pass^ we have been killing our miners at 
the raid of ^ six per day. Non-fat^ accidents have, 
<w>urse^^increas^ concurrently, and this is the 


outcome, mainly, of the ‘ speeding up ’ consequent 
npon the limitation of hours. Besides this in¬ 
crease of danger, our miners have got reduced 
earnings, inconvenient shifts, and the loss of 
much week-end leisure. For example, it was 
the custom at many pits, before the Eight 
Hours Act was passed, for the men to work long 
shifts on mid-week days in order to have ample 
time for gardening and sport at the week-ends. 
The men frequently had clear spells of leisure from 
Friday night till Tuesday morning. Now, with 
the law limiting the working hours to eight each 
day, it becomes necessary for the men to be in the 
pits one and two shifts more per week—that is, 
they have to work Saturdays and Mondays in 
order to ‘ make wages.’ Thus, including the time 
occupied getting to and from work, the average 
miner has less time for home life than he bad 
before the State attempted to give him more time 
to himself. The Act has defeated its own chief 
object. At many of the pits in Northumberland, 
where the men have voted for a strike, and in 
Durham, where there is a similar movement to get 
back to the conditions which existed before the 
Eight Hours Act was passed, this measure has done 
immense injury to the workers. It has necessitated 
the introduction of what is called the ‘multiple 
shift’ system. This means that where formerly 
the men worked two short shifts daily—the * fore ’ 
shift and the ‘ back ’ shift—and the boys on a regular 
single-shift system, the men are now on three or 
four shifts, extending to nearly the full twenty- 
four hours daily, and the boys arc on a double-shift 
system. The result is that in households where 
there are three or four sons, or lodgers, as well as 
the father employed at the pits, and on different 
shifts, the workers are going out and coming in 
at almost all hours of the day and night; the 
women have scarcely ever done preparing meals 
and changes of clothing; the houses are always 
upset; evening leisure is cut down; the boys can¬ 
not attend classes; and the men have to hold their 
lodge meetings on Sundays. Domestic and social 
customs are completely disorganised, and the 
public health authorities already note an increase 
in the infantile death-rate because the women have 
less time to attend to their children. It may with , 
truth be said that alike on earnings, leisure, health, 
and safety the Eight Hours Act has, almost every¬ 
where, had results the very opposite of what the 
men were led to expect.’' 

The Settlement of Labour Disxnotes. — It is 
pleasant to be able to note that Sir Charles 
Macara has received the signatures of more than 
twelve hundred prominent men, in commerce and 
industry, in support of his suggestions for the 
settlement of labour disputes. It is believed by 
the supporters of the scheme that the creation 
of a new department, with a competent, non¬ 
political, permanent chairman, d6puty-cha.irman, 
and staff, assisted by an advisory board composed 
of the most prominent men, representing both 
capital an4 labour, connected with the great staple 



September 8, 1911. JOURNAL OF THE ROYAL SOCIETY OP ARTS. 


9S9 


industries, and possessed of practical experience 
in the settlement of disputes, would tend to the 
promotion lof friendly settlements when the dis¬ 
putants have come to a deadlock. Anyway, the 
experiment seems to be worth trying. The scheme 
concerns itself with deadlocks only, and would not 
in any way interfere with existing organisations 
for dealing with labour disputes. 

** Kilometre Boohsy — The General European 
Agent of the national railways of Mexico, referring 
to a communication he made to the press in May 
last—in which he said that the 'national railways 
of Mexico were prepared to issue “ kilometre hooks ** 
to genuine commercial travellers, provided their 
applications were endorsed by a Mexican chamber 
of commerce, a privilege not at that time extended 
to the representatives of foreign firms, since the 
local chambers declined to support their requests— 
says that he is now in a position to advise that 
this disability has been removed, and the kilometre 
books can henceforth be issued to any identified 
commercial traveller. Applications should be 
addressed to the agent, and bear the signature 
of the secretary or other authorised official of any 
chamber of commerce of which the firm may be 
a member. Manufacturers will recognise the 
advantage of being able to secure those books, as, 
apart from some saving in cost over the ordinary 
fares, and privileges as regards conveyance of 
samples, a considerable amount of inoonvenieuoe 
and delay is avoided. 

SuhstituUs for Cotton .—The high prices and 
scarcity of cotton have enooiiragod German manu¬ 
facturers to turn thoir^ attention to the cultivation 
of substitutes, among them being kapok. The 
German Oommittoe on Colonial Agriculture has 
sent representatives to the Fibre Congress, to bo 
held in Surabaya, Java, to study the cultivation 
of sisal, manila, hemp, jute, and kapok. It is 
stated that much is expected from the cultivation 
of kapok and calotropis, not only in the German 
colonies, but also in Mexico, Brazil, and other 
South American States. The kapok crop for the 
current year is estimated at 70,000 bales. Herr 
Stark, of Chemnitz, has made experiments with a 
view to determine the possibilities of kapok, and it 
is said that he has succeeded in bleaching it. It 
is also being mixed with wool and silk waste and 
spun into yarn by the carded woollen process. 
But it will be a long time before Isapok, or any 
other substitute, plays an important part as raw 
material for the manufacture of goods for which 
cotton has hitherto been used. 

Vacuum Gleaning and Mills .—A good deal of 
attention has been given in recent years to the 
application of vacuum-cleaning to textile machinery. 
Ordinary hand-cleaning of this sort of machinery 
is necessarily laborious, and therefore expensive, 
owing to its complexity, but vacuum systems that 
have proved successful for domestic purposes are 
not equally so with textile machine^, owing to 


the nature of the dirt to be got rid of, which is 
mostly oily fluff. But an invention described in 
the Textile World Record is said to overcome most 
of the difficulties. It is a combination of the 
blowing and the suction systems. A powerful 
air-blast is used to detach the dirt, which is then 
collected by a low-pressure vacuum and deposited 
in a canvas bag. The apparatus is small, light 
enough to be carried by the operator down the 
narrow alleys between frames, is easily worked, 
since all that is required to change from air-blast 
to suction is the closing of a valve, and the motive 
power is economical, being obtained from the 
compressed air supply which works the humidifier 
installation. One advantage of working by com¬ 
pressed air is that cleaning can be done when the 
mill is standing. But there is said to he 'danger 
of blowing dirt on to yarn and cloth in operation. 

Flax-mills and Wages .—For the first time in the 
history of the industry a Flax Workers’ Union has 
been formed, and it would seem that flax workers 
are in need of some such body to champion them. 
At the present time several hundreds of women are 
on strike for an advance of 2s. a week on their 
wages, and the men are demanding a minimum 
wage of a week. “ Even when in full work,’* 
the officials of the council say, it is as much as 
these operatives can do to keep body and soul 
together. The best standing wage in a week, in¬ 
cluding bonus, is 11s. And, as many of the women 
are widows with families to keepj and others have 
sick or out-of-work husbands or other relatives to 
help, there is no chance of saving; so that the instant 
wages cease they have nothing to draw upon.” 
The best rate of pay appears to be a standing wage 
of 9s. 6d. a week, with a bonus of Is. 6d. (forfeited if 
a day’s work is lost). Some girls after three or 
four years’ employment are able to earn only 
6 s. 9d. (bonus included), and a woman who has 
worked at the mill all the beat years of her life 
draws a wage of 8s. 6^. There would seem to he 
ground here for a struggle for a better wage. 


CORRESPONDENCE. 


CANTOR LECTURES ON “ETCHING.” 

As Mr. Wodmore is quite unable to explain away 
the ignorance, prejudice, or carelessness which 
distinguished his Oantor Lectures, he has descended 
to personal abuse of me, couched in the most 
misleading terms, intended to injure me, if possible. 
His article, which he refers to, concerning my 
work, was not for my publishers’ exhibition, as he 
incorrectly states—they were not giving one—but 
for the Grolier Club of New York; and Mr. Wedmore 
omits to say that his article was rejected as soon 
as read—it was not considered worth printing. 

Josb:ph FnimBiin. 

3, Adelphi Terrace Souse, Itobert Street, 

Strand, I<ondon, W.C., 

September Ist, 1911. 
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NOTES ON BOOKS* 


LeS FaUVES D’AfRIQUE photographies CHEZ 

Eux. Par RadcliSe Dugmore. Paris: Hachette. 

1910. 

The author of this book is presumably a French¬ 
man, as he writes in that language, though he 
has not a French name. According to his own 
account his previous hunting experiences have 
been in North America, where he abandoned the 
rifle for the camera. “Pendant de nombreuses 
ann^es, je fus un chasseur plus enthousiaste que 
quiconque. Aujourd’hui, apr^s en avoir passe dix 
aveo la chambre noire au lieu du rifle, je n’ ai pas 
le moindre desir de tirer des coups de feu. J’estime 
que ce n’est plus pour moi suffisamment emotion- 
nant, et que cela eonstitue un sport trop aise pour 
etre interessant.” Certainly there can be no lack 
of excitement in a sport which requires the sports¬ 
man to spend the night in a frail shelter hut 
constructed on the ground, with three lions prowl¬ 
ing and growling about ten yards off, in the hope 
that they will pose themselves in front of a camera, 
with a flashlight ready to be touched ofl if they do. 
It is much more difficult to photograph an animal 
than to shoot him,or at least it is more difficult to 
get within photographic range than gunshot range. 
Probably, once you are near enough, it may be 
easier to miss him with the gun than with the 
camera. 

Mr. Dugmore has, of course, his predecessors. 
Mr. Roosevelt’s party comprised an official photo¬ 
grapher in the person of his son, who got some 
marvellous pictures. A German sportsman got 
some remarkable flashlight pictures of lions and 
leopards a few years ago, and a picture of a Rocky 
Mountain goat a few feet away adorns a volume of 
another American sportsman who carries a camera. 
But our author need not fear comparison with any 
of his competitors, whether with flashlight or 
daylight. There is certainly no better flashlight 
photograph of a lion (or rather lioness) than the 
one facing page 206. Another (facing page 86) is 
interesting and valuable scientifically, but pic- 
torially not quite so perfect. Another wonderful 
picture is the charging rhinoceros, taken full front 
a few yards ofl, before he was turned by a bullet 
from the photographer's companion. There are 
many others worthy of mention—^giraSes, bufial oes, 
zebras, antelopes, etc.—all taken by stalking at 
close quarters, and a large collection of tele¬ 
photographs. They are admirably reproduced by 
some phototype process, being apparently slightly 
enlarged in some cases, though in others they look 
as if the prints were the same size as the original. 

, , The author does not give us much information 

Im apparatus or methods. He uses both 
and film% hut prefers the former. He 
develops at once, and takes a print on self-toning 
paper, in case of accident tio the plate. He uses 
ortho-chromatic^ plates without a screen. He 
k employs an electric arrangement for the simul- 
^ktaneous firing of \the magnesiunf and the working 


of the shutter. For the photograph of the lioness 
above mentioned, three cameras were set up, eight 
or ten feet apart, and nine metres (say thirty feet) 
from the carcass which served as bait. 


GENERAL NOTES. 


Prevention of Malaria in Rice-geowing 
Districts. —As a remedy for malaria in the rice- 
growing districts bordering on the Po, the rearing 
of fish is said to have given good results. This 
region, which covers an area of about 200,000 
hectares (nearly half a million acres), is more or 
less unhealthy. The young carp are turned 
out into the flooded fields towards the end 
of June, and greedily devour the larvre of the 
insect life which appear to be a cause of the 
disease. The cost of the young fish does not ex¬ 
ceed 4 to 6 francs per hectare (Is. 4(2. to Is. 9d. 
per acre). It is stated also that the crops are 
improved by the rearing of the carp to the extent 
of 4 to 5 quintals of rice per hectare (2 to 2| cwts. 
per acre). 

Canadian Oyster-beds.— According to a recent 
official report for 1910, the oyster-beds of the 
Maritime Provinces are very seriously depleted, 
and many are entirely non-productive. The 
natural live oyster-beds of New Brunswick, Prince 
Edward Island and Nova Scotia are yet, however, 
of considerable value, while much ground is avail¬ 
able for profitable private culture. It has been 
recommended that the Dominion Government 
appropriate sufficient money to establish new, and 
restock exhausted, beds, either by natural or 
artificial means, and that liberal inducements be 
ofiered through a system of leases to persons who 
will undertake, under stringent regulations, to 
engage in the oyster business. It is claimed that 
many of the oyster-beds of Prince Edward Island 
have been destroyed by farmers, who have sought 
what is called mussel mud to place on their land 
to supply the lack of lime in the soil. This is now 
regulated by law, and no mussel mud can be taken 
within 200 feet of a live oyster-bed. The mud is 
collected by means of a horse-drawn scoop worked 
through holes in the ice. Thousands of loads have 
thus been taken and placed upon the land. 

Shipbuilding Activity in Italy. —According to 
a recent report to the shareholders of Ansaldo, 
Armstrong and Company, of Genoa, the shipbuild¬ 
ing industry appears to be in a flourishing condition 
in Italy at the present time. Amongst the principal 
works which this firm have on hand for the Italian 
navy are the ironclad “Giulio Cesare,” now , on 
the stocks at their Sestri Ponente yard, for which 
they will supply the turbines as well as the 
guns. This firm are also constructing the turbine 
machinery for four other vessels, viz., the cruisers 
“Dante Alighieri,” “Leonardo da Yinci,” Gonte 
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di Oavour,” and “ Quarto,” which are being built 
by other firms. Last year they built six torpedo- 
catchers, and supplied the turbines for the cruiser 
“ San Marco.” Besides this work for the navy, the 
turbine passenger steamer, the “ Oitta di Catania,” 
was built and launched by the same firm, who also 
supplied the turbines for another passenger vessel, 
the “ Oitta di Palermo,” built elsewhere. Amongst 
other vessels now in construction may be mentioned 
a torpedo-catcher for the Chilian Government, and 
a cruiser for the Ottoman navy, not to speak of tugs 
and other smaller craft. At the Sampierdarena 
works the same firm completed sixty-three loco¬ 
motives last year, and have on hand orders for 
fifty-eight more at the present time. 

Locomotive Consthuctidn m Italy. —The ad¬ 
ministration of the Italian State llailways has 
lately placed contracts for constructing lUB loco¬ 
motive engines at prices ranging from 1*64 to 
1’75 lire per kilogramme for the engines, and at 
90 centimes for tenders. Taking the English ton 
at 1,016 kilogrammes, these prices would correspond 
to from £66 13s. to £71 2s. 5^Z. per ton for the 
engines, and £36 11s. Qd: per ton for the tenders. 
Eighty-one locomotives are to be built at Milan, 
GO at Sampierdarena, near Genoa, 32 at Naples, 
and 20 at Saromio (Lombardy), and are to bo 
delivered in the course of the present year. 

Peoi>osed Bail way under Lagoon at V-enice. 
—It is now proposed to connect Venice with tho 
island of Lido by a tunnel under tho lagoon. 
This island, a favourite summer resort of tho 
Venetians on account of it.s uiirivallod boach and 
excellent sea-bathing, is situated on the Adriatic 
about two miles from tho city, Tho terminus of 
the lino would be in a coiitral position, close to tho 
Piazjia cli San Marco, and tho Biva degli Schiavoni, 
at about 8 metres (26.^ ft.) below tho sea level. 
The tuunel, 8,600 metres (2J miles) in length, would 
pass in a straight line, under the islands of La 
Giudecca and San Georgio, to the terminus of Lido, 
at a spot called tho Quattro Pontane. The line 
and lifts would bo worked by eleotrioity, and 
frequent trains could perform tho journey in five 
minutes. 

Cuke foe Mildew of the Vine. —Many 
remedies have been tried against tho ravages of 
the various insects and fungus posts, which of late 
years have devastated tho vineyards of Prance and 
Italy. The opinion of winegrowers in both these 
countries is much divided as to the value of the 
various preparations advocated for the purpose. 
The poisonous nature of the arsenical salts which 
enter into the composition of many of these is a 
serious objection to their adoption. Nicotine, on 
the other hand, though efficient, in many cases, is 
not altogether harmless to the person using it, and 
is liable to cause intoxication in some cases. In 
many parts of Franco, ‘^Lysol” has proved a most 
valuable panacea, when used with a solution of 
sulphate of copper and limo-vvater, for spra’ying tho 


leaves and grapes. The proportion of “ lysol ” used 
for the first treatment of the vines is half a litre per 
100 litres (about 1 pint to 22 gallons) of solution, 
which should be well mixed. For subsequent 
treatments the proportion of “lysol” should be 
doubled. Care must be taken to spray every part 
of the leaves and grapes with the solution. 

Peridot Stones op Ancient Egypt.— A deposit 
of “peridots” has recently been discovered in Alex¬ 
andria. These stones, which are amber in colour, 
for many years have been found in large quantities 
in Upper Egypt. The finder has secured a con¬ 
cession to work the ground, and has uncovered 
several thousands of those stones at a depth not 
greater than ten feet. It is believed that the 
peridots were buried in the foundations of houses 
of the ancient Egyptians, and in tombs, as an omen 
of luck. The stones now found are estimated to 
have been buried for over 1,500 years. Their value 
is not great, the price of the stone of the average 
weight of three carats being a little over four 
shillings. The discoverers of the Alexandria de¬ 
posits havo also secured a concession, to work 
ground on the islands of Bahamah and Kad-Ali 
near Assab, in Bed Sea territory belonging to Italy. 
Some peridots have recently been found there, and 
it is believed that the deposit is a largo one never 
before mined. 

Impoiitation of Autocars to ENaL.4ND. — 
fTudging from a French journal, England appears 
to be, by far, tho largest importer of autocars of 
any other nations. In lUiO she imported to the 
value of 141,915,000 francs (£5,677,800), or more 
than ton times that imported by the United States, 
which amounted to 13,686,000 francs (£547,440), 
whilst the value of the cars imported to Germany 
roached 12,285,000 francs (£19i,400); to France, 
9,320,000 francs (£378,800), and to Italy, 5,120,000 
francs (£204,800). 

Population of Messina.— It may come as a 
surprise to many to learn that, according to the 
general census made throughout Italy last spring, 
the population of Messina is now 123,689. The 
number of inhabitants of that city before the 
disastrous earthquake at the end of 1908 was 
upwards of 172,000. 

German LlEVENUE-PuoDuciNd Administrations. 
—Some interesting information is given by Count 
de Salis, Councillor of His Majesty’s Embassy at 
Berlin, in his report just published (No. 4626 
Annual Series) on the finances of the German 
Empire touching property owned by the State in 
Prussia. The domains include a large quantity of 
agricultural land, part of which is let, while the 
rest is manag^ii 1^1' ptpite officials. They also 
include mineral-water springs and baths, which 
bring in more than £100,000. a year. Tho sale of 
timber from the State forests brings in nearly 
£6,000^00. Oojtl .brings in more than £9,000,000, 
and the combined sale of iron, silver, and lead over 
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.^'1,000,000. The State also owns extensive potash 
works, and is accordingly a member of the Syndicate 
which has the exclusive right of carrying on the 
potash trade in Prussia. The State owns 3ii,000 
kilometres of railway out of a total of 34,000 kilo¬ 
metres. The small amount owned by xjrivate 
companies comprises almost entirely what are 
known as secondary railways. The total capital 
outlay on railways in Germany up to 1907 is 
officially estimated at 781,000,000 marks. The 
Prussian railways represent an investment of over 
400,000,000 marks. The State derives a net revenue 
of nearly ^500,000 from the State lottery. Under 
present arrangements there are two lotteries in the 
year, the profits of the State being derived from a 
deduction of 15|- per cent, from the sums distributed 
as winnings. The celebrated China manufactory 
at Gharlottenburg, founded by Frederick the Great, 
would ai3pear to be carried on rather for the 
encouragement of art than for purposes of earning 
revenue. 

Protection of Crops from Hail.— The damage 
' to the crops in France from hail is estimated at 
150 millions of francs (six millions sterling) every 
year. Many remedies have been tried, with more 
or less degree of success, in order to mitigate the 
evil, not only in that country, but also in Italy ' 
and Austria. The principal means adopted for 
the purpose during the last ten years has been 
the discharge of explosives during storms in the' 
immediate vicinity of the crops threatened. In 
many parts of France, and more particularly in 
the wine-growing departments, associations of 
the landowners and cultivators have been formed 
for the mutual protection of their vineyards. 
In the Beaujolais district last year, no fewer than 
twenty-three of these societies were in existence; 
they are provided with 387 cannons or mortars. 
In another part of the same district, hut separated 
by a considerable extent of unprotected country, 
there are six other societies with 137 stations for 
the discharge of rockets. These two groups form the 
“ Union des Associations Grffiifugesdu Beaujolais,” 
and carry out their operations during storms on a 
preconcerted plan. In this district there are also 
several independent associations for tirs contre la 
grSle. The results obtained by these means of 
defence have, on the whole, been satisfactory in 
France, where public opinion is more unanimous 
as to its efficacy than is the case in Italy. The 
immediate effects of the discharge of explosives, 
either from cannon, mortar, or by means of 
a firework {fus4e), is said to be to abate the thunder 
and lightning, to stop the wind, and to melt the 
hailsbones before they can reach the ground or 
injure the plants,. 

Motor-car Trade in EoYPT.—The total value of 
. the motor-cars imported in 1910 by Tigypt amounted 
to :368,150 francs (£38,726). Of this amount, about 
r;/' : two-thirds were paid for oars of French make, whilst 
: England figures for 191,700 francs (.£76,680), or 
about one-fifth of the total value? 


Chinese Industutal I)evelopimi':n,t.— In his 
report on the trade of China just issued, JUr. 
H. H. Fox, Acting Commercial Attache to his 
Majesty’s Legation at Poking, refers to that 
industrial awakening of the Cliiiiose people which 
has been so noticeable during the past decade, and 
which must, sooner or later, alter the character of 
their commercial relations with foreign countries. 
Mr. Fox does not think that this movement need 
cause us serious anxiety, for the present at any 
rate. In his opinion Chinese factories will be 
unable for some time to come to turn out any but 
low-grade articles, which will only compete with 
Japanese productions of a similar class. The finer 
qualities of goods for which the sjiread of Western 
civilization is bringing an increasing demand, will 
continue to come from abroad. Moreover, the 
general use of foreign goods in China is still con¬ 
fined to the towns and districts situated on the 
coast or along the great rivers, although before 
long railways will open up vast areas where at 
present foreign goods are practically unknown. A 
factor which militates against the success of Chinese 
industrial undertakings is their dislike of employing 
foreign managers and engineers. “ Just as in their 
schools and colleges, the Chinese are endeavouring 
to assimilate Western languages and sciences by 
means of native professors who themselves possess 
no more than a smattering of the subjects they 
teach, so in factories, when they have laid down at 
great expense an up-to-date plant of complicated 
and delicate machinery, they dispense with the 
foreign export almost as soon as the machines have 
started working, leaving them to the tender mercies 
of native engineers, who are helpless so soon as 
anything goes wrong.” And as on the technical, 
so on the commercial side of the luidortakhig. The 
Chinese are not yet capable of conducting largo 
commercial enterprises, such as steamship com¬ 
panies, iron works, etc., on good business lines, 
and their promoters deliberately refuse to avail 
themselves of foreign business knowledge and 
experience. 

The Queensland Timber Industry. —The forest 
resources of Queensland are extensive, amounting 
to 40,000,000 acres, or 9*32 per cent, of the whole 
area of the State, while 3,836,191 acres, or 0* 89 per 
cent, are specially reserved by the Government for 
timber. The forests of Queensland yield a great 
variety of woods noted for strength, durability, and 
beauty. The eucalyptus dominates the forests, 
which also contain iron bark, grey, spotted, and red 
gum, black butt and turpentine. The conifor.i, too, 
are numerous, including Moreton bay and brown, 
and bunya-bunya pines. Among the brush timbers 
of fine- grain are red cedar, beach, tulip wood, and 
rosewood. In the extensive plateaus west of the 
dividing range off from the coast there is but little 
timber, and in the vast basin of the interior usually 
only stunted eucalyptus are found. The quantity 
of timber out and sawn in, Queensland in the latest 
year for which the particulars are available was 
100,760,000 superficial feet, valued at £660,000. 
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CANTOR LECTURES. 
BREWING AND MODERN SCIENCE. 

By Professor Adrian J. Brown, P.R.S. 
Lecture IV.—Delivered February ^Ith, 1911. 

The Fermentation Process. 

Although no course of Cantor Lectures on 
brewing has been given since Dr, Graham 
lectured on the subject in 187»S, fermentation, 
a subject most intimately associated with 
brewing, has been discussed on several occa¬ 
sions. In 1884 Professor Hartley gave a series 
of lectures on “ Fermentation and Distillation.” 
In 1888 Mr. A. Gordon Salamon gave a course 
of Iccinres on “Yeast: its Morphology and 
Oulturo,” in which he reviewed in a very able 
manner those investigations of the late Dr. B. C. 
Hansen, of Copenhagen, in connection with 
yeast, which have exerted such an important 
influence on the brewing industry throughout 
the world. Again, in 1892, a course of lectures 
on the “Chemistry and Bacteriology of the 
Fermentation Industries’^ was given by Professor 
Percy Frankland—a more able exponent of these 
subjects could not be found. 

As, therefore, the subject of fermentation has 
already been discussed from several different 
points of view since it was referred to in 
Dr. Graham’s lectures on brewing thirty-eight 
years ago, I feel that general reference to the 
subject now is unnecessary. In the time at my 
disposal, I think it will be better for me to 
confine my rernarks to certain questions in con¬ 
nection with fermentation on which much light 
has been thrown by recent investigations, and 
which are of special importance at the present 
time. 

Since the time when that most illustrious 
man, Pasteur, demonstrated to the world at 
large that fermdhtation was a phenomenon 
99S ' . 
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directly associated with cell-life, our views 
regarding the more precise nature of the 
phenomenon have experienced marked changes. 
Probably every one in this room is more or less 
familiar with the reasons which guided Pasteur, 
during his study of fermentation, to formulate 
a theory regarding its prime cause, which was 
accepted almost universally until quite recent 
times. 

During Pasteur’s remarkable investigations, 
a very striking discovery made in connection 
with yeast was that this micro-organism was 
able to ^row and lead an active life in an 
environment deprived of air, or free oxygen. 
Hitherto the belief had been universal that air 
was necessary for life, that life perhaps might 
be able to persist in a dormant condition for 
a time without air, but that the presence of 
air was essential for the production of vital 
energy. Pasteur’s investigations demonstrated, 
however, that a previously unrecognised con¬ 
dition of existence—anaerobic life—was possible. 
Now this most interesting and striking dis¬ 
covery was made with regard to an organism 
which was conspicuous for its fermentative 
power, and the association of anaerobic existence 
and fermentation in the one organism very 
naturally suggested to Pasteur that perhaps the 
two phenomena were interdependent. 

When studying the growth and actions of 
yeast in a fermentable liquid such as malt-wort, 
Pasteur noticed when yeast was introduced into 
aerated wort that the whole of the oxygen 
dissolved in the liquid was very rapidly absorbed 
by, the yeast, and at the same time active 
multiplication of the yeast-celk by budding 
took place. Subsequently, when the yeast was 
under anaerobic conditions, active fermentation 
of the sugar of the wort was evidenced, and 
multiplication of the yeast-cells became less 
rapid and finally ceased altogether. From 
observations such as these Pasteur was led to 
regard yeast as an organism endowed with 
two modes of life—in the presence of air he 
considered that it lived the life of an ordinary 
fungus and exhibited the usual actions of cell- 
life; in the absence of air he believed it took 
on the new properties of a ferment, and was 
enabled to ferment sugar. In Pasteur’s well- 
known “ iStudes sur la Biere,” a series of most 
^ beautiful experiments with yeast under aerobic 
i.;" and anaerobic conditions are described which 
seemed to confirm this view. Moreover,.when 
f'f, ,^^teur’s investigations were extended to 
‘ femientation jdienomena other than those 
, by .y^t, theview .that the 


phenomenon of fermentation was the result of 
anaerobic existence appeared to obtain additional 
confirmation. In the case of certain lactic 
and butyric acid-producing bacteria it was 
shown that the fermentation changes induced 
by these organisms appeared to depend on the 
conditions of their existence being anaerobic. 

From evidence such as that to' which I have 
very briefly referred, Pasteur was led to formulate 
his well-known and beautiful theory that tlie 
phenomenon of fermentation was a direct con¬ 
sequence of “ life without air ”—that is to say, 
that the chemical changes we know as fer¬ 
mentation were the result of vital activity in 
the absence of free oxygen. 

Decomposition of fermentable matter w-as, 
according to Pasteur’s view, occasioned by 
organisms living under anaerobic conditions 
and abstracting the oxygen which was presumed 
to be necessary for their existence from the 
fermentable matter. In the case of the fer¬ 
mentation of sugar by yeast, it was known that 
in addition to the main products of fermentation 
—alcohol and carbon-dioxide—small quantities 
of glycerine and succinic acid are produced, and 
it was suggested that these products might 
result directly from the removal of oxygen from 
a small quantity of sugar in the following 
manner 

8 GaH„0« -f 6 H>0 

= 2 C„HcO, H- 12 C.jH«03 + 4 go. -f 0,. 

Succinic acid Glycerine 

As a consequence of this reaction, it w'as 
supposed that it further occasioned the splitting 
up of a very much larger amount of sugar into 
alcohol and carbon-dioxide, so producing the 
ordinary phenomena associated with alcoholic 
fermentation. 

Pasteur’s theory regarding the connection of 
fermentation with aiiaerobic life was very 
generally accepted for many years. In the 
year 1892, however, during the course of an 
investigation connected with the reproduction 
of yeast, I obtained results which led me to 
question its validity. In the experiments made 
by Pasteur to determine the relative fermentative 
power of yeast under anaerobic and aerobic 
conditions, complications arose through the 
reproduction and consequent increase in number 
of the yeast-cells during the course of the ex¬ 
periments. My investigations of the specific 
character of the reproduction of yeast-cells by 
budding demonstrated that when yeast is intro¬ 
duced into a fermentable nutritive solution, 
such as malt-wort, the cells have a tendency to 
increase to a definite number in a given volume 
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of the liquid and then to cease reproducing. 
This property of the cells is independent of the 
amount of the food-supply in the fermentable 
liquid so long as it is kept within certain limits, 
and is also independent of the number of cells 
originally introduced into the fermentable 
liquid so long as the number added does not 
exceed the maximum number to which the 
cells naturally increase under normal conditions 
in the fermentable solution employed. If, on 
the other hand, a larger number of cells than 
the maximum is introduced into the liquid, 
then little or no multiplication of the cells is 
observed. Hence it appeared that experiments 
on the fermentative power of yeast could be 
conducted with a constant number of yeast- 
cells if the number of cells- employed exceeded 
a certain maximum number. 

Experiments based on this conclusion were 
made in which the fermentative powers of equal 
and constant amounts of yeast under aerobic 
and anaerobic conditions were measured. I 
confess, when these experiments were com¬ 
menced, I was happy in the idea that I had 
found a very easy means of demonstrating the 
truth of Pasteur’s beautiful theory of fermenta¬ 
tion. Great, therefore, was my surprise when 
I found that the results of my experiments 
pointed to the conclusion that aerobic existence 
did not hinder fermentation. After conducting 
experiments in the most suitable manner I 
could devise in order to obtain the most complete 
aeration possible, so far from finding that a 
supply of free oxygen arrested the fermentative 
power of yeast, as it should according to 
Pasteur’s theory, it tended somewhat in the 
direction of stimulating it. Notwithstanding 
Pasteur’s powerful arguments, I was forced to 
the conclusion that his theory, as ordinarily 
understood, could not be upheld, and I felt com¬ 
pelled to express this view; but it was much 
against my will, for the eminent author of the 
theory was approaching the end of his illustrious 
career, and was no longer in a position to 
defend his own views. However, his lieutenant, 
M. Duclaux, most ably criticised my investi¬ 
gations, and probably the subject would have 
passed through other developments had it not 
been for the confirmation my views received 
from another source, which rendered further 
investigation on my part unnecessary. I refer 
to Buchner’s discovery that zymase, an enzyme 
present in the yeast-cell, was the direct cause of 
its fermentative power. 

Hitherto, fermentation of sugar by yeast had 
been regarded in*a somewhat undeterminative 


manner as an action of the living protoplasm of 
the cell; this view was a survival from earlier 
days, when many changes which ^ve now recog¬ 
nise as purely chemical were attributed to the 
direct action of life, for want of better know¬ 
ledge. It appears natural to humanity, past 
and present, when the unknown is encountered 
to refer it, by way of explanation, to some still 
more mysterious unknown; we all seem tempted 
to do it, either through laziness or conceit, 
possibly through both. However this may be, 
increasing knowledge, as it gradually throws 
light on the physiological processes of life, tends 
to demonstrate that all the phenomena of life 
may be the outcome of ordinary chemical 
action. Previous to Buchner’s discovery, know¬ 
ledge of enzymes had been increasing, and 
many, so-called, fermentation changes had 
already been traced to their agency; but 
alcoholic fermentation of sugar, lying secure, as 
it appeared, under the protection of Pasteur’s 
theory, seemed to be directly brought about by 
the action of living protoplasm until Buchner 
demonstrated that it, too, was the -work of an 
enzyme present in the living yeast-cell. 

No doubt, it remains in the recollection of 
most of my audience how this was demon¬ 
strated. In the first instance, Buchner separated 
the fluid contents of yeast-cells by grinding the 
cells with sand and infusorial earth and sub¬ 
sequently submitting the ground mass to very 
greatjpressure. The separated cell-juice obtained 
in this manner, when mixed with cane-sugar, 
was then found to possess the power of ferment¬ 
ing the sugar to alcohol and carbon-dioxide. 
Buchnex’’s earlier experiments conducted in this 
manner were open to the criticism that residual 
vitality, persisting in the expressed protoplasmic 
matter of the cells, might perhaps effect the 
observed fermentation. But subsequent inves¬ 
tigation proved that this was not so. It was 
found that yeast-juice can be dried without 
losing its fermentative power; it will also carry 
on fermentation in the presence of antiseptic 
agents which are inimical to life. Like most 
other enzymes also, zymase can bo precipitated 
from yeast-juice by alcohol and still retain its 
power of fermenting sugar. It is unquestionable 
that Buchner’s investigations definitely prove 
that the fermentative property of the yeast-oell 
is not directly due to vital activity, but to the 
activity of an enzyme—^the so-called zymase— 
which exists within the cell. Moreover, Buchner’s 
experiments also demonstrate that air or oxygen 
exerts no influence on the fermentative action 
of zymase. So'^ Pasteur’s, noted theory that 
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fermentation is the effect of ‘‘life without air,” 
can be, in its ordinary meaning, no longer upheld. 

Buchner, continuing his investigations, was 
led to formulate the idea that alcoholic fermenta¬ 
tion is not effected by a single enzyme breaking 
down sugar directly to alcohol and carbon- 
dioxide, but to the action of two enzymes working 
in conjunction, one which transforms sugar to 
lactic acid, and another which decomposes the 
lactic acid previously formed into alcohol and 
carbon-dioxide. The formation of lactic acid 
from sugar by the first enzyme was brought 
about, he supposed, by the sugar molecule 
passing through a transitional stage in which 
a hypothetical di-hydroxy- 7 ' ketonic acid was 
produced in some such way as is represented by 
the following expression 

HOHH H 

CHO- J—C—C——CH.,OH 

1 1 1 I 

OH H OH OH 
Dextrose. 

H H 

COOH—i-CHo—CO—C—CHa-f H.>0 

I I 

OH OH 

Ketonic acid. 

2 CH 3 CHOH.COOH 
Lactic acid. 

2 C,HoO + 2 CO 2 
Alcohol. Carbon-dioxide. 

Subsequently the second enzyme was sup¬ 
posed to brealr down the lactic acid molecule 
to alcohol and carbon-dioxide as represented 
above. But the more recent investigations 
of Harden and Slator thrOAv very great doubt 
on the view that lactic acid is formed as a 
transition product during alcoholic fermenta¬ 
tion, and I believe Buchner himself no longer 
holds this view. 

The present most interesting position with 
regard to our knowledge of the enzymic changes 
which take place during alcoholic fermentation 
^ has been reached through the remarkable inves¬ 
tigations of Harden and his colleagues of the 
Lister Institute. 

During a study of the properties of expressed 
yeast-juice prepared from yeast by Buchner’s 
method, it was found, when the juice was sub¬ 
jected to rapid filtration,through a Ghamberland 
filter impregnated with gelatin, that something 
passed through the filter—and a residue was 
left behind which was no longer able to ferment 
sugar. On the other hand, when the portion 
• which passed through the filter was examined, 
' discovered that , it also* was incapable of 


fermenting sugar. So it was found possible to 
sejDarate yeast-juice possessing active fermen¬ 
tative power into two parts by filtration, 
neither portion of which possessed fermenta¬ 
tive power. When, however, the two portions 
w’ere again united it was found that the lost 
power of fermentation was recovered. It 
became evident, therefore, that alcoholic fer¬ 
mentation depends on the conjunction of at 
least two agents—an enzyme and a so-called 
co-enzyme. The inactive material which does 
not pass through the filter, and which is 
coagulated and rendered powerless by heat, 
is regarded as tlie enzyme. The imiterlal which 
XXiiSses through the filter, and which, after 
heating to the boiling point, still i)OssGsses the 
power of activating the residue, is called the 
co-enzyme. Together, these two agents possess 
the property of fermenting sugar—apart they 
are both in^ictivo. 

During the fermentation of sugar with yeast- 
juice containing the enzynio and co-enzyme, 
as fermentation proceeds it was found that both 
these materials gradually disappear. It appears 
very probable that destruction of the enzyme 
is effected by the. direct influence of the proteo- 
clastie enzymes present in the yeast-juico; but 
apparently tliis is not the ca.se with the 
co-enzyme. There is reason to believe that 
destruction of the- co-enzyme is effectcul by 
lipase, an enzyme present in yeast-juice which 
decomposes fats into glycerol and fatty acids; 
under these cirouiastanceB, therefore, it appears 
possible that the chemical nature of the some¬ 
what mysterious co-onzymo may be allied to 
that of the fats, but at present this should be 
regarded with doubt. In connection with the 
question of the destruction of the enzyme and 
co-enzyme in yeast-juice on keeping, it is inter¬ 
esting to note that the manner in which this 
takes place differs to some extent with the type 
of yeast from which the juice is derived. For 
instance, Buchner has obtained a juice from 
German bottom-fermentation yeast in which 
the co-enzyme dies out regularly before the 
enzyme. On the other Ixand, with yeast-juice 
derived from English top yeasts Harden finds 
that the enzyme and the co-enzyme are inclined 
to die out together. 

Harden’s studies of the influence of phos¬ 
phates, on the decomposition of sugar by yeast- 
juice, have also brought into prominence 
subjects of the greatest importance in con¬ 
nection with our knowledge of fermentation. 
When boiled yeast-juice, or a boiled solution 
of filtered cp-enzyme is added to a fermenting 
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mixture of ordinary yeast-juice and sugar, a 
very marked increase in evolution of carbon- 
dioxide is evidenced in the first fifteen minutes 
after addition, and sub.sequently evolution of 
gas declines to its original velocity. This 
marked and transient rise in velocity of fer¬ 
mentation has been traced to the presence of 
phosphates in the boiled extracts employed. 
When ];)hosphate of sodium or potassium was 
added to a mixture of yeast-juice and sugar it 
. was found that a rapid increase in the evolution 
of carbon-dioxide takes place. Moreover, it was 
found that the phosphate acted in the manner 
of a chemical reagent, because the carbon- 
dioxide liberated is exactly equivalent to the 
amount of phosphate added—a molecular pro¬ 
portion of phosphate liberates a molecular 
proportion of carbon-dioxide. Further, if after 
addition of a phosphate to yeast-juice and 
sugar its equivalent of carbon-dioxide has been 
liberated and the fermentation rate has sunk to 
its normal velocity, it was found that a further 
addition of phosphate caused another rapid 
disengagement of gas, and that this condition 
could be repeated many times. 

The next step in Harden’s investigations was 
to ascertain what becomes of the phosphate 
after its addition to yeast-juice. After boiling 
yeast-juice mixed with phosphate, and adding 
“magnesia mixture” in the usual manner 
employed in chemical analysis to precipitate 
phosphoric acid, it was found that the phos¬ 
phate present was no longer precipitable by the 
reagent—evidently it was no longer in the form 
of mineral phosphate, but in some other form. 
Further study led to the isolation from yeast- 
juice to which phosphate had been added, of a 
new compound e.pparently composed of a sugar 
(hexose) residue and phosphoric acid, to which 
■ the name “ hexosephosphate ” has been given. 
At present there is some difference of opinion 
with regard to the exact chemical structure of 
this compound, but Harden and Young consider 
it is formed from a combination of one molecule 
of hexose with two molecules of phosphate, 
and results in hexosephosphate possessing the 
formula GtjHio 04 (P 04 H 2 ) 2 - Assuming that this 
view is correct, Harden explains the action of 
phosphates when added to a fermenthag mixture 
of yeast-juice and sugar in the following 
' manner, presupposing of course that the action 
only takes place in the presence of the enzyme 
and co-enzyme of yeast. When the phosphate 
is first added, one molecule of sugar breaks 
down into carbon-dioxide and alcohol, and a 
second molecule combines with the phosphate 


and forms the hexosephosphate compound as 
represented in the following equation 

20,H,,0, -f 2Na2HP04 
=2CO,-{- 2C,H,0 -f 2 H 2 O + C,Hio 04 (PO.NaJ o* 
Whether two distinct molecules of sugar con¬ 
tribute, the one to the formation of hexosephos¬ 
phate, and the other to the formation of carbon- 
dioxide and alcohol—or two fragments derived 
from the two difierent molecules of sugar unite 
and form hexosephosphate, has not yet been 
determined; but to some extent the latter view 
is strengthened by the extremely interesting 
observation that when the hexosephosphate 
derived from dextrose is hydrolysed by boiling 
with acid, dextrose is not the sugar recovered, 
but in the main it consists of levulose. Exactly 
the same observation has been made also with 
hexosephosphate prepared from the sugar 
mannose—on hydrolysing this compound, 
levulose is the chief product obtained. 

But at present no attempt has been made to 
explain the complete rdle of phosphates during 
ordinary fermentation of sugar by yeast-juice. 
As already implied, Harden considers that the 
presence of free phosphate is necessary for the 
production of fermentation by the joint action 
of enzyme and co-enzyme. But, as we have 
already seen, after a limited time the whole of 
the phosphate present becomes converted into 
hexosephosphate, in which combination it is 
apparently inert. How are we, therefore, to 
account for the well-known regular and pro¬ 
longed fermentation which proceeds when 
yeast-juice is in contact with sugar, if all the 
phosphate present becomes fixed as hexose¬ 
phosphate and remains inactive ? Harden finds 
an explanation in the presence of an enzyme in 
yeast-juice named hexosephosphatase, which is 
capable of hydrolysing the hexosephosphate into 
free sugar and free i)hasphate. The enzyme is 
supposed to bring about this change according 
to the following equation 
O^HioO, (PO.Na^lo + 2H,0 

= OeHi.O, + 2Na2HPO,. 
Consequently it follows that if the fermentation 
of sugar by yeast-juice proceeds in molecular 
proportion with the free phosphate present, 
that the rate at which the enzyme hexose¬ 
phosphatase decomposes the hexosephosphate 
present, determines the normal velocity of 
fermentation induced hy yeast-juice. 

When Harden was studying the action of 
phosphates on fermentation, the remarkable 
influence they exerted naturally led him to 
examine the infitienee of arsenates, salts which 
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possess a somewhat close chemical relationship 
to phosphates. 

He found, when sodium arsenate was added 
to a fermenting mixture of yeast*juice and sugar, 
that the velocity of fermentation was con¬ 
siderably accelerated in somewhat the same 
manner as if sodium phosphate had been 
employed. But a very marked difference 
observed in the case of arsenates was that no 
definite equivalent of carbon-dioxide was evolved 
during fermentation as with phosphates, and 
a much larger volume of gas was liberated; 
acceleration in the rate of fermentation also 
continued for a much longer period of time 
with sodium arsenate as compared with sodium 
phosphate. From these points of difference 
and others, Harden has arrived at the conclu¬ 
sion that arsenates do not take the place of 
phosphates chemically, but that they act in 
quite a different manner by stimulating the 
action of the enzyme, hexosephosphatase, which 
hydrolyses the hexosephosphate. 

We have already seen in the case of yeast- 
juice that the velocity with which the enzyme 
hexosephosphatase decomposes the hexose¬ 
phosphate determines the velocity with which 
the juice decomposes sugar. Harden considers 
it very probable that in the case of the living 
yeast-cell velocity of fermentation is controlled 
by the same influence, and that the main 
difference between the very active fermentation 
evidenced by living yeast-cells, as compared 
with the much slower action of yeast-juice, is 
governed by the rate at which the phosphate 
present goes through its cycle of change. The 
enzyme hexosephosphatase in its natural 
position, or state, within the living cell, appears 
to act witih a much higher velocity on the 
hexosephosphate than when it exists in a dis¬ 
organised condition in expressed yeast-juice. 
This is a condition which seems very likely to 
occur if one recognises how expression of the 
juice from crushed yeast-cells must mingle the 
enzymes present in the cells, which otherwise 
probably exist apart in living protoplasm within 
their own proper sphere of action. There are 
good reasons to believe that living protoplasm 
possesses some form of anatomy, although at 
present little is known about it. 

With regard to the velocity of fermentation 
by living yeast-cells, Harden mentions that if 


' . the amount of phosphorus present in a yeast-cel 
its velocity of fermentation are known, it ii 
II Possible, acocarding to the hypothesis of th< 
l^^^^^orraation of' hexosephosphate .just men 
calculate the number of times thai 


tlie phosphorus of the yeast-coll must go through 
its cycle of change in order to produce the 
observed rate of fermentation. In the case of 
a cell of ordinary brewer’s yeast fermenting 
sugar at 25° C., it has been determined that 
the whole of its phosphorus goes through this 
cycle twice in every five minutes. 

I have mentioned before that Buchner’s hy¬ 
pothesis regarding the formation of lactic acid 
from sugar as an intermediate product of alco¬ 
holic fermentation has been .abandoned owing to 
the results of recent investigations. On the other 
hand, it is now supposed by some investigator.^ 
that. diliydroxyacetone, CEC^OH. CO. CHpH, 
may be an intermediate product. The evidence 
in favour of this is by no means convincing, 
but it appears very probable that a large 
molecule like that of glucose may break down 
through several stages before it is finally dis¬ 
sociated into alcohol and carbon-dioxide, and 
the possibility of dihydroxyacetone representing 
one of these stages is rendered more likely by 
the fact that glycerol is always formed in small 
quantity diiring fermentation both by living 
yeast-cells and yeast-juice. The formation of 
glycerol has never been satisfactorily accounted 
for*, and it may well be that it takes its origin 
from a reduction of dihydroxyacetone 
OH HO. CO. OH,HO + H, 

= OH,HO.CH..HO OH,HO. 

To sum up with regard tothoprcsont position 
of knowledge concerning the nature of fer¬ 
mentation. Alcoholic fermentation appears to 
be associated with the influence of an enzyme 
and a co-enzyme acting in unison on a molecular 
aggregation of hexose and phosphate—ono-half 
of the hexose is decomposed into alcohol and 
carbon-dioxide, and the other half combines 
with the phosphate forming hexosephosphate, 
so removing the phosphate, for the time being, 
from the sphere of action. An enzyme, hexose¬ 
phosphatase, then comes into action and 
hydrolyses the hexosephosphate to free phos¬ 
phate and free sugar, and the cycle of change 
is then in a position to be again resumed. 

Complex as this view of the action of fer¬ 
mentation appears to be, doxibtless still more 
complex inner changes proceed during disruption 
of the sugar molecule into alcohol and carbon- 
dioxide, and many points of interest are open 
to future investigators before the fascinating 
problem is finally solved. 

Before I leave this part of my subject I should 
like again to refer to Pasteur’s original concep¬ 
tion that fermentation is the direct result of 
** life without air.” We have already seen that 
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this theory, regarded in the light of its ordinary 
meaning, can no longer be accepted. But if 
the theory is viewed in a broader sense, there is 
reason to believe that fermentation as a function 
of life may have originated from the needs of 
anaerobic existence. Energy necessary for the 
exhibition of protoplasmic activity is, in the 
case of ordinary air-breathing animals and 
plants, derived from exothermic oxidation 
change, or, in other words, ordinary combustion. 
Energy obtained in this manner was regarded 
as essential for the exhibition of vitality, 
until Pasteur pointed out that anaerobic 
existence was possible in the ease of certain 
micro-organisms. How do these organisms 
obtain the energy necessary for their vital 
activity? All anaerobic organisms appear to 
exert fermentation changes of some kind, and 
all fermentation changes at present recognised 
are exothermic. Taking the alcoholic fermenta¬ 
tion of sugar by yeast as an instance, it is well 
knowm, both to the technical brewer and the 
scientific investigator, that a very considerable 
amount of heat or energy is liberated during 
disruption of the sugar molecule into alcohol 
and carbon - dioxide. Presumably anaerobic 
yeast is capable of utilising some portion of 
this energy and of supporting its vital activity 
in this way. There is no reason apparent why 
energy necessary for life must be derived from 
direct oxidation changes, although it is usually 
obtained in this way.* Carhohydi*ates, so 
abundantly produced by vegetable life in nature, 
provide a source from which energy can be 
obtained without the direct intervention of free 
oxygen if their large molecules are dissociated 
into smaller ones in the manner we recognise 
as fermentation. Is it not likely, therefore, 
during the course of evolution, when life appears 
to have adjusted itself to so many widely 
different conditions of being, that anaerobic 
life and fermentative power may together have 
come into existence to utilise, so to speak, the 
energy available in the carbohydrate molecule 
without the intervention of free oxygen? In 
this sense Pasteur’s beautiful theory associating 
anaerobic life with fermentation may perhaps 
still hold good. 

The ongin of certain so-called secondary 
products of fermentation which are formed 
during the fermentation of sugar by yeast is a 
question of very considerable importance which 
has given rise to much discussion during past 
years. It has been recognised for a long time 
that small aihounts of the higher homologues of 
ethyl-alcohol, such as propyl, butyl and amyl 


alcohols, are constantly present among the pro¬ 
ducts of alcoholic fermentation, and exert an 
important influence on the flavour of alcoholic 
beverages. The quantity is always very small 
as compared with the ethyl alcohol produced, 
and the nature of the alcohols formed varies 
with different conditions of fermentation; but 
traces of some of the higher alcohols appear to 
be always produced during the decomposition of 
sugar by yeast. For many years it was con¬ 
sidered that the source of these alcohols might 
be traced, not to the action of yeast during 
fermentation, but to the action of certain 
bacteria contaminating the yeast and fermenting 
sugar in conjunction with the yeast. In support 
of this view the well-known production of higher 
alcohols, or “ fusel oil ” in distillery fermenta¬ 
tions, which are usually much contaminated 
with growths of bacteria and similar micro¬ 
organisms, was often quoted. This view, how¬ 
ever, was not supported by experiment, and 
the question was an unsolved problem, until 
Ehrlich, a few years ago, demonstrated that 
production of the higher alcohols during 
fex'mentation originated from the action of yeast 
on amino acids ordinarily present in ferment¬ 
able liquids. Ehrlich has shown that yeast, 
acting on certain amino acids, is capable of 
brealiing them down to alcohols corresponding 
to the next lower acids of the series to which 
they belong. For instance, leucine, possessing 
five carbon atoms, yields amyl alcohol, pos¬ 
sessing four carbon atoms, thus 
OH,. 

^CH. CH,. 0H(NH2) . COOH 
Leucine. 

OH3. 

-> ^CH.OHa.CHpH, 
Amyl alcohol. 

The action of yeast under suitable conditions 
on other amino acids such as tyrosin, pheny- 
alanine, phenylamino-acetio acid, serin, and a 
amino methyl butyric acid, results in every 
case in the expected lower alcohol being formed. 
The action, therefore, appears to be of a general 
nature, and thoroughly explains the varying 
quantity and character of the higher alcohols 
formed during alcoholic fermentation. These 
will evidently depend on the quantity and 
nature of the amino acids present, which in 
themselves vary with the character of the malt 
or other materials employed in the production 
of the fermentable solution. ^ 

With regard to the mechanism of this inter¬ 
esting action of yeast on amino acids, Ehrlich 
puts forward the following view;— 
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The NHg group of the amino acid is first hydro- 
Ij'sed under the influence of some dis-aminating 
enzyme, with the consequent formation of the 
corresponding hydroxy acid. The ammonia 
formed is assimilated by the yeast, and pro¬ 
bably employed for the construction of protein 
matter. At the same time the hydroxy 
acid is subjected to what may be the ordinary 
zymatic action of the yeast, which dissociates 
it into the corresponding next low^er alcohol of 
the series and carbon dioxide. 

These actions may be, perhaps, represented 
as follows 



CH. GH,. CH(NH,)COOH + OH, 
Leucine. 


expect to see y oxybutyric acid and not succinic 
acid formed during the dis-aminating action of 
yeast on glutaminic acid thus 
CO. OH. CH^. OH,. OH(NH,). GO. OH + H,0 
Glutaminic acid 

= GOOH.CI"I>.CH,.CHOH-f NH, + CO, 

y oxybutyric acid. 

Instead of this reaction, however, succinic 
acid is produced and the formation of oxy¬ 
butyric acid is not recognised. Possibly 
oxybut^udc acid may be formed and at once 
oxidised in the following manner 
CO. OH. CH,. CH,. CHOH -h 0, 
y oxybutyric acid. 

= CO. OH. CHCH. GO. OH. + H,0 


OH3. 

^OH. CH. CH(OH). COOH -f NH^ 

Assimilated 

Isobutyl a hydroxy acetic acid, by yeast, 

CH3. 

^ OH. CH,. CH(OH) + CO, 
^^3 Amyl alcohol. 

It has been definitely proved that yeast is 
capable of assimilating the nitrogen necessary 
for its nutrition from amino acids such as 
leucine, and this tends to confirm the view 
regarding the formation of the higher alcohols 
during ordinary alcoholic fermentation, to 
which I have just referred. This view also 
receives support from investigations of J. 
EfiGcont which indicate that yeast-cells contain 
an enzyme “amidase” capable of liberating 
the nitrogen of amino acids in the form of 
ammonia. Effront has succeeded in demon¬ 
strating that yeast in an alkaline medium 
liberates ammonia from asparagin, aspartic 
acid, leucine, and glutaminic acid, and his 
conclusions have been confirmed in my own 
laboratory. 

Another secondary product of alcoholic fer¬ 
mentation, succinic acid, always present in small 
but variable amounts among the products of 
fermentation of sugar by yeast, has also been 
shown quite recently by Ehrlich to be derived 
from an amino acid. In this case, however, its 
source is not a mono-basic amino acid, but a 
di-basic one, glutaminic acid. The action by 
wMoh suoomio acid is formed, like that by 
which alcohols are formed from the mono-basic 
^amiho acids, probably commences in the first 
instance through the dis-aminating action of the 
yeast, but the subsequent changes which take, 
place are at present not properly understood. 

' According to the general equation representing 
^ %e action of yeast on amino acids, one would 


Succinic acid. 

At present, however, although such a reaction 
seems possible, no physiological oxidation is 
known which is analogous, and the question 
is one of very many in connection with fermen¬ 
tation which remains for the future to answer. 

A question of supreme technical importance 
which frequently demands the attention of the 
brewer, relates to the healthy development of 
his yeast during the fermentation process—a 
condition on which much depends with regard 
to the character of the beer he produces. So- 
called “ yeast weakness,” evidenced by restricted 
j’^east reproduction, irregular “ attenuation,” 
and other troubles, is frequently in evidence 
in breweries, and the determining cause which 
leads to such “ weakness ” is often very obscure. 
No more difi&cult problem is presented to the 
brewer than that of yeast weakness, bound up, 
as it so often is, with factors infiuenoing the 
life of the yeast-cell of which at present our 
knowledge is very incomplete. Under these 
conditions it appears desirable to direct atten¬ 
tion to the trend of recent investigation with 
regard to the influence of minimal quantities 
of certain reagents on the growth of living 
organisms, for loiowlodge is accumulating in 
this direction which may perhaps assist in 
explaining some of the problems in connection 
with yeast weakness in the brewery which are 
at present very obscure. 

. When a vegetable organism is regarded from 
the point of view of its ultimate chemical com¬ 
position, we find that it is constructed of some 
or all of thirteen elements:—C. H. 0. N. P. S. 
H. Na. Ca. Mg. Fe. Cl. and Si. These elements 
exist in combination as a multitude of very 
various compounds, and the development and 
life of the organism is usually supposed to depend 
on the available supply of these, its component 
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elements. But apart from the elements just 
named, which ordinarily appear to be essential 
for the construction and life of the organism, 
many other elements have been found in plants. 
These elements usually exist in very small 
quantities, and often are themselves compara¬ 
tively rare constituents of the earth’s crust. 
For instiince, fluorine, bromine, and iodine 
representing halogens, are found in plants. 
Fluorine in peas and barley, bromine and 
iodine in most marine algae. 

Arsenic, according to Bertrand’s researches, 
is an element constantly present in both animal 
and vegetable organisms in minute traces. 
Silver is also said to be present in minute 
traces in marine algae. Rubidium, caesium, 
lithium, copper, manganese, zinc, boron, and 
a number of other elements have also been 
recognised in minute quantities. 

The occurrence of many of these elements in 
plants has been known for a long time, and for 
the most part there has been a tendency to 
regard their presence as accidentally acquired 
by^ the organisms under special conditions of 
environment, and not as constituents essential 
for their existence. Recent investigations tend 
to show, however, that some at least of the 
elements present in minimal quantities may 
be essential to the existence of the organisms 
containing them. 

The French school of vegetable physiologists, 
led by Bertrand, have, during recent years, 
pursued investigations bearing on this subject, 
and there is a growing tendency in this French 
school to regard the ordinary elementary con¬ 
stituents of living organisms as “elements 
plastique ” (modelling elements)—and some, 
at least, of the elements present in minimal 
quantities, as “ elements catalytique.” The 
suggestion that the action of certain elements 
present in minimal quantity may be catalytic 
appears to originate from the recognised cata¬ 
lytic action of enzymes, and more esx)Ocially 
from the catalytic action of the oxidising 
enzyme, lacease, the activity of which depends, 
according to Bertrand, on the presence of 
minimal amounts of manganese. 

At the present time two questions of much 
interest and importance are being asked 
(1) Is the presence of certain of the elements 
found in minimal quantities in vegetable 
organisms, and not usually regarded as plant- 
foods, necessary for their existence? (2), If 
traces of these elements are necessary, in what 
manner do they act ? 

Some very suggestive, investigations in con¬ 


nection with these questions have been recently 
published by Henri Agullion.’*' 

The presence of boron in minimal quantity in 
the ash of many plants was called attention to 
by Jay in 1895, but Agulhon has extended Jay’s 
work very considerably. Agulhon concludevS 
that ail the higher plants contain boron, and in 
support of this view demonstrates that twenty- 
six different species examined, representmg 
eighteen different orders of the phanerogams 
and higher cryptogams, all contained boron. 
He considers that the life of the higher plants 
may not be possible without the presence of 
small amounts of boron, but is unable to 
confirm this view ovring to his inability to 
provide a medium of growth which is quite 
free from boron. He shows, however, that 
boracie acid in minimal doses has a remarkable 
effect in stimulating the growth of the higher 
plants. On the other hand, it appears to have 
no stimulating influence on low forms of plant 
life such as yeast and moulds. 

However, my chief object just novr is to 
call attention to some very striking work on 
the influence of zinc in minute quantities on 
plant life which has been carried out recently 
by Javillier, a French investigator and a pupil 
of Bertrand. 

It lias been known for a long time, 
from some remarkable work of Raulin, a pupil 
of Pasteur, that minimal quantities of zinc 
exercise a very favourable influence on the 
growth of certain moulds. lu a thesis published 
in 1870 Baulin described the results of some 
investigations on the grow'th and development 
of the mould Aspergillus niger under varying 
conditions of food-supply which indicated that 
zinc, ordinarily regarded as poisonous to plant- 
life, was necessary for the proper nutrition of 
this organism. The amount required, liowever, 
appeared to be exceedingly small, and Raulin 
found that so little as one part of zinc in one 
hundred thousand of the nutritive solution in 
which the fungus was grown seemed to be 
sufficient for its needs. This old work of 
Raulin has been quoted frequently as instancing 
the marked influence which exceedingly minute 
quantities of reagents may exert on the growth 
and functions of living organisms, but in the 
absence of any confirmation of Raulin’s work it 
has hitherto been accepted with some reserve, 
JavUlier’s work has now, however, amply con¬ 
firmed Raulin’s. Javillier, in the first instance, 
repeated Baulin’s experiments with Aspergillus 


* ” TUeiSis,*' tTniverijity of Paris, 1910. 
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niger, and found that one part of zinc in one 
hundred thousand of the standard nutritive solu¬ 
tion employed by Baulin in his experiments led to 
an increase in weight of the fungus of nearly 300 
per cent. But further experiments made by 
Javillier with still smaller amounts of zinc de¬ 
monstrated that the minimal quantity necessary 
for the full development of Aspergillus niger was 
much smaller than the one found by Baulin. The 
following table shows the results of a series of 
experiments by Javillier, in which dilutions of 
zinc from 1 in 250,000 to 1 in 2,500,000 were 
employed. 

The weights of fungus obtained with the 
different dilutions are given in the third column 
of Table I. 

Table I. 


Zinc in 250 c.c. 
of liquid. 

Dilution 

1 zinc. 

i Dry weight of 
j Aspergillus. 

0*0 mgni. 

— 

2 * 93 grms. 

0-1 

2,500,000 

1 4*43 

>» 

0-2 „ 

-- 

i 4-43 

1 


CO 

0 

— 

i 4*28 


0*4 „ 

— 

! 4*22 

j> 

0-6 „ 

500,000 

4-40 


0-C 

— 

; 4*10 

>» 

0*7 „ 

— 

4*10 

1 


0-8 

-- 

! 4*12 

it 

0* 9 ,, 

— 

' 4-38 


1-0 „ 

250,000 

; 4*43 

>» 


It will be noticed that the weight of fungus 
obtained in the complete absence of zinc, viz., 
2*93 grms., rises at once to 4*43 grms. in the 
presence of zinc when in a dilution of 1 in 
2,500,000, and that subsequently the weight of 
fungus remains constant. in the presence of 
larger amounts of zinc, evidencing that a 
dilution of zinc of 1 in 2,500,000 is sufficient to 
supply all the needs of the organism. 

But there is nothing in these experiments to 
show that even smaller amounts of zinc than 
1 in ,2,500,000 may not be sufficient to supply 
the needs of the fungus. Consequently Javillier 
conducted a second series of experiments With 
still more dilute solutions of zinc, the results of 
which are given in Table II. 

.From these ex^riments we see that a 
dilution of zinc* of 1 in 25,000,000 exercises a 
marked influence on the development of the 


Table II. 


Zinc in 250 c.c. 
of liquid. 

Dilution 

1 zinc. 

Dry weight of 
Aspergillus 

0*00 mgm. 

— 

1*65 grms. 

0*01 „ 

26,000,000 

2*75 „ 

0*02 „ 

— 

2-9S „ 

0-03 


4-22 „ 

0*04 „ 

— 

4-30 „ 

0*05 „ 

5,000,000 

4-41 „ 

0-06 „ 

— 

4-54 „ 

0*07 „ 


4-60 „ 

0*08 „ 

— 

4-30 „ 

0-09 „ 

— 

4-10 „ 

0*10 „ 

— 

4-43 „ 


fungus, but that the amount required for its 
full development is about 1 in 8,000,000. 

Still, more dilute solutions were employed 
by Javillier in order to ascertain the smallest 
amount of zinc capable of exerting any 
influence on the development of the fungus, 
(See Table III.) 

Table HI. 


Zinc in 250 c.c. 
in liquid. 

Dilution 

1 zinc. 

Dry weight of 
Asijergillus. 

0*000 mgm. 

— 

1*91 grms. 

0*005 „ 

50,000,000 

2*53 „ 

0*010 » 

— 

2-81 „ 

0*015 „ 


3-20 „ 

0*020 „ 

— 

3-63 „ 

0*025 „ 

10 ,000,000 

4-45 


It will be seen from these experiments that 
the minimal quantity of zinc capable of exerting 
a noticeable effect on the growth of aspergillus 
niger is the almost inconceivably small amount 
of five one-thousandths of a milligram in 250 c.c. 
of the nutritive solution—or a dilution of 1 in 
50,000,000. 

How such an exceedingly small amount of 
substance can play a part in the economy of 
a living organism unless it functions in some 
manner as a catalytic agent, as the French 
school of vegetable physiologists suggests, 
appears very difficult to conceive. Evidence 
is undoubtedly accumulating which tends to 
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confirm the French view that in many cases 
minimal quantities of hitherto unsuspected 
agents may play a very important part in 
the phenomenon of life, and this view should 
not be lost sight of, as I have remarked before, 
when studying the often obscure phenomenon 
of yeast weakness in the brewery. It is true 
that Javillier’s investigations demonstrate that 
zinc does not exert the same influence on the 
development of yeast as it does on Aspergillus 
niger, but, arguing from analogy, other 
as yet unrecognised chemical agents of an 
organic or mineral nature present in minimal 
quantity may play a very important part 
in the economy of the yeast-cell. In con¬ 
nection with this subject it is well to bear 
in mind evidence brought forward by Wildiers 
and others in connection with so-called 
“ bios ”—a substance the presence of which 
in minimal quantity is said to be necessary for 
yeast growth. The evidence in favour of the 
existence of “ bios ” is by no means generally 
accepted, but on the other hand it is not 
altogether disproved. 

At the commencement of these lectures I 
said that scientific knowledge in connection 
with brewing had grown to such vast propor¬ 
tions that it was impossible to review it as a 
whole in many more than four lectures, and that 
all I could attempt in the brief time at my 
disposal was to select a few subjects associated 
with the different main processes of brewing 
and endeavour to treat them somewhat fully, 
I have tried to cai'ry out this plan, but have 
felt, as my lectures proceeded, my inability to 
treat even the few subjects selected with any 
approach to thoroughness, and it must be only 
too apparent how much has been left unsaid 
with regard to the subjects I have attempted to 
discuss. The fact that the processes of the 
brewer have their origin in the complexities 
of life, renders discussion of any point in con¬ 
nection' with them—^however simple it may 
appear at first sight—many sided, and lengthy. 

There is no simplicity in the processes of 
vitality, and the further we push our investi¬ 
gations into the realms of bio-chemistry, the 
more complex do the inner reactions of life 
appear. This constitutes the great difiGioulty 
of the brewer’s art, but it also constitutes its 
great charm; it brings us into direct contact 
with many of the problems of life, and of 
necessity leads us to attempt the unravelling 
of some of them. It is very true that the 
brewer owes much to science for the progress 
his industry has made in recent years, but, on 


the other hand he can justly claim that, in 
return, the advance of modern science has re¬ 
ceived material assistance from investigations 
connected with brewing. I believe there is no 
other industry which can, in this respect, exhibit 
as good a record. 


RECENT DEVELOPMENTS IN RADIO¬ 
TELEGRAPHY.**' 

The principal cause of the difficulties experienced 
to-day in maintaining satisfactory communication 
by means of radio-telegraphy is to be found in the 
phenomenal growth of this means of transmitting 
intelligonce. The difficulties are mainly due to 
interference between different stations working 
simultaneously. Formerly the only disturbance 
was that due to atmospheric influences, but these 
are now becoming of less comparative importance, 
due to the great multiplication of radio-telegraphic 
equipments and the increasing power used in their 
sending apparatus. These difficulties promise to 
increase steadily in the future, and it is therefore 
a matter of some importance that we should con¬ 
sider the recent developments in the apparatus 
employed and in the principles involved. 

Nearly all the developments, both in the sending 
and in the receiving apparatus, have had as their 
objective the decrease in the interference caused 
to, or suffered from, other stations. This is, at 
the present moment, of far greater importance 
than efficiency or even reliability. 

Since the earliest experiments in radio-tele¬ 
graphy, it has been sought to, decrease the docre- 
mont of the train of waves which accompanies each 
spark. The sending apparatus in common use at 
the present day differs, however, hut little in 
principle from that used with the earliest coupled 
aerials. The spark-gap is either stationary and 
provided with a powerful air-blast, or the electrodes 
are rotated at a high speed, thus causing move¬ 
ment of the air, and at the same time bringing 
cold metal surfaces to act as electrodes. The 
production of undamped or slightly damped 
trains of waves by means of Poulsen or Lepel 
arcs has not made the revolution in radio¬ 
telegraphy which was predicted, while the 
quenched spark between plane metal surfaces a 
fraction of a millimetre apart falls far short of the 
long open gap in reliability. The unquenched long 
gap necessitates very loose coupling, and therefore 
very low efficiency if beats in the emitted waves are 
to be avoided. If the coupling is made tighter 
than about 6 per cent., undue interference with 
other stations will probably ensue. 

A great improvement has taken place in the 
nature of the note sent'out by most large stations. 


* Abstract of a paper read by :i?rofesBor <S. W. 0. Howe 
before the Ingineering lection of the British Association 
at Portsmouth, 191^. 
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Iq the earlier arrangements the sparks followed 
each other so irregularly, or the spark frequency 
was so low, that the signal heard in the telephone 
was nothing more than a crackling noise, very 
similar to, and easily confounded with, the noises 
due to atmospheric disturbances. It is not essen¬ 
tial -to tune out all other signals and extraneous 
noises, if the signals which have to be received 
have a distinctive musical note. This has led to 
the frequency being increased from ten or twenty 
to five hundred or a thousand sparks per second. 
The difficulty of getting, with any regularity, a 
thousand sparks per second with an ordinary gap 
and a power of several kilowatts 'will he apparent. 
If the use of a certain note became general, much 
of its advantage would be gone, but it would still 
be a great improvement in combating atmo¬ 
spherics. 

All hough the receiving arrangements have been 
made very convenient for rapid tuning, no radical 
change has been made in the detectors employed. 
One has still to choose between reliability and 
sensitiveness. If extreme sensitiveness is not de¬ 
sired, the magnetic detector is ideal in its sim¬ 
plicity. For the reception of weak signals we have 
the Fleming valve, the electrolytic and various 
crystal detectors, if necessary, in eonjnnotion with 
the Brown telephone relay. Attempts have been 
made to obtain selective working by tuning the 
reed of the relay, but the general utility of the 
station so equipped would be greatly reduced, to 
say nothing of the adjustment and manipulation 
required. 


ARCHAEOLOGY IN PERU.* 

In recent years there has been much activity in 
the field of Peruvian arch geology. At Tiahuanaco 
(which must always be associated with Peru, 
though now within the borders of Bolivia), M. G. 
Oourtz, of the expedition of MM. Sen^ohel Lagrange 
and de Orequi-Montfort in 1903, excavated the wide 
monolithic stairway which forms the eastern 
entrance to the great enclosure called Kalasasaya. 
.He then dug along the western line of monoliths, 
and found that they were connected by a wall of 
cut stone. On that side he uncovered the double 
walls of another enclosure, and to the east he found 
a smaller one, constructed in similar style to the 
Kalasasaya, with upright monoliths at almost 
equal distances from each other,' and a connecting 
wall of smaller squared stones, uncemented. From 
this wall projected a number of human heads, 
■carved in the round from trachyte, and apparently 
]^rtraits. Some of them are now in the Museum 
"at Xia Paz. In 1910 the Bolivian Government had 
the Puerta ,del Sol set upright and cemented, ariff 
erected a shelter for the many sculptured stones 
.which had been found. An underground chamber 
•of carefully out and fitted stone, discovered in 1908, 

.* Abstract of a paper read by Miss A. 0. Breton before the 
Aathropologtcal Section of the British Association at Ports- 
nwscitKlSH. ® 


is only 1 m. 40 cm. by 1 m, 30 cm. (not including 
five steps which lead down to it), and 1 m. 83 cm. 
high. The roof is of flat slabs of andesitic lava. 
Five colossal statues have been disinterred, of 
which the larger is 6 m. 72 cm. high. They are 
covered with finely incised designs. On the breast 
of one is a figure of the deity represented in the 
centre of the Puerta del Sol, surrounded in this 
case by standing personages. Another has several 
minute faces on its hands, and a face on each 
finger-nail. 

Small portions of the great pyramid-building 
Ak-kapana can be seen—-terrace walls of well-cut 
stone, but the masses of earth thrown out from 
the excavation of the centre (the present hollow 
is said to be more than 300 foot in diameter and 
60 feet deep) hide the greater part. At Pumapanku, 
on the opposite side of the Indian town, a number 
of huge blocks of stone remain at the edge of the 
plateau. Although many hundreds of tons of 
worked stones have been removed from the ruins for 
difierent purposes, there is no doubt that systematic 
excavation, conducted by competent persons, 
would result in discoveries of the greatest interest. 
It is a mistake to suppose that because Tiahuanaco 
is at the altitude of 12,000 feet, the climate is too 
frigid for comfort. In the middle of winter there 
the early mornings are cold, and frost may lie in 
the shade all day, but the sun is hot and the 
air invigorating. Plentiful crops of barley are 
gathered, besides the native quinces and potatoes, 
and the Indians are well nourished and clothed, 
capable of long journeys with their lamas and 
other animals. On Bt. Peter’s Day they assemble 
in thousands to perform their auolout dances in 
the town square, as described by Squier. A curious 
feature is that those who wear great feather crowns 
resembling the tops of palms, after dancing for 
some hours, place them in the centre of the ring 
and continue to dance round, bending towards the 
crowns as if in worship. 

The amazing richness of Peru in antiquities is 
seen in the galleries of the National Museum at 
Lima, which Dr. Max Uhle has filled with the 
results of two years’ excavation in the region of 
Nazea, the neighbourhood of Lima, and near 
Trujillo, all coast civilisations. In the bay of 
Ancon, the first settlements of primitive fishermen 
were on the aide hills which slope to the sea, 
where the rocks are covered with shellfish. Then 
followed the wide-spreading town which filled the 
sandy area between sea and mountains, known 
from Reiss and Sttibol’s book as the Kecropolis of 
Ancon, but now proved to have been a series of 
skull heaps and of reed huts, which decayed or 
were destroyed after the owners had been buried 
under them with their possessions, iwhen others 
were built above. The accumulated material 
covers a space more than a mile square and 
30 feet high. The graves are small pits lined 
vith pebbles. Dr. Uhle spent several years in 
excavating at Paohaoamao for the University of 
Pennsylvania, and has been able to form some 
idea of the sequence of the difierent kinds of 
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pottery from his finds there and in other places. 
The beautiful painted pottery at Jea and Nazca 
proves to be earlier on the coast than any other, 
and the primitive fishermen learned the art of 
vase-painting from the proto-Nazca folk. Richly 
clothed mummies, feather garments of symbolic 
design, mosaic ear-plugs, gold and silver cups, and 
a cuirass covered with small metal plates, are some 
of the treasures of the Lima Museum. 

Of the remoter Stone Age little is yet known in 
Peru, but chips and scrapers are found in the 
alluvium on the plain of Lima, and the deposit 
with fragments of rude pottery, observed by 
Darwin, can still be seen on the top of the cliff 
near Bellavista. 


THE NEW INDIAN FRONTIER 
EXPEDITION. 

The punitive expedition against the Abors 
promises to be of a more serious character than 
was at first apprehended, mainly because it is 
directed against a semi-savage people, who have 
the very vaguest notion of the material power of 
the British rule, and who have never yet been 
impressed or overawed by a display of our arms of 
precision, such as has been forcibly brought home 
to the tribes on the North-West Frontier any time 
during the past sixty years. Moreover, the Abors 
are said to be able to put into the field a fighting 
force of from 20,000 to 30,000, armed with spears, 
long swords, and hows and arrows, while all the 
chief villages are defended by strong stockades, so 
that it is obvious that the somewhat elaborate 
preparations made by the Government of India for 
operations in the dense jungle-covered country 
inhabited by these truculent tribesmen were fully 
justified. The murder of Mr. N. Williamson, 
Dr. Gregorson, and the forty Nepalese coolies 
accompanying them, happened last April, and 
though a small force of military police was 
promptly got together to rescue any of the 
survivors, no effective advance could then be 
made owing to the rainy season. The present 
force will consist of about 2,500 men of the 
8th Gurkhas, 32nd Pioneers, and a company of 
Sappers, with a battalion of the 2ud Gurkhas as 
reserve, and 600 military police with seven-poundor 
guns. Major-General Bower, C.B., will ho in 
command. 

The scene of the i^resent operations lies in the 
hilly country intermediate between eastern Tibet 
and the north-eastern angle of Assam, the furthest 
province of British India. As far back as the 
seventies the Abors molested and insulted one of 
our political officers, and it is difficult to under¬ 
stand why they were not brought to book on that 
occasion. Our inaction was construed as weakness, 
and the Abors proceeded to come down to our 
frontier and levy toll on the Miris, and threatened 
to burn the sawmills at Lamirkeri. Their next 
step was to dispute our ownership to the country 
between the Brahmaputra River and the foot of 


the hills. Complaints arose from British subjects 
in these parts, engaged in elephant catching, on 
whom the Abors levied blackmail. With the 
appointment of Mr. Williamson as Political Officer 
in 1900, a rather more satisfactory state of things 
was established. He made frequent excursions 
into the Abor country, and amassed considerable 
information respecting the people, their villages, 
and their resources. His life was threatened more 
than once, but he always replied, “ If you kill me 
my King will send, not ten men, nor a hundred 
men, to avenge my death, but thousands will be 
sent and you and your cattle and crops will be 
destroyed.” The Abors, who had never seen more 
than 300 of our soldiers, were, however, in¬ 
credulous and contemptuous, and it was in one 
of these expeditions that Mr. Williamson, Dr. 
Gregorson, and his party were massacred a few 
months ago. 

A geographical problem of great interest awaits 
solution in connection with this expedition, this 
being the actual identification of the Dihang 
River, which joins the Brahmaputra in Upper 
Assam as the lower course of the great Saupo or 
river of Tibet. This fact was disputed many years 
ago by the famous geographer, Klaproth, who 
contended with much elaboration that the Sanpo 
flowed out further east into the upper Irrawaddy. 
The gradual development of geographical knowledge 
from the Indian side has made it practically certain 
that the river known in Assam as the Dihang can 
be none other than the Tibetan Sanpo. The last 
explorer was an agent of the Indian Survey 
Department named Kinthup, who was com¬ 
missioned by Captain Harman in 1880 to descend 
the Sanpo from the Tibetan side and cast a number 
of specially marked wooden logs into the stream, 
watchers being posted at the mouth of the Dihang 
in British territory to note if these logs were 
duly floated down. The endeavour proved un¬ 
successful, but Kinthup collected some useful 
topographical information, and claimed to have 
followed the Sanpo in its southern bend or elbow 
to a point thirty-five miles from the British frontier. 
If correct, this would seem fairly conclusive on 
the point of identity. At the time of the Young- 
husband expedition to Tibet, some pressure was 
brought to bear on the Indian Government to 
permit a small exploring column to return from 
Lhasa to India by way of the Sanpo River, but 
fear of the Abors induced the Viceroy to with¬ 
hold the necessary sanction for that expedition. 
Without the co-operation of another column from 
the Assam side such an undertaking might clearly 
have been risky. On the present occasion, however, 
exploration and reconnaissance are a military 
necessity, and we may fairly conclude that the 
unknown section of the river will be surveyed 
from the Tibetan to tbe British frontier. This 
will include the celebrated falls of the Sanpo, which 
may be said to mark the spot where the rivet 
bursts through the chain of the Himalayas in 
its descent from the plateau of Tibet to the 
plains of India. ’ , 
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HOME INDUSTRIES. 

The Cardiff Strike .—How easy it is for workmen 
to injure themselves, even when their demands 
have been granted, is shown by the seamen’s strike 
at Cardiff. The number of unemployed sailors in 
the port of Cardiff at the present time is extra¬ 
ordinarily large, and it is so as a direct result of 
the strike in which they were the apparent victors. 
Eor the exceptional number of the unemployed 
is due to the action of the seamen’s leaders in 
demanding under the recent Agreement a minimum 
wage of £5 per month, whereas the prevailing wage 
in most other ports is £4 10s. To avoid being 
penalized 10s. per month per man the Cardiff 
shipowners are signing on their crews elsewhere. 
On the other hand, many seamen have flocked to 
Cardiff from other ports in the belief that by so 
doing they would be able to secure higher wages. 
It is now said that the leaders of the men are 
■ inclined to accept the view that the wage secured 
by the Agreement is too high, but unfortunately 
it provides that there shall be no alteration in the 
port wage rate until three months’ notice has been 
given by either side. 

The 18S9 Strike .—It has been generally believed 
that the London Dock strike of 1889, in which the 
present President of the Local Government Board 
figured so prominently, resulted in a great victory 
for the men, but it may well be doubted if, on the 
whole, they were any gainers by it. A corre¬ 
spondent of ffairplay, who for years held a 
prominent position in the labour department of 
the Millwall Dock Company, submits some facts 
which suggest that the men lost rather than gained 
by the strike. Prior to it, in 1889, the dock men 
were paid at the rate of per hour, and the 
recognised day was 8 a.m. to 6 p.m., with nothing 
deducted for meals; so that the meu received pay 
- for the full ten hours, making their day’s money 
. 4s. 2d. They struck work in August 1889, for 6d. 
per hour. After being out of work for a month, 
they got it, but on the condition that they would 
not he paid for the dinner-hour as heretofore. Thus 
their money, if they worked up to six o’clock, 
would be 4s. 6d. instead of 4s. 2d, After the strike 
the masters made the . day eight to five instead of 
eight to six, the hour between five and six being 
an unprofitable one, as very little practical work 
was performed. As under the new agreement the 
dinner-hour was deducted, the men only received 
pay for eight hours at 6d., being 4s., against 4s. 2d. 
previously. Nor was this the only way in which 
they suffered. The labour employed was reduced 
to a minimum, and the men chosen were more 
severely looked after, with a view to getting the 
best work out of them, and as a conseq[uenoe of the 
; , strike an immense amount of work was lost to the 
of London, and went away to Antwerp and 
t othor foreign ports, which has never been recovered. 

men were the suff^ers on all points, and the 
f ^ th^ with 'the cost of maintaining an' 

umoh. It left the mdh worse off than 


it found them, and it has yot to be shown that the 
recent revolt will be of any greater permanent 
value to them. 

The Whisky Tmdc.—When the duty on whisky 
was raised to 14s. 9d. per proof gallon it was 
believed that it would seriously check consump¬ 
tion, and for a few months it did so, but the effect 
seems to be passing away. Up to the time of the 
increase in the duty the consumption of Scotch 
whisky was progressive, and in the first six 
months of its operation the reported turnover 
declined about one-third, but the visible consump¬ 
tion now begins to show signs of improvement, 
and the returns have gradually -improved. In 1905, 
stocks amounted to no loss than 121,778,000 gallons, 
or about five years’ consumption at normal rate, but 
since then they have declined somewhat, and one 
effect of the reduction has been to reduce the 
accumulations of old matured malt whisky, whilst 
the reduced make of recent years has sensibly 
lessened the quantities of young grain whiskies 
required for blending purposes. But now an in¬ 
creased demand has arisen for these whiskies, to 
make up for the growing deficiency in the stocks 
to meet the requirements of blending, which have 
been hurried into the market to secure young 
whisky for trade purposes before speculators drive 
up the prices too high for profitable trade. The 
result is that the younger makes of whisky in bond 
have risen much above the prices current a year 
ago, while old grain whisky is half as dear again, 
The rise in the price of maize, too-—the chief raw 
material of the grain distiller-—has been consider¬ 
able, and is likely to continue. If it does there 
must be further rise in the price of now grain 
whisky, and the continued activity of the dis¬ 
tillers, both grain and malt, may safely be 
predicted. 

The Earvest-~-Om feature of the 1911 harvest is 
its earliness, and the quickness of its gathering in. 
Begun in Wiltshire on July 18th, it was over nearly 
everywhere in England by September 2nd, and in 
the Home Counties by August 19th. It would be 
strange if, with the weather we have had, the 
wheat .crop was other than first-rate, for there was 
a favourable preparation for the germinating time, 
an adequate rainfall to sustain growth between the 
beginning of March and the end of Juno, and since 
then a period of almost unbroken heat and sun¬ 
shine, with high t0mi)oraturo by night as well as 
by day. Accordingly the quality of the wheat is 
as good as that of the 1910 crop was bad. It is 
nearly all up to the miller’s standard, is fit for 
immediate milling, and needs very little admixture 
of foreign corn, and the yield will be above the 
average, although there is considerable variation 
in different districts. The new barley crop is 
estimated at 86*67 per cent, of a full crop, which 
is the lowest estimate since 1903, and five points 
below the average of the previous ten years. Taken 
as a whole, oats are the worst of the cereal crops, 
but in some districts they are exceptionally good, 
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as in Norfolk. Taking the average of the cereal 
crops, the Tmm puts it at 83-7, the lowest average 
for the last fourteen years, with the exception of 
1905, when it stood at 83. The hay crop was of 
exceptionally good quality but short in quantity, 
and in many counties there has already been 
resort to hay-ricks. Boots, it need hardly be said, 
are in sad plight, even mangel-wurzel being very 
small. As to swedes and turnips, in many places 
they have practically disappeared. Hops are good 
in Kent, and in some districts of better quality 
than for many years. Hereford reports a small 
crop of good quality. The Gloucestershire hop 
cultivation has almost disappeared, and the total 
acreage under it continues throughout England— 
the only part of the Kingdom where hops are 
grown-—to diminish rapidly. 

Betail Prices .—There is general complaint at the 
rise in food prices, but it is not very easy to see 
how these rises, or most of them, can be justified, 
for they are not to be reconciled with market 
quotations. Flour should bo the best guide to the 
price of bread, but figures given by the Mark Lam 
Exp'ess show that the price of September 1910 
has never since been reached, while in each quality 
there has been a decline as compared with a year 
ago. Yet the average price of bread has risen. 
Take again meat. The same authority gives tables 
of the prices of cattle and sheep at the Metropolitan 
Market, Islington, which show that, so far from 
there being a rise in the price of cattle, there has 
bean a decline in three classes as compared with 
a year ago, and no change in the other two. And 
it is almost precisely the same with sheep. Yet 
meat is dearer. And so with poultry and eggs. 
The price of poultry, balancing one variety with 
another, is much the same as a year ago, and eggs 
are cheaper. Bacon is another commodity that 
costs the consumer more than it did a year ago, 
but the market price of Irish bacon, the only kind 
quoted, has fallen in price. 

The Flax-mill Dispute .—Reference was made 
in these Notes last week to the flax-mill 
dispute at the Broughton flax-mill, where the 
women and girls struck for better wages. The 
dispute has now been settled and the strikers 
have returned to work, the employers having made 
substantial concessions. The settlement is a com¬ 
promise. The workers have not got all they asked 
for, but they have got a good deal. Men, women, 
and girls alike are substantially bettered. The 
bonus system has not been got rid of, but whereas 
before the strike, if only one day were lost in the 
week there was no bonus that week, and in the 
ease of the reelers, if only a quarter day were lost 
the bonus went, the new conditions are more 
favourable, And the concession of a minimum 
wage of 20s. a week to the labourers is a substantial 
gain. The pity is that these readjustments of 
wages are not brought about without strikes. 

Cotton Supplies *—^It would seem that the ex¬ 
pectation of a bumper American cot|on crop—a 


crop of 14,000,000 bales—must be abandoned. At 
the end of July the average condition was given as 
89*1, the highest for the time of year since 1894, 
but the United States Agricultural Department’s 
report for August shows a drop of 15‘9 to 73*2, the 
greatest August depreciation since 1902, when it 
was i7‘9. For some years the condition figure 
at the end of August has been a fair index of 
the size of the coming crop, but much depends 
upon September. It was hoped that the crop this 
year would be the highest on record. That is no 
longer likely, but with a good September it may 
exceed that of last year, namely 12,120,000 bales, 
and may reach 13,000,000, seeing that there is this 
season an increase of acreage which will probably 
bring something like an additional half million 
bales. It is a little curious, by the way, that the 
weather and crop reports during August did not 
indicate the great deterioration recorded by the 
Agricultural Department. 


CORRESPONDENCE. 


THE PEA-NUT. 

The valuable paper in the Journal of this date, 
on the “ ^ea-nut” industry of Marseilles, is de¬ 
fective for its many Anglo-Indian readers in not 
stating that the “ Pea-nut ’’ is their “ Earth-nut,’* 
“Ground-nut,” and “Manilla” gram [“gram”=: 
Cicer arietinum, the “ Ohiok-pea ”], the Arachis 
hypogma of Linneus, known to the natives of India 
by the names of mung-phali [“ Phaseolus Mungo- 
fruit”], hhui-chema [“Earth-gram”], chini-badam 
[“ Ohinese-almoud ”], and vilatl-^nung 
mting ”], etc., etc,; this leguminous plant, although 
now cultivated over all India and the East Indies, 
from Abyssinia to China, being a native of South 
America; and one of the numerous economic plants 
of that continent introduced, through the inter¬ 
mediation of the formerly puisant Portuguese into 
Africa and Asia; one of the greatest services ren¬ 
dered by any nation to humanity at large, hut for 
which they never get any credit in the standard 
histories of Portugal. 

For tastefulness the “ Earth-nut,” or “ Pea-nut,” 
may he classed with the “ Cashew-nut,” and the 
“Pistachio-nut,” the Pistache de terre of the 
French; but all three are most indigestible. The 
oil, in salads, is a good enough substitute for 
olive oil ; but both olive oil and “ Pea-nut ” 
oil are inferior in delicacy of smell and taste 
to almond oil; while almond oil itself must yield 
the palm ‘for purity of savour to Sesamum oil, 
the product of Sesamum orientale, or indicum, 
of Linneus—the tila, that is “the oil,” par 
excellencet of India; which from the first dawnings 
of human history in the valleys of the Tigris and 
Euphrates, and the Nile [Semitic sim-sim, Hebrew 
se^nen = oil ” generally, Arabic al-juUjul-an^ our 
“Gingelly,” Greek etc.], has been used 

throughout the East for food, both in the grain and 
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the oil pi’essed from it, and the oil also for lighting 
purposes: this latter use of it having given rise to 
the phrase:—“ Open Sesame ! ”—meaning, simply, 
as we should say, “Strikea light,’' “ Bring a candle,” 

Open up the darkness.” “ Open Wheat I ” “ Open 
Bye! ” “ Open Barley! ” were of no avail, and only 
when Easim cried ‘‘ Open Sesame! ” was the treasure 
in “ Ali Baba and the Forty Thieves ” revealed. I 
was the first to point this out in the first edition of 
my official “ Catalogue of the Economic Botanical 
Products” of the Government Central Museum, 
afterwards [1857-8] enlarged into the Viotorm and 
Albert Museum, Bombay. Cotton and Sesamum 
are the two most reliable crops in all India; and 
the proverb runs throughout Southern India:— 
“ When a failure [of the harvest] is feared, at once 
sow Sesamum.” 

Along the Concans coast of western India the 
household illuminant used by the fisher-folk is a 
fish through which a wick is drawn, and, as re¬ 
quired, lighted; and it is remarkable that the 
brazen lamps used in the temples of the Concans, 
and up, over the ghats^ in the valleys on their Deccan 
slopes, is formed on the longitudinal section of a 
fish, head and tail and all, with a cup-like hollow, 
below its belly, to serve as a pedestal, and hold the 
oil, the wick being drawn out into its head. 

September 8th, 1911.. GeoEGE BiBDWOOD. 


GENERAL NOTES. 


Military Aviation in Italy. —The now aero¬ 
drome at Aviano, which will be the largest in 
Europe, covers an area of upwards of 12,000,000 
square metres (nearly 3,000 English acres) in the 
communes of Aviano, Rovereto in Piano, San Quirino 
and Pordenone, near Udine. The twelve hangars 
will contain sixteen aeroplanes of the Farman 
and the Bl^riot types, most of which have been 
built by the mechanics of the specialist brigade of 
aviation. Two aeroplanes of the Etrich type, 
recently purchased at Vienna, and a Newport 
machine made in France, are also ready for use. 
Workshops and accommodation for the men of the 
brigade are also provided. The aerodromes at 
Bovolenta and at Gallarate are now ready. The 
workshops for the construction of aeroplanes at 
Centocelle (Rome) have now been transferred to 
Gallarate. The three establishments are under 
the command of Colonel Montezemolo, the director 
of military aviation. 

The Fish Industry of the Philippines,— 
The latest fishery enterprise in the Far East has 
been the canning of sardines and anchovies in the 
Philippines, At the recent fair held in Manila 
were displayed fifty cases of sardines put up by the 
Bureau of Science of the Philippine Government. 
The fish were packed in peanut-oil of Philippine 
production, with the usual spices, in oval tins 
. furnished for the experiment by local Chinese 
tinkers. The fish were first salted and, cleaned, 
fbaiiced in brine, and washed to remove the scales^ 


dried in the open air, boiled in oil, drained off and 
packed. The tins, after being soldered, were 
immersed in boiling water for two hours. This 
simple process produced a fair grade of packed 
fish. The poanut-oiheau bo had in large quantities 
at comparatively low prices. The supply of 
sardines and anchovies iri Philippine waters is 
said to be very largo. Sufficient of these fish are 
said to be caught in Manila Bay alone to supply a 
factory catering not only for the needs of the 
Philippine Islands in the way of packed fish of 
this grade, hut for a considerable export trade as 
well. The Philippine species of sardines and 
anchovies are reported to bo delicate little fish of 
exceptional!}^ good fiavour and fair size, and 
compare favourably in all respects with similar 
fish in all parts of the world. 

The Spanish Wine Industry.— The world’s 
output of wine amounts to about 3,700 million 
gallons, of which one-seventh, or 500 million 
gallons, was produced by Spain in 1909. To this 
should be added about thirteen million pounds of 
dry grapes exported to France and Italy, repre¬ 
senting 20,000 tons of fresh grapes, which, at the 
low rate of one hundred gallons of wine to the ton, 
would represent two million gallons of wine. 
Spanish wines are divided into rod, yellow and 
white, and each of these again into dry and sweet. 
They are all native wines, produced by natural- 
fermentation, without any adulteration. Only a 
little blending is done for the,sake of their colour, 
aroma and flavour. Dry wines do not contain 
more than 2 to 5 per cent, of alcohol; sweet 
wines 10 to 12 per cent., and seldom more than 
twenty por cent. In the fermoptation, of the 
wines no sugar is added. The vines are grown on 
clay soil, which contains both iron and lime. An 
acre of land frequently yields as much as five 
hundred gallons. The wine most exported from 
Spain is the ordinary red wine in pipes or casks. 

The Silkworm Industry in Korea. — The 
Japanese have recently been advertising in the 
district of Antung for fifteen hundred Chinese 
cocoon experts to promote silkworm breeding in 
Korea. It is thought that the silkworms of 
Manchuria will thrive in the northern part of 
Korea, as the climate in the two countries is 
similar. The Japanese have therefore bought 
about one million cocoons from the Chinese at 
fancy prices, and commenced their experimental 
work in June, 1911. The Manchurian silkworm is 
a valuable variety, and produces a thread which 
is very thick and strong. This is largely due to 
the severity of the winters, which causes the silk¬ 
worms to spin a cocoon heavy enough to withstand 
the cold. Unlike most other silkworms also, the 
Manchurian variety feeds upon the oak trees which 
are abundant in the district of Antung. As the 
same kind of oak is found in the northern portion 
of Korea, the new industry is, it is .said, likely to 
become one of the most important in that part 
of Japan’s recently-acquired territory. ■ 
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THE ROYAL SOCIETY OF ARTS.* 

By Sib Heney Tbubman Wood, M.A., 

Secretary of tlie Society. 

III.—^The Society’s Offices. 

The first permanent offices of the Society 
were in Craig’s Court, Charing Cross. At a 
meeting held on February 19th, 1755, at 
Peele’s Coffee House, arrangements were finally 
made with Shipley that he should take a house 
in Craig’s Court, and sublet a portion to the 
Society. Whether the rest of the house was 
used by Shipley for Ms Academy or not, there 
is nothing in the Minutes to indicate. The 
rent paid was £20 a year, including coals and 
candles. The first meeting at Craig’s Court was 
held on March 1st, 1755. Here the Society 
remained for a year, but the rooms were 
too small, so they moved to a house at the 
comer of Castle Court on .the east side, “opposite 
the New Exchange,” on June 2nd, 1756. For tMs 
they paid to John Fielding a rent of tMrty-five 
guineas for the first floor and some other part 
of the house. Castle Court was a narrow alley 
leading from the Strand to Ohandos Street. It 
disappeared when the district was rebuilt m the 
reign of William IV„ the date being com¬ 
memorated by the names of King William 
Street and Adelaide Street. The ground on 
which the house containing the Society’s offices 
stood now forms part of the site of the British 
Medical Journal office. 

The accommodation, however, soon proved 
insufficient for the growing needs of the 
Society. It was increasing rapidly in num¬ 
bers and in wealth, and it soon seems to 
have felt the need of more spacious quarters. 
Two years after it Was established in Castle 
Court, we find in the Minutes that inquiries 
were being made for new premises. Several 
localities were suggested and rejected. In May, 

^ --—....—^ -- — 

The previous articles of the series appeared in the 
Jourmis of June Mh and ISfch. 


1758, a committee reported favourably on a 
proposal to acquire Exeter Change. It appeared 
that a total outlay of £2,500 would have been 
required for necessary repairs and alterations, 
and that Lord Exeter was willing to grant a 
lease for about sixty years at a rent of £200 a 
year. As a set-off against this, there was the 
rent of certain shops forming part of the building, 
and to be sub-let by the Society. The outlay, 
however, was considered too great, and the 
proposal was declined. 

Eventually the Society came to terms with 
Messrs. Williams and Woodin, who carried on 
the business of upholsterers and carpenters in 
premises opposite Beaufort Buildings in the 
Strand. These premises included the house 
afterwards No. 380 and 381, Strand, and a 
warehouse and yard heMnd. Messrs. Williams 
and Woodin agreed to build a Great Room for 
the Society on the site of their warehouse, and 
to let tMs room, with another good-sized room 
on the ground floor, together with a certain 
part of the house, for a payment of £200 and 
a rent of £120 a year for three years, and £100 
afterwards, for a term of fifteen years from 
Midsummer 1759. The first meeting in the 
new rooms was held on July 18th in that year. 
The various alterations in, and additions to, the 
buildings were made under the superinten¬ 
dence of Mr, (afterwards Sir William) Chambers, 
who acted as the Society’s arcMtect. He later 
achieved a great reputation, his best-known 
work being Somerset House. 

It has not been found possible to make out 
precisely how much of the Strand frontage was 
occupied by the Society. They certainly had an 
entrance on the Strand, and perhaps they had . 
the whole or part of the first floor. Or the 
original house may have been divided into two, 
and tMs idea is suggested by a comparison of;- 
the entries in the seW^r rate-book for 1763 and 
subsequent yearSi The earliest entry shows one 
house, in the occupation of Thos. Wooden [sk] j 
the entry for d765 shows the same house as 
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occupied by Geo. Box (in whose name the lease 
to the Society had been taken out) and formerly 
by Price, while subsequent, entries show two 
houses. It was certainly for long in the joint 
occupation of the Society and the landlords, for 
both Williams and ^Voodin, who were members, 
have their addresses recorded in the lists as 
“Society’s Offices.” 

The house stood on ground which was then 
part of the property of the Duke of Bedford, 
and had been leased by him in 1753 to John 
Price, by whom it was demised to Williams 
and Woodin. It was, when let to Price, the 

Greyhound Tavern,” but presumably Price or 
his successors gave up the tavern and used 
the premises for other purposes. The - district 
extending a certain way eastwards from 
Southampton Street is designated in the 
rent-books of the Bedford estate “ Fryers’ 
Pyes,” but up to the present it has not 
been found possible to ascertain the mean¬ 
ing of this curious title or to find any ex¬ 
planation of it. 

. For the information which has enabled the site 
of the Society’s old offices to be identified, the 
writer is entirely indebted to Sir Laurence 
Gomme, the accomplished Clerk of the London 
County Council., and to Mr. A. R. 0. Stutfield, 
the steward of the Bedford estate. Both these 
gentlemen have taken a great deal of trouble 
in‘.hunting up obscure details in the records 
under their respective charges, and the writer 
has much pleasure in acknowledging the valuable 
and ready help they have given. It has always 
been known that the Society occupied offices 

opposite Beaufort Buildings ” from 1759 to 
1774, but it had been assumed that these offices 
were at the north-east corner of Beaufort 
Buildings, in the house afterwards , No. 96, 
Strand, long well known as Rimmel’s, the 
perfumer’s. 

This, however, is undoubtedly a misapprehen¬ 
sion,, and it may be taken as quite certain that 
the building occupied by the Society was either 
on the ground now covered by the western wing 
of Haxell’s Hotel, or partly on that ground, 
and partly on what is now Exeter Street. 
Exeter Street was originally a cvhde-sac, 
extending west from Catherine Street. The 
L-shaped extension, leading Bouthw«.rds into 
the Strand, w^s not added until much later. 


-In air probability this Hmb of Exeter Street 
over and occupies the western side of 
Great Room built by Williams and \^'oodin 
' ' *^e Society on the eastern side of the narrow 

known as Little Denmark Court. 


The west side of this court is apparently 
coincident with the west side of the present 
Exeter Street. 

All this district was altered under the Act 
(7 Geo. IV. cap. 77) passed in 1826 for the 
widening of the Strand, and in the various 
improvements carried out Exeter Change itself 
disappeared. Beaufort Buildings remained until 
1902, when the extension of the Savoy Hotel 
swallowed it up, and all the old buildings on 
this part of the south side of the Strand disap¬ 
peared. The courtyard of the hotel now 
occupies the ground which was formerly the 
roadway of Beaufort Buildings. 

If the conclusions drawn from an examination 
of the plans and documents in the Bedford 
estate offices are correct, the “ Great Room ” 
was worthy of its name, being an apartment 
80 ft. long by 40 ft. broad. It was here that 
the first exhibition of pictures by British artists 
was held in 1760. There was also a smaller 
room, 40 ft. by 20 ft., on the ground level, in 
which the first exhibition of models and machines 
was held in 1761. 

A considerable amount was expended in fitting 
and furnishing the rooms and offices, besides 
the cost of structural altoratious. Among other 
improvements it was found necessary to make 
a “ crossing ” in the 8trand, at a cost of three 
and a half guineas, to facilitate the access to the 
Society’s entrance door. 

A year and a half later, in January 1761, 
some additional premises were taken by the 
Society from Woodin (Williams died in 1760, 
and his interest was acquired by Woodin), 
to be. used as a residence by Dr. Temple- 
man, the newly - appointed secretary. The 
description in the lease is not sufficient for 
them to be identified with certainty. They 
may have comprised a house adjacent to 
the Great Room and looking into Rennet’s 
Court. 

In 1770, the lease of the Society’s premises, 
having nearly expired, and the accommodation 
being again found insufiioient, it was decided to 
advertise for new premises, and accordingly an 
announcement was inserted in some of the daily 
papers inviting any person who had proposals 
to make for the acoommodation of the Society 
to communicate with the secretary. 

The result of this advertisement was that 
the Brothers Adam, who were then occupied 
'with their scheme for the construction of the 
Adelphi, offered to include in that scheme a 
suitable house for the Society’s purposes. 

The history of the Adelphi has often been 
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written.* The site was long oocnpied bj’' the 
historic buildings of Durham House, the residence 
of the Prince-Bishops of the northern See. The 
house and grounds originally occupied the area 
between Adam Street and Buckingham Street, 
from the Strand to the river, The New Exchange 
was built in 1608 by Lord Salisbury on the site 
of the Durham House stables, and extended 
from George Court to what used to be Durham 
Yard, but is now Durham House Street. It 
thus included the site of Goutts’s old Bank. It 
was pulled down in 1737, when shops and houses 
were erected along the present line of the Strand. 
In the space between these buildings and the 
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On this slope the Brothers Adam (Eobert, 
William, James and John) proposed to build 
a great terrace, level with the Strand, the 
idea being taken from the arched terrace or 
gallery in the Palace of Diocletian at Spalatro,*^ 
which Robert Adam studied with great care, and 
described in a monumental folio.f The ground 
was in the possession of the spendthrift Duke of 
St. Albans, or rather of his trustees. By the 
year 1642 the estate had finally passed out of 
the possession of the Bishops of Durham, and 
under the provisions of an Act-of Parliament it 
became the property of the Earl of Pembroke 
and Montgomery, a rent-charge only of £200 



river, where old Durham House once stood, 
fronting the river, with its gardens reaching 
to the Strand, were “ a number of small low-lying 
houses, coal-sheds and lay-stalls, washed by the 
muddy waters of the Thames.” The ground 
sloped down from the Strand level to the brink 
of the river, which must have been, at high 
water, somewhere about the inner edge of the 
Embankment Gardens. 

i * The fullest history of the Adelphi is contained in tluee 
aitioles by Mr. H. B. Wheatley in the Antiquary magazine 
for June, July, and September, 1884* In these a ^eat deal 
information will be found which it has not been thought 
needful to include here, as it has no special connection, with 
theBociety of Arts. Mr. Austin Brereton's “ liiterary History 
of the Adelphi" (1907) is the most recent booh on the subject. 
Mr. Percy Fitzgerald devotes the best part of a chapteHf 
his *' Picturesque London(1890) to the Adelphi. 


a year being reserved to the See of Durham. 
This rent-charge, it may be interesting to 
mention, is still paid by the present owner to 
the Ecclesiastical Commissioners. In 1677 the 
estate was sold by the Earl of Pembroke to Sir 
Thomas Monpesaon, and in 1716 it was again 
sold by the representatives of Sir Thomas 
Monpesson to the trustees of the will of Sir 
John Werden, whose daughter Lucy married 
Charles, the second Duke of St. Albans. Their 
son George, the third Duke, brought the estate 
into settlement, and in 1767 a private Aot of 
Parliament was passed for vesting part of ids 

* Fitzgerald, “ Picturesque London ” (1890), p* 89. ^ > 

t BuSm of thePalao® of the Emperor Bioeletiau at Spalatro 
in Balmatia/' by Z* ^dam, F.KS., F.S. A., I7«4i 
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estates in trustees for the purpose of raising 
money to pay his debts. 

These trustees, Lord Charles Spencer and Sir 
Philip Musgrove, in 1768 granted a lease to the 
Brothers Adam for ninety-nine years at a rent 
of £1,200 a year. It has seemed worth while to 
record these details because they have never 
been accurately stated in previous accounts of 
the Adelphi, and it is only by the obliging 
assistance of Mr. George Drummond, the owner 
of the Adelphi, and of Messrs. Fladgate, the 
solicitors to the estate, that it has been possible 
to trace out the manner in which this historic 
bit of London passed into the possession of its 
present owner. 

The design proposed by the Brothers Adam 
was duly carried into efiect, the requisite height 
on the river side being obtained by the con¬ 
struction of tiers of superimposed arches.* 
Some of these arches formed public thorough¬ 
fares, and later gained an unenviable reputation 
on account of their nocturnal frequenters. 
Others were let as storehouses ; at one time a 
number of cows were stabled in some of the 
arches, and supplied milk to a large part of 
the West End. Others again served as cellars 
for the houses built on the substructure. 
The Society’s house has two stories of 
cellars below the south-western part of the 
building, while the foundations of the north¬ 
east corner are in the original ground.f The 
whole work has undergone a certain amount 
of repair, a good deal of strengthening and 
reconstruction having been carried out about 
the time of the termination of the original lease, 
when the Thames Embankment was madejJ 
but it seems now as sound as when it was first 
built. 

The Work, commenced in July 1768, was 
practically completed m about six years, but 
before it was finished the Adams were in 
financial difficulties. In the course of their 
operations they encroaohecl on the foreshore 
of the Thames, and thereby involved them¬ 
selves in a dispute with . the Corporation, 

* The view of the Adelphi (p. 1011) shows the Terraoe witli 
the houses as originally built, and justifies Horace Walpole’s 
, criticism (quoted by Mr. VIHieatley) that the Adelphi build¬ 
ings resembled “warehouses laced down the seams, like a 
soldier’s trull in a regimental old coat.” There are still two 
or three houses in the Adelphi which preserve this old form 
of decoration—long vertical mouldings extending from the 
ground to the uppermost story. The illustration is from a 
, ^ e^tempomry print. 

>, f The vifew of the front of the building is from a drawing 
; ^ hy Mr. Howard I*eaton. It shows no, changes sihce the 
■'J.hckscwas.huilt. 

Embsuikroent was commenced in 1862 and opened 


their difficulties being increased by the 
political circumstances of the time, as the 
Corporation were strongly Wilkesite, while the 
Adams enjoyed Court favour. Eventually they 
succeeded in obtaining an Act of Parliament to 
authorise their proceedings. In this they were 
assisted by their patron, the Earl of Bute. 
Their pecuniary difficulties were set right by 
means of a second Act, which empowered them 
to organise a lottery, the cliief prizes in which 
were the houses then in course of building on the 
estate. In many cases the prize-winners sold their 
rights, and thus the sub-leases became the pro¬ 
perty of various owners. Their tenures expired 
at the termination of the principal lease in 1867, 
long before which time (in 1787) the property had 
come into the possession of the Drummond 
family. George, the third Duke of St. Albans, 
had no son, and was succeeded as fourth Duke 
by George Beauolerk, the grandson of Lord 
William Beauclerk, the second son of the first 
Duke, who had married (in 1744) Charlotte, the 
other daughter of Sir John Werden above 
mentioned. Lord William Beauclerk’s daughter 
Charlotte married John Drummond, the son and 
successor of the Hon, Andrew Drummond, the 
founder of Drummond’s Bank, and to her the 
Adelphi estate was devised by her nephew, the 
fourth Duke. From her son George the estate 
passed to his son, his grandson, and his great- 
grandson, George James Drummond, the present 
owner of the estate and the Society’s landlord. 

John Drummond and his cousin Robert were 
among the earliest members of the Society, and 
the connection of the family with the Society 
has since continued. 

Negotiations, the progress of which is de¬ 
scribed? though not very fully, in the old Minute- 
books of the Society, went on for some time, and 
eventually the Adams undertook to build a 
house such as was required for a premium of 
£1,170, and a rent which was finally settled at 
£200 a year. The plans, after much discussion, 
were finally approved, the foundation-stone was 
laid by Lord Romney in 1772, and the Society 
entered into possession in 1774, though the lease 
only dates from 1775. It was for 911 years, from 
Midsummer 1775, ending at Christmas 1866— 
a quarter before the end of the landlords’ lease. 

Such was the origin of the historic building in 
which the Society has carried on its work for 
185 years. It reaUy ccnsists of two houses, one 
of which was intended for the private residence 
of the secretary. There has always been a com¬ 
munication between the houses on the ground 
and first floor (as well as in the basement), 
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and recently a third one was constructed on the 
second floor. Otherwise the two houses are 
separate and distinct. The last secretary to 
live on the premises was Sir George Grove. 

No structural alterations of any importance 
seem ever to have been made in it. In 1815 
the old skylight in the meeting room was 
altered, the existing lantern being substituted 
for the original oval light. The position of 
the platform and the chairman’s seat in the 
meeting room were altered in 1863, when certain 
repairs were carried out in connection with the 
grant of a new lease (for thirty years), dated 
Lady Day, 1867. Originally they were on the 
north side of the room, facing the entrance. 
They are now on the east side. The reason of 
the change was to give greater facility of access 
from the offices to the officials’ seats. The old 
arrangement was inconvenient in this respect, 
but in all other respects it was certainly 
better.* The present decorations of the ceiling, 
which were designed and executed bj’^ Messrs. 
Grace, are of the same date. At the 
same time the existing glass cases in the 
lower room—^which was originally designed for 
the “Repository” of the Society’s collection 
of mechanical inventions—were substituted for 
the pillars which previously gave apparent 
support to the ceiling and to the floor of the room 
above. Tliis change had nothing to recommend 
it, and should never have been made. The 
appearance of the room as it was originally 
designed was much better, and the present oases 
are at once ugly and useless.f 

In 1847 the mosaic pavement in the entrance 
hall was presented by Messrs. Minton (then 
Minton and Blashfleld); it is interesting as 
being one of the earliest examples of the appli¬ 
cation of mechanically produced tesserae under 
Prosser’s patent, afterwards the foundation of 
an extensive industry. The glass mosaic oh 
the staircase was laid down in 1874 by Messrs. 
Powell. This, again, was one of the first uses 
of a novel and ingenious method of manufac¬ 
ture, though it had previously been utilised in 
one of the staircases of the South Kensington 
Museum. In 1877 the existing heating appa¬ 
ratus was introduced. Previously the meeting 
room had been very inefficiently warmed by 
furnaces in the basement,, the heated air from 


. ■ * Tite illustration shows the arrangement of the room h 

It is coi^ied from a print in the Grace Collection, not 
British Mnsenm. 

I^e picture (p. 1017) of the “Model Roomi” o: 
ry/’ is flfom a print in Knight’s “ London' 
very well thie^cPFerence between the roon 
^ IIS ot^inidly.buiii 


which passed through gratings into the library, 
and thence by other gratings into the meeting 
room. In 1882 electric light was first installed. 
The current was obtained from a vSiemens 
dynamo driven by a gas-engine, both being 
placed in one of the cellars. Later a storage 
battery (E.F.S.) was added* The cost of the 
installation was met by a subscription from 
past and present members of the Council In 
1899 this private installation was given up, 
and the current was taken from the then newly- 
established street mains. The above account 
is believed to include practically all the alter¬ 
ations of any importance since the original 
building of the house. 

In 1774, when the Society was about to move 
into its new house in the Adelphi, the question 
of the decoration of the Great Room naturally 
gave rise to a good deal of discussion* It was 
determined that it would be desirable to procure 
“proper historical or allegorical pictures,” to 
be painted by the most eminent artists. Further, 
it was decided that there ought to be eight 
historical and two allegorical pictures ; that the 
subjects of the historical pictures should be taken 
from English history, and that the allegorical 
pictures should be “ omblematiclc designs relative 
to the Institution and views of tho Society.” 
A proposal was acoorditigly made to eight artists, 
that they should paint each a historicjal picture, ’ 
aud to two others that they should paint 
allegorical pictures, the conditions being that 
they should not be paid, but should receive the 
profits arising from an exhibition of the pictures, 
to be held for four months. The historical 
painters were Angelica Kauffman, Sir Joshua 
Reynolds, West, Cipriani, Dance, Mortimer, 
Barry, and Wright; the allegorical painters, 
Romney and Penny. Mr. Valentine Green, the 
engraver, was requested to communicate with 
the selected artists, and to report their answer. 
Unfortunately, the answer—-mainly, it appears, 
owing to Sir Joshua Reynolds—^was a refusal# 
The portraits of the first two presidents of the 
Society, Lord Folkestone and Lord Romney— 
the first by Gainsborough and tho second by 
Sir Joshua—were placed over the two chimney- 
pieces, and there tfle matter rested for a while. 

Three years afterwards, viz., in 1777, Barry 
authorised the same Mr. Green—a member of 
the Society who took a very active interest 
in its welfare, and who afterwards received a 
gold medal on that account —to inform the 
members that one of the Royal Academicians 
they had applied to was willing to take the 
whole work u^du Mmself, and to decorate 
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the Great Room “ with a series of pictures 
analogous to the views of the Institution.” 
It was estimated that the canvas, frames, 
and colours would cost £100, and there was a 
further expense of £30 for models, which the artist 
offered to discharge, but which was eventually 
paid by the Society. The proposal, made at an 
ordinary meeting of the Society, was referred 
to the committee of “Polite Arts.” The com¬ 
mittee considered and accepted it before it was 
known who the artivSt was to be, and thereupon 
the chairman produced a letter from. Barry, 
stating that the offer was his. Barry was then 
young and little known, full of confidence in 
his own powers, and assured that nothing but 
oiDportunity was wanting for him to make a 
reputation. Nor were his objects wholly 
personal. He was impressed—as well he might 
be—with the degraded condition of English 
Art, ” fitted for nothing greater than portraits, 
and other low matters, from whence no honour 
could be derived either to the. artist or the 
country and he believed thdit the production 
of “ some great work of historical painting ” 
would refute the assertions of those foreign 
critics who declared English painters to be 
incapable of any permanent work, and w'oiild 
also serve as an example to his countrymen. 
Peeling at once the necessity of the work, and 
the capacity within himself for executing it, 
he set himself to do it, without, as it seems, 
considering or caring even how he was to live 
during all the years so long a task must occupy. 

On the whole, his hopes of fame were realised, 
for such reputation as Barry now possesses rests 
entirely on the great pictures he painted for the 
Society. The man himself was of a strange 
character, his life was hy no means happy. 
An artist of considerable power, Ms powers were 
yet not equal to Ms own estimation of them; 
and Ms life, like that of Haydon, a few years 
later, w'as embittered by what he considered a 
lack of appreciation of Ms deserts. 

He was born at Cork in 174:1. The ability 
he showed in various early pictures gained Mm 
the notice of Burke, who assisted Mm in various 
ways, and gave him an allowance of £50 a year 
to visit Rome. In 1770 he returned to London, 
and in 1771 he exhibited Ms first picture at the 
Royal Academy—^the ‘‘Adam and Eve” now 
belonging to the Society. It was in 1777 that 
he began Ms great work, the pictures in the 

I j; An Account of a Series of Pictures in the Great Boom 

to Society of Arts.... By James Barry, Professor 
to to Boyal Academy. London: Printed for to 
, . / hy William Adlard, Pdnter to the Society . . . .” 

u; 


Society’s meeting room. In 1782, <iifter they 
were completed, he was appointed Professor of 
Painting to the Royal Academy. His career in 
this office was by no means happy. He seems 
to have been afflicted with an irritable, cross- 
grained temper, and this led Mm into disputes 
with everybody with whom he came in contact. 
He quarrelled with the artists at Rome ; with 
everybody who criticised his pictures j with his 
pupils ; and with many influential friends who 
tried to assist Mm. Finally, he quarrelled with 
the Royal Academy itself, so that he was expelled 
from it in 1799. He grumbled at the Society, 
which seems to have treated him with suffloient 
liberality, for it had either given him, or assisted 
Mm to procure by exhibitions, a sum amounting 
altogether to £700, while the members of the 
Society raised £1,000, and purchased an annuity 
of £120; but, unfortunately, only a month 
before his death. 

He died under very miserable conditions. 
After his expulsion from the Academy, he 
seems to have supported Mniself mainly by 
the sale of his etchings from Ms own works. 
He was taken ill in an eating-house near 
Ms home, in Castle Street, Oxford Street; 
and, Ms own house being looked up, he was 
carried to that of a neighbour, whore he 
died on February 22rid, ,1806. P]ven in Ms 
death his morose nature was shown, for he 
locked himself in for forty-eight hours, refusing 
medical aid ; and this, when if. did come, came 
too late. When his works wore sold tit Christie’s, 
in 1807, they fetched very fair prices, the 
“ Adam and Eve ” being purchased for 100 
guineas. One of them, however, the “ Pandora,” 
which brought, though unfinished, 280 guineas, 
when resold in 1846, to pay the expense of 
warehouse room, only fetched IIJ guineas. His 
body was placed in the Society’s Great Room 
for a day before it was carried to St. Paul’s, to 
be laid beside that of Reynolds.* 

When Barry began Ms task he had, it is said, 
only sixteen shillings in his pocket, and he 
supported himself while it was in progress by 
etching. He applied to patrons, principally 
members of the Society, for a loan to assist him 
xvhile he was at work, but it does not appear 
whether Ms applications were successful. The 
exact date at wMch the work was commenced is 

* Js’iirther information about Barry’s life is given in S. Bed- 
graves ‘‘Dictionary of Artists of to English School.” A 
longer life, written by the late S. T. Davenport, for a Dic¬ 
tionary of Painters, was printed in tlie Society's Journal^ 
Vol. XVIII. p. 803. There is also a life in the “ Dictionary 
, of National Biography.” In 1880, Mr. J. Comyns Carr read 
a paper before the Society on “The influence of Barry upon 
English Art.” Jotimnl, Vol. XXIX. p, 20. 
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not Stated in the Society’s Minutes, but the 
pictures were well advanced by the recess of 1778, 
when the key of the Great Room was, entrusted to 
Barry, in order that he might work without 
interruption ; and the work was continued until 
October, 1781. During its progress the Society’s 
meetings were at first held in the Great Room, 
the pictures being covered up with canvas ; but 
in 1781 the meetings were held in the committee 
room—^.e.,the present co.uncil room—the Great 
Room being given up entirely to the artist. In 
the same year, frames, designed by Barry himself, 
were procured from Mr. Adrian Maskens, of 
Compton Street Soho, at the expense of £100 17s. 
These frames are those in which the pictures now 


for the same time during 1784 The cost of these 
two exhibitions was defrayed by the Society, and 
amounted to £174. 6,441 persons attended 

the first exhibition, and 3,511 the second, 
among them being Jonas Hanway—the intro¬ 
ducer of umbrellas—who was so pleased with the 
pictures that he showed his gratification by the 
very practical step of changing the shilling he 
had paid for admission for a guinea as h^ left. 
The exhibitions produced £503 125. Congratu.- 
lations poured in upon the artist, accompanied 
in some few cases at least by subscriptions or 
orders for paintings. But the measure of praise 
his pictures received was by no means equal to 
the artist’s estimate of their deserts. In a letter. 



are, though they have, of course, been regilt 
since they were first put up. Not much informa¬ 
tion as to the progress of the pictures is given in 
the Society’s ‘ Minutes. There are occasional 
references to the work, and payments on account 
of expenses incurred are authorised from time 
to time. 

A suggestion, made by the painter, that some 
portraits of members of the Society should be 
introduced gave rise to considerable discussion, 
and seems to have exercised the minds of the 
committee of “ Polite Arts ” for some time, but 
eventually a selection was made. As soon as the 
work was finished, a public exhibition of the 
pictures was held for the painter’s benefit. They 
were shown for two months during 1783, and 


dated October 1784, to the president and 
members of the Society, we find him complaining 
bitterly of tliis want of taste on the part of the 
public. Sixteen or eighteen thousand pounds 
had, he says, been squandered that year at 
Westminster upon a “ Jubilee of hackney’d 
German rausick,’^ “ an empty hubbub of 
hundreds of fiddles and drums, which was dissi¬ 
pated in the air as soon as performed.” This, too, 
had been attended by “ well-dressed people of the 
first rank and condition, great Lords and Ladies 
with white wands, blue ribbans, and medals.” 
Meanwhile his pictures, which were to have 
revolutionised English art, were being neglected 
in the Adelphi. 

A full account of the pictures is given in 
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Barry’s own work, above referred to. A shorter 
account was printed in the third volume of the 
Society’s Transactions (ITSSj^and this has been 
since republished in the Journal, with alterations, 
Vol. XVI. p. 604. Various other descriptions have 
been printed at different times, but they all 
seem to be derived, either directly or at second 
hand, from Barry’s book. The whole series of 
pictures was intended “ to illustrate this great 
maxim or moral truth—^viz., that the obtaining 
happiness, as well individual as public, depends 
on cultivating the human faculties. To prove 
the truth of this doctrine, the first picture 
exhibits mankind in a savage state, full of im¬ 
perfection, inconvenience and misery. The 
second represents a Harvest Home, or Thanks¬ 
giving to Ceres and Bacchus. The third, The 
Victors at Olympia. The fourth, Navigation, 
or the Triumph of the Thames, The fifth, the 
Distribution of Rewards by the Society. And 
the sixth, Elysium, or the State of Final 
Retribution. Three of these subjects are 
truly poetical, the others historical.” * 

The height of all the pictures is the same, 
11 ft. 10 ins. The first, second, fourth, and fifth, 
being those at the ends of the room, are each 
15 ft. 2 ins. long; the third and sixth, which 
occupy the north and south sides of the room, 
are each 42 ft. long. They all take up the 
upper portion of the wall, leaving a space 
beneath them of 10 ft. 6 ins. down to the ground. 

The description of the pictures is too long for 
repetition, though its quaintly serious style 
makes it worth consultation. It may, however, 
be desirable to try to give a very brief expla¬ 
nation of th6 meaning of the pictures, for the use 
of those who care to follow out the story they 
are meant to tell. The first picture, the “ Or¬ 
pheus,” is on the left-hand side of a person 
entering the room, and occupies the southern 
half of the west wall. It is intended to represent 
a savage people, living in a wild and desert 
country, while Orpheus is explaining to them 
the advantages of culture. 

In the second picture, “ A C4recian Harvest 
Home,” we have the second, or agricultural, 
stage of civilisation. 

The third picture, “ The Victors at Olympia,” 
which faces the visitor as he enters, is typical of 
the most advanced culture. At the right f of the 
ii; fhe conquerors in the games are receiving 

E ie hands of the judges. Two of the 
arrying their father,, Diagoras, a 

right and left of the 


former victor. Near this group is another, the 
chief person in which is Pericles, who has bor¬ 
rowed the face of the Earl of Chatham. The 
personage in the chariot is Hiero of Syracuse ; 
the leader of the chorus is supposed to be Pindar ; 
the statue at the right end of the picture is 
IVIinerva ; that at the other end is Hercules. The 
figure seated at the base of the statue of Hercules 
represents Barry himself. 

The fourth picture, “ The Thames,” is emble¬ 
matical of the triumphs of modern commerce. 
The central figure represents Father Thames 
sitting in a triumphal car, steering ■ with one 
hand, and holding in the other the mariner’s 
compass. The car is borne along by Sir Francis 
Drake, Sir Walter Raleigh, Sebastian Cabot, and 
“the late Captain Cook, of amiable memory.” In 
the front of the car are four figures, represent¬ 
ing Europe, Asia, Africa, and America. Mercury, 
“ the emblem of commerce,” is represented at 
the top of the picture as summoning the nations, 
and the Nereids following the car carry several 
articles of the principal manufactures of Great 
Britain. “ The sportive appearance of some of 
these Nereids gives a variety to the picture, and 
is intended to shew that an extensive commerce 
is sometimes found subversive of the foundation 
of virtue.” In order to introduce the personifi¬ 
cation of music into “ this scene of triumph and 
joy,” the artist has placed amongst the sea- 
nymphs ‘‘ his friend Dr. Burney, whose abilities 
in that line are universally acknowledged.” 
“ This,” renw^s a writer in the “ Microcosm of 
London ” (1809), was “ a whim equally absurd 
and incomprehensible which no raillery or good 
counsel could induce him to dismiss from his 
canvas.” ' 

The fifth picturei! || |T^he Society”*—^repre¬ 
sents a distribution of tS^ewards in the Society. 
The figure near the left in nobleman’s robes is 
Lord Romney, who was president when the 
picture was painted; near him is the Prince of 
Wales (George IV.); sitting at the corner of the 
picture, with a manuscript in his hand, is William 
Shipley, the originator of the Society; one of 
the farmers carrying specimens of grain is Arthur 
Young; the figure near him, holding a p^n, is 
Mr. More, the, then secretary. On the right of 
Lord Romney is the Hon. Charles Marsham, 
one of the Society’s vice-presidents; on the 
left is another vice-president, Mr. Owen Salua- 
bury Brereton.^ About the centre of the picture 
is “that distinguished example of female 

* The illustration is taken from Barry’s etching, not from 
, the painting, and the two vary oonsiderahly. The description 
in the text corresponds with the painting. 
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excellence, Mrs. Montague, who long honoured 
the Society with her name] and subscription.” 
Near her are the Duchess of Northumberland, 
the Duke of Northumberland, Joshua Steele, Sir 
George Savile, Dr. Hurd, Bishop of Worcester, 
Soame Jenyns, James Harris, and the two 
Duchesses of Rutland and DeYonshire. Between 
these ladies the late Dr. Samuel Johnson seems 
j)ointing out this example of Mrs. Montague to 
their graces’ attention and imitation.” Further 
to the left is the Duke of Richmond, and near 
him Edmund Burke ; still nearer the right side 
of the picture are Edward Hooper and Keane 
Fitzgerald. The Duke of Northumberland, the 
Earl of Radnor (the second Earl), William 
Locke, and Dr. Hunter are examining some 
drawings by a youth. Near the right side of 
the picture are Lord Folkestone, first president 
of the Society, his son, the first Earl of Radnor, 
and Dr. Stephen Hales. The introduction of 
Somerset House and St. Paul’s Cathedral is 
intended to show that the Society is in London ; 
the picture (Barry’s “ Fall of Satan ”) and the 
medallion represent the arts of Painting and 
Sculpture. 

The sixth picture represents “ Elysium, or 
the State of Final Retribution.” In it are 
“ brought together those great and good men of 
all ages and nations, who have acted as the 
cultivators of mankind.” 

According to the account in the Transactions^ 
the first group on the left consists of Roger 
Bacon, Archimedes, Descartes, and Thales; 
behind them stands Sir Francis Bacon, Coper¬ 
nicus, Galileo, and Sir Isaac Newton; near 
these is Columbus with a chart of his voyage; 
and close to him, Epaminondas with his shield, 
Socrates, Cato the younger, the elder Brutus, 
and Sir Thomas More. Behind Brutus is William 
Molyneux, holding “his book of the Case of 
Ireland ” ; near Columbus are Lord Shaftesbury, 
John Locke, Zeno, Aristotle, and Plato; and 
in the opening between this group and the 
next are Dr. William Harvey, the discoverer 
of the circulation of the blood, and Robert 
Boyle. King Alfred is leaning on the shoulder of 
William Penn, who is showing his code of laws 
: to Lycurgus ; standing round them are Minos, 
Trajan, Antoninus, Peter the Great of Russia, 
Edward the Black Prince, Henry the Fourth of 
. France, and Andrea Doria of Genoa. Then 
ij come patrons of genius, Lorenzo de Medici, 
f]' ,Louis the Fourteenth, Alexander the Great, 
First, Colbert, I^eo the Tenth, 
l^^^fenois the First, the Earl of Arundel, and 
Monk Cass-iodorus ”; behind the 

" ■ % '‘A. , 


archangel are Pascal and Bishop Butler, behind 
whom again is Bossuet, his hand resting on the 
shoulder of Origen. Behind Francis tlie First 
and Lord Arundel are Hugo Grotius, Father 
Paul, and Pope Adrian. 

“ Near the centre, towards the top of the picture, 
sits Homer, on his right hand Milton, next him 
Shakespeare, Spenser, Chaucer, and Sappho; 
behind her sits Alcseus, who is talking with Ossian; 
near him are Menander, Moli^re, Congreve, Bruma, 
Confucius, Mango Oapao, &o. Next Homer, on 
the other side, is the Arch Bishop of Gainbray, 
with Virgil leaning on his shoulder; and near 
them Tasso, Ariosto, and Dante. Behind Dante, 
Petrarch, Laura, Giovanni, and Boccaccio. In the 
second range of figures, over Edward the Black 
Prince and Peter the Great, are Swift, Erasmus, 
and Cervantes; near them Pope, Dryden, Addison, 
and Richardson. Behind Dryden and Pope are 
Sterne, Gray, Goldsmith, Thompson, and Fielding; 
and near Richardson, Inigo Jones, Sir Christopher 
Wren, and Vandyke. Next Vandyke is Rubens, 
with Ms hand on the shoulder of Le Sueur; behind 
him is Le Brun ; next are Giulio Romano, Domi- 
niohino, and Annibale Carracci, who are in con¬ 
versation with Phidias, behind whom is Giles 
Hussey. Nicolas Poussin and the Sioyonian maid 
are near them, with Callimachus and Pamphilus ; 
near Apelles is Correggio; behind Raphael stand 
Michael Angelo, and Leonardo da Vinci; and 
behind thorn Ghiberti, Donatello, Masaccio, 
Brunalesohi, Albert Duror, Giotto, Cimabue, and 
Hogarth. In the other corner of the picture the 
artist has represented Tartarus, where, among 
cataracts of fire and clouds of smoke, two large 
hands are seen; one of thorn holding a fire-fork, 
the other pulling down a number of figures bound 
together by serpents, representing War, Gluttony, 
Extravagance, Detraction, Parsimony, and Am¬ 
bition; and floating down the fiery gulph, are 
Tyranny, Plypocrisy, and Cruelty, with their 
proper attributes.”* 

It is stated in the Transactions^ Vol. XXIII. 
p. 18, that on the death of Lord Nelson in 1805 
“the Society proposed to commemorate that 
hero by introducing his portrait in one of the 
pictures which decorate the Great Room,” and 
Barry undertook to execute the worlc, but his 
death prevented the design from being carried 
into execution. 

The six pictures did not occupy the whole, 
wall of the room, the spaces over the chimney- 
pieces at either end being filled by the portraits 
of Lords Romney and Folkestone, before 
referred to. It does not appear that Barry’s 
original design included pictures for these spaces 
but we find him, in 1801, expressing a wish 
that these two portraits should be placed in 

* TransaatUms, Vol. III. i>. 128. 
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some other room of the Society, and that he been applied to them under some mistaken 
should be allowed to execute pictures which notion of preserving them, was removed. In 


might fill the vacant spaces. This he was 
willing to do without charge, and without inter* 
ruption to the business of the Society. The 
cost of them would not, he said, exceed £10 for 
canvas and stretchers. It may be supposed, 
and indeed it appears from the style of the 
letter, that he was, at that time, perfectly well 
satisfied with the treatment he had received 
from the Society, for he expresses himself as 
being “ both gratified and flattered with the 
publick reputation of the pictures.” Permission 
was given to Barry to carry out his scheme, and 
it may be presumed that it was upon the receipt 
of such permission that he prepared the two 
designs which are still preserved amongst his 
etchings, representing C4eorge the Third and 
Queen Caroline. But, although the proposal 
was at first readily accepted, it seems to have 
given rise to some difference of opinion, for the 
then president, the Duke of Norfolk, notified 
his intention of moving to rescind the resolution 
of the Society for the removal of the portraits. 
Under these circumstances, Barry at once with¬ 
drew his offer, at the same time disclaiming any 
intention to show disrespect to the memory of 
the first two presidents of the Society. He 
urges very fairly that another position might 
be found for the pictures, which would be in no 
way injured, and that his design could then be 
harmoniously completed. Coming from a man 
of his temper, it must be allowed that his second 
letter is most dignified, and in excellent taste. 
The portraits consequently remained in their 
places until 1864, when they were removed to 
make way for the portraits of the Prince Consort 
and the Queen, by J. C. Horsley, R.A., and 
W. 0. Cope, R.A. These, with the bust of 
Prince Albert now standing in the ante-room, 
form the memorial which was provided in 1863 
by subscriptions from members of the Bociety in 
memory of their president. 

It is needless to say that these celebrated 
pictures have always been an object of great 
care to the Society. Looking through the 
Minutes since the commencement of the century, 
we find constant references to the attention 
bestowed upon them. In one place, instructions 
are given to the housekeeper that they should 
be carefully wiped down every year ,* in another 
we find West, and later on Mulready, reporting 
on their condition. The frames were regilt 
several times, and so on. The pictures have 
been cleaned at various times ; about 1834 it 
is said that a thick coat of olive oil, which had 


1846, when the room was redecorated by Hay, 
of Edinburgh, the way in which the pictures 
had been treated called forth a good deal of 
adverse criticism, and it was then that Mulready 
was called in to report upon them. His report 
was that they were in excellent condition, and 
that nothing appeared to have been, done to 
them which had inflicted the slightest injury. 
This opinion was confirmed by the opinion of 
Seguier, the picture restorer. The Orpheus ” 
had, either then or at some previous time, been 
badly varnished, and stains from this treatment 
are still perceptible. In 1863 they were relined 
and stretched upon new frames by Merritt, a well- 
known picture cleaner, at a cost of £220. In 
1880 they had got to be extremely dirty, and 
they again underwent a thorough cleaning. Since 
that date they have been cleaned every year. 

Besides the pictures in the Great Room, the 
Society possesses the plates of a number of 
etchings by Barry, most of which were presented 
to the Society in 1851 by Miss Barnett. Some of 
these may have been done while he was at work 
upon the pictures, but most of them probably 
during his later years. Six of them represent 
the six pictures. They were etched after the 
completion of the pictures, and were copied 
from the originals by the artist himself, yet, 
curiously enough, they differ in inany of the 
details from the paintings. It is true that some 
slight alterations were made by Barry in the 
pictures after they were first painted, but this 
does not seem sufficient to account for all the 
variations. The other etchings are nearly all from 
pictures of the artist, most of which are no longer 
extant. The Society also possesses Barry’s 
“ Adam and Eve,” one of his more important 
works, which, as above mentioned, was sold after 
Barry’s death at Christie’s. It was presented 
to them by Mr. R. H. Solly. This picture has 
been for some years on loan at the Victoria and 
Albert Museum. There is also a portrait of 
Barry, painted by himself, which is hung up in 
the ante-room, and an oil painting which is 
said, it is not known on what authority, to be a 
portrait by him of his mother. The former was 
presented to the Society by Mr, W. Moffat. There 
seems to be no record in the Society’s Minutes 
of the way in which the latter picture came into 
the Society’s possession, and there is much doubt 
as to its authenticity. ^ ’ 

Besides the pictures aboye mentioned, the 
Society possesses the following portraits :-t- 
FuE-length painting of, Jacoby Viscount 
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Folkestone, first president of the Society of Arts, 
by Thomas Gainsborough, B.A. This picture 
was painted by Gainsborough in 1776. It was a 
copy of a three-quarter portrait by Hudson 
(1749); enlarged to full length by Gainsborough 
to match the portrait of Lord Romney. The 
fee paid to the artist was a hundred guineas. 
Dance had previously been asked to do the work, 
and had undertaken to do so, but eventually 
was unable to carry out the commission. 

Full-length painting of Robert, Lord Romney, 
second president of the Society of Arts, by Sir 
Joshua Reynolds, P.R.A. This portrait was 
painted for the Society in 1770. The price paid 
to Sir Joshua Reynolds was 150 guineas. 

Portrait of William Shipley, “ whose public 
spirit gave rise to this Society.’’ Painted by 
Richard Cosway, R.A., and presented by him 
to the Society in 1785, through the intervention 
of Caleb lYhitefoord, V.P. 

Portrait of Peter Templeman, M.D., secretary 
of the Society from 1760 to 1769. Painted by 
R. Gosway, R.A., and presented by Caleb 
WMtefoord, V.P. 

Portrait of Samuel More, secretary of the 
Society from 1769 to 1799, by Benjamin West, 
P.R.A. This was painted for the Society in 
1796, The amount paid the artist was £66 8s. 

Portrait of Sir Frederick Brainwell, Bart., 
president of the Society in 1901. Painted after 
Sir F. BramweU’s death by Seymour Lucas, 
R.A., and presented to the Society by H. Graham 
Harris, V.P., in 1904. 

Portrait of Sir Henry Trueman Wood, secre¬ 
tary of the Society from 1879. Painted by Sir 
Hubert von Herkomer, R.A., and presented by 
the members of the Council in 1902. 

Portrait of Dr. Frederick Grace Calvert, F.R.S. 
Presented by Mrs, Calvert (1876). He delivered 
several courses of Cantor lectures—^the first in 
1864. 

Portrait of Miss Ann Birch Cookings, house¬ 
keeper and registrar of the Society (1802-1844). 
Painted and presented to the Society by Miss 
E. A. Drummond (1882). Miss Cockings was a 
personage in her time, and apparently a lady of 
some humour. She is said to have retorted to 
an importunate applicant who wanted to 
interview the secretary, that “ one old woman 
ought to do as well as another.” 

The bust of the Prince Consort has already 
been mentioned. Tins was the work of William 
Theed, a sculptor of some repute in the last half 
of the nineteenth century. He was employed to 
status andj busts of numerous eminent 
work is bo be iound iu, West¬ 


minster Abbey, at Windsor, in the London 
Guildhall, and also in Calcutta, Manchester, 
Liverpool, and elsewhere. His best-known work 
is the colossal group representing Africa, at the 
north-east angle of the x\lbert Memorial. He 
was born in 1804, and died in 1891. 

The statue at the foot of the staircase is of 
Joshua Ward, a well-known character in his 
time (1685-1761). Ward, known as Spot ” 
Ward from a markon his face, was a quack 
doctor, who amassed a large fortune by the sale 
of liis remedies. In his later life he was very 
popular, and had many patrons, including 
George IL In 1740 ho introduced into England 
an improved method of manufacturing sulphuric 
acid, already practised on the Continent, and 
set up works for the purpose at Twickenham and 
Richmond. The process was afterwards per¬ 
fected by Roebuck. The statue is by Agostino 
Carhni, and was presented to the Society in 1792 
by Ralph Ward, Ward’s grandnephew, and one 
of his heirs. 

The Society also possesses a bronze bust of 
Sir George Birdwood by Alfred Gilbert, R.A., a 
replica of one presented in 1900 to the University 
of Bombay by some Indian friends of Sir George, 
and a terra-cotta bust of Sir .Edwin Chadwick, 
the well-known sanitary reformer (1800-1890), 
by George Tinworbh. It was prosoutod to the 
Society by Ms daughter in 1905. 


THE ANCIENT FRESCOES AT 
CHICKEN ITZA.* 

The ruins of Chiohen Itza in Yucatan are 
amongst the most important in Central America, 
being especially remarkable for the number of 
coloured portrait sculptures and frescoed walls. 
The frescoes have been sadly destroyed in the course 
of centuries, but enough remain to provide striking 
pictures of the life of the ancient folk. In t^vo of 
the upper rooms of the building called the Nuns’ 
Palace, the walls and vaulted coiling were entirely 
covered with scenes which had backgrounds with 
thatched houses and trees, also temples with high- 
pitched roofs enclosed within battlomcntod walls. 
There were groups of warriors armed with spears, 
atlatls (throwing sticks), and round shields, and 
others seated on the ground, with ornamental tails 
hanging from their girdles. O^he drawing was firm 
and spirited, the colouring vivid and harmonious.* 

Stephens observed a row of Maya glyphs painted 
just below the vaulting in the interior of the'small 
building known as the Iglesia, but they have dis¬ 
appeared, and there are no signs of any glyphs 

* Abstract of,a paper read by Kiss A. C. Breton before 
the Anthropological Section of the British Association at 
Portsmouth, 1911. 
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among the paintings at Ohichen Itza. The 
chambers of the Akaboib have been whitewashed 
in modern times, and only a blue band along the 
edge of the vault is now visible. In the narrow 
corridor of the Oaracol, too, very little colour is 
left. 

The building at the south end of the eastern 
wall of the great Ball Court, usually called Temple 
of the Tigers, contains in its upper part the best 
preserved paintings yet discovered. The outer 
chamber having been filled with d6bris owing to 
the fall of the roof when the wooden lintels gave 
way, the inner chamber also became partly blocked 
and difficult of access, until Dr. Le Plongeon in 
1884 cleared away most of the accumulated mate¬ 
rial, and partly copied the paintings in it. Visitors 
wrote their names over the frescoes, bats lived at 
one end, swallows at the other, and bees made 
tunnels in the plaster. Still it has been possible 
to secure many of the details, and to give some 
idea of the composition. The chamber is about 
26 feet long, and not quite 8 feet wide, and 22 feet 
high to the top of the vault, with the door in the 
middle of the long western side. Each of the long 
sides is divided into three panels, of which the 
four end ones represent landscapes full of armed 
warriors, as do those of the north and south sides, 
with houses above, and tents and temporary 
buildings below, where chiefs are consulting and 
priests perform rites of divination. Those panels 
are divided by a blue band from a dado with 
mythological figures and plants. 

The south-west end is the most complete, and 
has about 120 figures, almost all of them placed at 
certain distan^ses and angles from each other. 
These distances were measured from the point 
where the nose of each figure appears above the 
shield, and form the basis of the composition. 
The position of the shields fixed, the artist then 
drew the figures according to his fancy, and no 
two are alike. In this scene the attacking party 
are distinguished from the defenders of the village 
above by a difference in costume. The former 
have cotton knee and ankle bands, small green 
shields at their backs with hanging streamers, and 
round green earrings and necklaces. Their head¬ 
dresses^ surmounted by long feathers, are more 
elaborate than those of the villagers. The latter 
have ,a round, stifi headpiece with two or throe 
blue feathers standing up from it, oblong ear 
ornaments which pass through the elongated lobes, 
white shirts and round shields, usually with a 
crescent in the centre as device. All cast their 
spears from atlatls. The chiefs, who sit in con¬ 
sultation below, have feather mantles like those of 
the portrait statues which supported the sculptured 
, table in the outer chamber. 

The narrow south end panel also has a scene of 
attack, with high scafiold towers and a ladder of a 
notched tree-trunk, on which some of the assailants 
are perched. Here the m^n are taller and more 
athletic than in the previous scene. In the follow¬ 
ing panel there are more important houses, forming 
a town, Mth a forest on both sides, in whiot are 


animals, snakes and birds. Beyond come the Bed 
Hills on which wilder figures are grouped, with 
rooks and trees below. The north end is much 
destroyed, but some personages on a background of 
blue sky may represent departed heroes. The 
shields in this are oblong. The last of these scenes 
shows a group of houses inside a defensive harrier, 
and bine warriors in feather cloaks have conquered 
the inhabitants. Above the door a, life-size re¬ 
cumbent figure may be the hero in whose honour 
the building was erected. 


INDIA WITH RESPECT TO THE 
WORLD’S COTTON SUPPLY.* 

Shortage of raw cotton has become an almost 
chronic condition with which the cotton manu¬ 
facturer has to contend. It has produced ab¬ 
normally inflated prices, given an opportunity to 
cotton gamblers, caused loss and embarrassment 
to manufacturers, and produced distress among 
cotton operatives. “Shortage” has not been 
produced by a falling-off of the world’s output of 
raw fibre, nor by an increased demand by Lanca¬ 
shire for 'cotton, but by an enormous growth in 
the manufacture of cotton goods on the Continent 
of Europe and in the United States of America. 
In eighteen years prior to 1910 Britain’s demand 
for raw cotton has fallen 4 per cent., while during 
the same period Europe’s requirements have in¬ 
creased 70 per cent., and this on a figure much 
larger than ours. America, during the same time, 
has increased her demand 90 per cent., and her 
total consumption of fibre now exceeds that of 
Britain by no less than 64 per cent. Thirty years 
ago the total American crop of cotton w'as less 
than seven million bales, but, supplemented by 
the small crops of other countries, was sufficient 
to supply the world’s demands and leave a surplus 
each season, keeping the price reasonable and fairly 
regular. Now, with an American crop nearly 
double the figure just quoted, and with increased 
supplies from other fields, and with the demand of 
Lancashire stationary, the price of raw fibre has 
doubled, and shortage ” has become rampant, not¬ 
withstanding the restricted time worked in the 
mills. The difficulty apparently gets worse month- 
by month, and unless measures of amelioration 
are successfully pressed, the .cotton industry of 
Lancashire must decline, and ultimately be starved 
out of existence. India at present produces almost 
half the weight of cotton grown in the American 
fields, and has, roughly, 20,000,000 acres under 
cotton crops. Indian fibre is, however, of short 
staple and, therefore, very little used in Lancashire. 
Britain consumed only 87,592 bales during the year 
ending August 31st, 1910. Many experts believe 
that with properly directed efiort the crop, of 
Indian cotton may be doubled in the course of a 
few years. If this can be done, even if the staple 

* Abstract of a paper read by Mr. J*. Howard Heed,, 
I’.E.d'.S., before the Seetion of Economic Science and ” 
Statistics of the British Association at Portsmouth, 1911. 
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is not improved, it will take the place of much 
long-fibred cotton now used throughout the world, 
and set free for Lancashire a proportionate amount 
of better material. The cultivation of cotton in 
India is ver 7 primitive. The lands are poorly 
tilled, inadequately manmed, and meagrely watered; 
while the native farmer is not only very unpro¬ 
gressive, but is harried by unscrupulous money¬ 
lenders, crippled by poor seed, and handicapped 
by insect pests. With selected seed, longer-stapled 
cotton can be grown, but the native ryot finds R 
gives a lighter crop, and as he can under present 
conditions only obtain the same price as for the 
shorter-stapled cotton, he naturally soon reverts to 
the cultivation of short-stapled fibre. This is 
largely an economic difhculty, which can be met 
by the establishment of recognised buying and 
ginning centres, and the founding of co-operative 
credit banks, each under scientific and official 
control. The Agricultural Department of India 
has done much to improve matters, but larger 
grants are required to enable it to do more. There 
is enormous scope for its usefulness. The native 
people need to be taught better methods of farming, 
modern agricultural machinery should be intro¬ 
duced, proper rotation of crops insisted upon, 
ample manuring provided for, better seed made 
available, honest methods of financing established, 
and well-placed and easily accessible ginning and 
buying centres set up. If work of this kind is 
taken in hand in a thoroughly efficient manner, 
more acres can be brought under cultivation, and 
the number of cotton cultivators will multiply. 
The development of railways, roads, and irrigation 
works, already in a highly organised condition, wiU 
advance as the demand for them grows. India 
has in the past produced better cotton, and can do 
so again under properly regulated conditions. Any 
efforts which can bring this about are well worth 
making, as their success means vast advantage to 
the agriculturists of India, a relief from the present 
serious strain in the cotton world, and the salvation 
of the great industry of Lancashire. 


AGRICULTURAL RESEARCH. 

As the result of communications between the 
, Board of Agriculture and Fisheries and the 
Development Commissioners, the Treasury have 
now sanctioned the allocation of funds—which, 
when the scheme is in full operation, will amount 
to £50,000 per annum—^to be distributed by the 
Board for the purpose of promoting agricultural 
research. 

The scheme provides for:— 

1. A, system of agricultural research which will 
secure for each group of the problems affecting 
rural industry a share of attention roughly propor- 

. M,onal to its economic importance. 

2. The concentration of the scientific work on 
/ ‘.estt group at one institution or at institutions 

' waking in combination. * 


3. Grants for special investigations for which 
provision may not otherwise be made. 

4. The grant of scholarships with a view to the 
increase of the number of men fully qualified to 
undertake agricultural research. 

5. The carrying out of investigations into 
problems of local importance, especially those 
involving the application of modern research to 
local practice, and the provision of scientific advice 
for farmers on important technical questions. 

In making arrangements for the separate investi¬ 
gation, as far as possible, of each group of allied 
subjects the Commissioners and the Board have 
been impressed with tlie importance of securing 
continuity in work which is necessarily of 
considerable duration, and at the same time of 
providing staffs of specialists and experts who will 
be permanently engaged on work arising from the 
investigation of the same group of problems. By 
this means concentration and economy of effort 
will he better secured than it would be if a number 
of institutions were dealing at the same time with 
the same group of problems. 

It has been arranged that grants should be made 
for research in the following groups of subjects :■ - 

1. Plant physiology. 

2. Plant pathology and mycology. 

3. Plant breeding. 

4. Fruit growing, including the practical treat- 

ment of plant diseases. 

5. Plant nutrition and soil problems. 

6. Animal nutrition. 

7. Animal breeding. 

8. Animal pathology. * 

9. Dairying. 

10. Agricultural zoology. 

11. Economics of agriculture. 

A sum not exceeding £3,000 per annum will be 
available for assistance in respect of special investi¬ 
gations for which provision is not otherwise made. 

Grants from this fund will be made on the 

recommendation of the Board’s Advisory Com¬ 

mittee on Agricultural Science, who will consider 
not only whether the proposed investigation is 
desirable in itself, but whether it could not be 
better carried out at one of the special research 
institutions referred to above. The grants will be 
made from year to year, and will be for one year 
only in each case. 

In order to secure tho services of a number of 
carefully trained men for work in connection with 
the scheme, the Board propose in each of the 
years 1911,1912, and 1913, to offer twelve scholar¬ 
ships, of the value of £150 per annum, tenable for 
three years. It is proposed that candidates for 
scholarships should be selected by a special com¬ 
mittee representing the institutions under whom 
the selected candidates will subsequently work. 
The award of twelve scholarships will be con¬ 
ditional on a sufficient number of thoroughly 
suitable candidates presenting themselves. 

Grants will also be made to certain universities, 
university colleges, and agricultural, colleges in 
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Englaud and Wales for the purpose of enabling 
them to supply scientific advice to farmers on 
important technical questions and to carry out 
investigations into problems of local interest, 
which can be more conveniently studied on the 
spot than at one of the research institutions. 

By means of these grants it is hoped to provide 
an expert staff possessing both scientific and 
practical qualifications, who will devote them¬ 
selves to solving dif&cult local problems and in 
other ways endeavour to secure the application of 
science to practice. 

_ji_—. • 


THE CATTLE-BREEDING INDUSTRY 
OF ARGENTINA. 

Argentina ranks third in the world as a cattle- 
producing country. Bussia and the United States 
alone lead it, but Argentina has only about six 
million inhabitants to feed, which accounts for the 
fact that it is the leading country in beef exports. 
Russia and the United States must consume most 
of what they produce. Argentina ships the greater 
proportion of what it produces ; not only oxen, but 
horses, sheep, wool, maize, wheat and flax-seed. 
At the last census, taken about two years ago, there 
were twenty-nine million cattle in Argentina and 
about six millions in Uruguay. This is, according 
to the International Bureau of the American 
Republics, nearly all stock of the best English 
blood—Shorthorn, Hereford, and Aberdeen Angus. 
Argentina and Uruguay cattle are reared under 
conditions somewhat peculiar to the locality. 
They are not range cattle, nor yet exactly farm 
cattle, and are given but little grain, yet the 
export steers of Buenos Aires or Montevideo are 
fully equal in size, and will cut as much prime 
beef and as little waste as the best steers of Kansas, 
Pennsylvania, or south-west Virginia in the United 
States. The word ‘‘estanoia,” which primarily 
connotes the central habitation, has come to 
include in the Argentine Republic the whole farm 
plantation, or ranch. The “ estancias ” are of all 
sizes, from the small farm of a few hundred acres 
to the large plantation of 30,000 or 40,000 acres. 
Only a few estancias ” are cattle or sheep ranches 
alone; they are grain farms as well. The cattle 
are fattened on cultivated grasses in permanent 
pastures. Alfalfa is the principal grass. When 
once properly set, alfalfa requires no replanting for 
ten years or more. As a general rule, cattle, up to 
the time of finishing for market, are given free 
range on the native grasses, or jpasto fuerte. It 
has beeii estimated that the native grass in the 
outlying provinces will carry one ox to every six 
acres, or one sheep to the acre. In these distant 
pampas, the grass is not so good and water is 
scarce. Most of the cattle are brought down to 
the rich alfalfa pasturage nearer market, to be 
fattened. Land which will carry eight hundred 
aniiflals to the league, or one to eight aores^ when 
put into alfalfa will easily carry three thousand to 


the league. In the central provinces of Buenos 
Aires,Cordoba, Santa F4, Entre Bios and Corrientes, 
the native grasses are better, and more alfalfa is 
grown. These five are the principal cattle-pro¬ 
ducing provinces, as they are also the principal 
grain-producers. Next to these come La Pampa, 
Santiago, and Salta, each of which has from seven 
hundred thousand to one million cattle. Then 
come San Luis, Mendoza, La Rioja, and Oatamaroa, 
averaging about half these numbers. In the north, 
Missiones, Formosa, and El Chaco, and in the south 
Bio Negro and Chubut, are rapidly becoming 
important cattle districts. Even San Juan and 
Neuquen, on the Andean slope, and Santa Cruz 
and Tierra del Fuego in the extreme south, are 
finding that cattle, as well as sheep, can bo bred 
with profit. In fact, there is but little territory in 
the Argentine Republic which is not suitable for 
either cattle or sheep. Beef is exported from the 
La Plata region—salted or as meat extracts, and 
frozen in quarters. England is the principal 
market for South American beef. The frozen 
meat indiastry in the Argentine Republic has 
grown considerably during the last few years. 
In the year 1908 the Argentine Republic exported 
60,916 head of cattle, three-fourths of which went 
to Chile. It exported 2,295,784 quarters of frozen 
beef, and from the salting works 155,400 beeves as 
salt beef, meat extract or jerked beef. In this 
latter industry, Uruguay exported 754,300, and 
southern Brazil 425,000 head respectively. 


HOME INDUSTRIES. 

Improvmg the Loom .—The Manchester Quardicm 
describes a novel device for. arresting the flight of 
the shuttle on a cotton loom—the joint invention 
of several Blackburn cotton men—that has just 
been patented. Instead of being hinged in the 
shuttle-box, the “swell,” which is of the usual 
type, is allowed some freedom of movement in 
the direction of travel of the shuttle. A wedge 
at the back of the “swell” is held in position 
laterally by a spring, so that when the “ swell ” 
is carried along by the friction and motion of the 
shuttle, a gradually increasing hold is produced, 
and the shuttle is brought to rest without damage 
to the picker, the life of which, it is claimed, is 
thus very considerably increased. The operation 
of this device upon the shuttle renders it possible 
to dispense largely with checking and bumping 
straps, and it is claimed that the “travel” of the 
shuttle is so much improved that a better twist 
and weft weave is obtained. After an extended 
trial, the invention is now in regular use in 
about a dozen of the principal weaving sheds at 
Blackburn. 

The Bhctrical Industry .—The electrical industry 
of the country cannot be said to be in a satisfactory 
condition, and there are many explanations of it. 
Among other tSings, it is complained that there 
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is no association Tv^hich adequately represents the 
interests of the British electrical manufacturers 
as so many other industries are represented; an 
association to promote the consideration and dis¬ 
cussion of questions affecting the electrical manu¬ 
facturing trade, and generally to watch over, 
protect, and promote the interests of persons 
engaged in electrical manufacturing. The National 
Electrical Manufacturers’ Association was founded 
some eight years ago to do all this, but hitherto, 
for one reason and another, it has not done all 
that was expected of it. It has failed to include 
in its membership many large and influential 
firms, and though it has done much useful work 
with the means at its disposal it has been crippled 
from the lack of adequate funds. It is now to be 
reorganised, and in future it will be known as 
the British Electrical Manufacturers’ and Allied 
Trades’ Association. The basis of subscriptions 
has been rearranged, it is expected that the 
revenue will be largely increased, it has appointed 
Mr. B, N. Dunlop, the sales manager of the 
British Westinghouse Electric and Manufacturing 
Company, as its secretary, and it will have its 
representatives in aU parts of the world, sending 
information and assisting the British electrical 
manufacturer in ways that should lead to a much 
larger output of electrical apparatus in England. 
The programme of the reorganised association is 
said to have received the support of the leading 
electrical firms who have hitherto held aloof, 
and it may be hoped that this will tend to the 
good feeling towards each other which is so 
eminently desirable, but which has not always 
been existent, in the relations of electrical manu¬ 
facturers towards each other. 

The Goal Mines Bill .—It may be hoped that 
when this Bill is further considered by Parliament 
the clause which bars the internal-combustion 
locomotive from being introduced into collieries 
win be reconsidered. On the face of it, it seems 
undesirable to reject such a means of transport. 
These machines are largely used in continental 
and colonial collieries for underground haulage. 
They have been in use since 1903; their employ, 
ment is becoming more general; they offer con¬ 
siderable economy to all mines, more especially to 
certain small mines which have been most affected 
by recent legislation; and the use of these machines 
is officially sanctioned by the German, Austrian, 
Belgian, and Dutch authorities. In the colonies, 
too, these machines are sanctioned and are at work. 
The Government appear to object to their intro- 
, duction in British mines, fearing accidents, but if 
they can be used safely in foreign mines it is difficult 
to understand why they should be barred in this 
country, not merely in certain mines but in all. No 
doubt there would have to be stringent regulations 
gbveming their usage, as abroad, but it has not 
demonstrated that the regulations cannot be 

I%£fes^.-^The unrest in the mining 
c<mtinum, and in parts of .Wales it' has 


taken almost a revolutionary character. Tho 
Miners’ Federation'of Great Britain is opposed to a 
national strike on Welsh behalf, and some of their 
own leaders have advised tho Welshmen to submit to 
the will of the Federation, but the men in certain 
districts seem to he quite out of hand. The 
treasurer of the South Wales Miners’ Federation) 
supposed to be a moderate man, predicts a national 
strike for the minimum wage, but meanwhile the 
Goal .Mining Association of Great Britain has 
agreed to meet tho Minors’ Federation of Great 
Britain to discuss the minimum wage question. 
The difficulty is to define an abnormal iflaco, and 
to fix a general minimum. It is to bo hoped that 
some solution of the problem will be found, and that 
anything like a national strike of miners will be 
avoided. Few probably reali se the enormous inj ury 
that would bo inflicted upon numerous home in¬ 
dustries by tho stoppage of normal coal supplies, 
even for a few days, and tho small stocks of coal 
held by manufacturers and others controlling these 
industries. 

Mop Drying.—The Germans have invented many 
hop-drying apparatus, but those that are satisfactory 
in other directions are usually barred upon the 
score of expense. A large capital expenditure for 
the drying of hops is not justified, but the need for 
some better system than that which is still general 
is apparent. Kentish growers are feeling the com¬ 
petition of German and American hops, which are 
often of superior quality to the English as a con¬ 
sequence of tho bettor methods of drying in vogue 
in those countries. The criteria of woll-dri#^ 
hops are thus described by a writer in 
To meet tho brewers’ requirements dried hops 
should contain about 10 per cent, of moistu'rc. 
Apart from tho fraud of selling thorn in too moist 
a condition, it is of groat importance that they 
should not contain more than this amount, and 
that the contents of the packages, or “ poclets,” 
should ‘be evenly dried throughout, else damage 
will be caused by mould-growths and changes 
.which lead to heating. If the hops are too dry 
they will not stand handling well, and large losses 
of the valuable hop-resins have been traced to the 
friability of, the dried hop cones, the leaves of 
which hold and protect the seeds around which the 
resins lie. The colour of the hops and their quality 
for brewing depend upon the heat treatment, the 
temperature employed, S<nd the duration of the 
heating. The favoured colour appears to bo green 
With a light amber shade. Too high a temperature, 
or too long an exposure, will give hops a poor colour 
and is apt to cause deterioration in the quality of 
the resin»and to lessen its quantity. ^ ^ 

Foreign competition continues to tell 
upon the yeast industry. For many years, it has 
been a very profitable *‘,side line” of the grain- 
spirit distillers and vinegar makers. At one time 
foreign competition wSiS negligible, hut of late 
Belgium, Germany, Holland, France and Denmark 
have become serious competitors, and about one- 
third of the yeast supplies comes from those 
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countries. The British output of yeast is approxi¬ 
mately 16,000 baskets, of 56 lbs. each, a week, some 
8,500 baskets being imported. The Belgian and 
Dutch yeast is of a low grade. The British output 
steadily increased until 1905, when foreign competi¬ 
tion first became serious. The foreign maker is in 
a strong position, since he has a protected home 
market for spirits and is not trammelled by revenue 
restrictions. The British producer complains that 
he is precluded from separating more than 15 
per cent, of yeast from his mash in a brewing 
period, although he can easily separate 20 per cent, 
without seriously reducing the output of spirit. 

Bailway Charges ,—If in consequence of a re¬ 
adjustment of wages Parliament is to be asked to 
sanction increased freight charges, there is some¬ 
thing to be said for the suggestion that it would be 
better to raise the passenger fares in certain 
directions. An increase of freight charges might 
seriously hamper trade, but passengers might well 
pay a little more for the services they enjoy. The 
great improvements in the railway service of recent 
years have benefited neither the companies nor the 
employees, the benefit has gone to the passengers. 
They have much more luxurious travelling at much 
cheaper rates than formerly, at rates that are 
really too low. It is with some of the railway 
services as with the omnibus companies. The public 
are given too much for their money. Assuming 
that, as a result of the recommendations of the 
Commission now sitting, the railway companies 
have to pay their employees higher wages, it might 
be better if they put up passenger rates to some 
extent, and on certain services, rather than add 
to freight charges, which as they stand greatly 
handicap home traders in competing with the 
foreigner—much more favourably placed. The 
only railway freight rates which railway companies 
can increase wdthout immediate danger of losing 
revenue are those on traffic absolutely dependent 
on the railway service, and this is already paying 
rates relatively higher than traffic which can get to 
its destination by alternative means of transport. 
The charges on mineral traffic may seem to admit of 
some increase, for it is still carried at very low 
rates, but the principal mineral commodity is coal, 
and coal rates were recently increased. Besides, 
coal is an important item in railway expenditure, 
and further increase in railway rates might lead to 
retaliation from the colliery proprietors, which 
might mean greater loss to the railway companios 
than the gain that would accrue to them from 
increased freight rates. Sea competition and 
inland navigation are facts which even an act of 
Parliament cannot nullify. 


OBITUARY. 


H.H.Thb Mahaeaja of Gooch Bekab, G.O.I.B., 
C.B,—Colonel His Highness Sir Nripendra Narayan 
Bhup Bahadur, Maharaja of Ooooh Behar, died on 


the 18th inst. at Bexhill. His Highness came to 
England for the Coronation, but illness prevented 
the carrying out of his intention to return to India 
at the end of the present month. The Maharaja 
was elected a member of the Society in 1901, and 
his loss is to be regretted as that of an eminent 
representative of the ruling chiefs of India. He 
bore a high reputation as an administrator, a 
reformer, and a sportsman, and was extremely 
popular both in his native country and in England. 
His character and services were fully appreciated 
bv the three Sovereigns under whose reigns he 
lived. He was made a G.O.I.E. and a C.B. by 
Queen Victoria, and was an Honorary A.D.O, both 
to King Edward and to King George. 

The Maharaja was born in 1862, and, as his 
father died before he was a year old, he had a very 
long minority, during which Ms territories were 
administered by the Government. Since his coming 
of age, he introduced many reforms and improve¬ 
ments in the State under his government, and he 
also served in the North-West Frontier Campaigns 
of 1897. He was a frequent visitor to England, 
and had many friends in this country. 


GENERAL NOTES. 


Whisky Age Oebtificates. —Since January 1st, 
1908, Australian producers have had to bond their 
spirits for the statutory period of two years, the 
Spirits Act of 1906 having come into force at that 
date. They have now induced the Commonwealth 
Government to enact that, as from January 1st 
next, all imported spirits (other than gin, Genevan 
hollands, schna])ps, and liqueurs) shall have been 
stored in wood for not less than two years, and 
they must be accompanied by an official Excise 
certificate to the effect that they have been so 
stored. In the absence of this certificate storage 
in Australia will be necessary. Nearly all the 
whisky shipped to Australia is more than two 
years old, but the Scotch Whisky Exporters’ 
Association, and other trade bodies, are making 
stirong representations to the Government, being 
fearful that owing to the shortness of the interval 
before the new regulation comes into force their 
interests will bo seriously prejudiced. Australia is 
one of the principal export markets for Scotch 
whisky, so that the matter is one of importance to 
the trade. 

Highest Electbic Line in Italy. —The highest 
altitude yet reached by any line worked by elec¬ 
tricity in Italy is that of the tramway from Biella 
to Oropa, the culminating point of which is 1,160 
metres (3,735 feet) above the sea level. Oropa, 
which is situated among the mountains to the 
north-west of Biella, is much frequented during 
the summer on account of its pilgrimage church 
and hydropathic establishment. The line is about 
14 kilometres (nearly nine miles) in length, and 
, can carry upward^ of 2,000 passengers per day. 
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The Ma.3n"Upactore of Brandy in G-ermany.— 
The Deutsche Wcin Zeitung^ in a recent article 
entitled “ Die deutsche Oognacindnstrie,’* appears 
to ignore the fact that “Cognac’* being the name 
of a French town, any brandy with that title 
made in Germany cannot be the genuine article. 
It gives some interesting statistics relating to the 
manufacture of brandy in that country. During 
the financial year 1908-9 the total number of 
brandy distilleries throughout the empire were 
173, producing 11,348 hectolitres (249,546 gallons) 
of that spirit. In 1909-10 the number of factories 
and amount of production were as follows:— 


Distilleries. Hectolitres. 

Gallons. 

Prussia. 

106 . . 7,944 

. . 174,768 

Bavaria . . . 

24 . . 3,661 

. . 80,542 

Hesse . , . 

16 . , 854 

. . 18,788 

Baden . . . 

10 . . 342 

. . 7,524 

Other Provinces 

13 . . 813 

. , 17,886 


169 13,614 

299,508 

The quantity of 

raw material (wine, etc.) dealt 

with in these establishments annually since 1900 

was the following 



Financial Year. 

Hectolitres. 

Gallons. 

1900-1 . . 

. 38,655 . . 

850,410 

1901-2 . . 

. 38,829 . . 

854,238 

1902-3 . . 

. 24,286 . . 

534,292 

1903-4 . . 

. 20,996 . . 

461,912 

1904-5 . . 

. 32,990 . . 

725,780 

1905-6 , . 

. 27,564 . . 

606,408 

1906-7 . . 

. 30,963 . . 

681,186 

1907-8 . . 

. 29,453 . . 

647,966 

1908-9 . . 

. 63,366 . . 

1,394,052 

1909-10 . . 

. 71,417 . . 

1,671,174 


Prom this it will be seen that the immediate ofieot 
of increasing the duty on French cognac in 1909, 
from 160 marks to 225 marks per hectolitre (7s, 3d. 
to 10s. 3d, per gallon), was nearly to double the 
production of brandy in Germany. On the other 
hand, the increase of duty caused a loss to the 
revenue of upwards of 4,800,000 marks (£240,000). 

Snakes and Wild Animals in India.— The 
number of. lives lost in India from snake bites, 
instead of diminishing, shows a lamentable ten¬ 
dency to rise. According to a statement published 
by the Home Department of the Government of 
India, the total of deaths from this cause in 1910 
was 22,478, an increase of 1,114 over the figure for 
1909, and of 2,740 over that of 1908. The increase 
in Eastern Bengal and Assam is attributed to 
, snakes being driven by high fioods to take refuge 
in the raised village sites. Both in- this province 
. and in the United Provinces a considerable number 
of cases were treated with the Brunton lancet and 
permanganate of potash, and a high proportion of 
them are reported to have recovered. Ho reliable 
deduction can, however, be drawn from the use of 
this lancet, owing to the lack of proof that the 
bites it was used upon were really those of 
+poisonous snakes. The number of persons killed 
by yrild animals last year was 2,400, compared 
f In ,1909; 5A werS' kilied by ,elephants, 


853 by tigers, 351 by leopards, 109 by boars, 319 
by wolves, 25 by hyaenas, and 6S8 by “other 
animals,’* Some idea of the damage done by wild 
animals may be gathered from the fact that no 
fewer than 93,074 cattle wore destroyed by them 
in 1910. The figures upon the other side of the 
account are also striking. The number of wild 
animals killed in 1910 was as follows: elephants, 
23; tigers, 1,421; leopards, 6,029; bears, 2,292; 
wolves, 3,114; hyaenas, 414; other animals, 6,989; 
snakes, 91,104. 

Synthetic Eubbbr.—A patent for manufacturing 
a substitute for iiidiarubber from the Soya bean 
has lately been taken out in Germany. The pro¬ 
cess consists in reducing the oil of this bean to the 
consistency of a thick paste by treating it with 
nitric acid. The paste, after repeated washings in 
some alkaline solution, is then heated to a tem¬ 
perature of 150'^ 0. (402^^ F.). The product thus 
obtained is said to be quite homogeneous and 
elastic, and resembles indiarubber. It can also be 
vulcanized. 

Number of Newspapers and Periodicals in 
France.— In 1640 only one newspaper was pub¬ 
lished in France, and it was nob until 140 years 
later, namely in 1780, that the number was in¬ 
creased to twenty-four. In 1790, a time of political 
unrest, no'fewer than 350 were published; in 1826, 
490; and in 1874, 2,024. At the present time the 
total number of nowvspapers published exceeds- 
8,000. With respect to periodicals, Franco at the 
present time, heads the list with 8,940; Germany, 
8,050; England, 4,329; Italy,3,0f)8; Belgium, 2,029; 
Eussia, 1,601; Holland, 1,402; Spain, 1,360; and 
Switzerland, 1,322. 

Population oe German Cities. — Advance 
figures compiled from the 1910 Census returns show 
that there are now in the German Empire forty- 
seven cities of more than 100,000 inhabitants. Of 
these seven have more than 500,000. They are 
Berlin (without suburbs), 2,064,153; Hamburg, 
936,000; Munich, 593,053; Leipzig, 585,743; 
Dresden, 646,882; Cologne, 511,042 ; and Breslau, 
510,929. Four others have more than 300,000 
inhabitants. They are Frankfort-on-the-Main, 
414,406; Dusseldorf, 366,733; Nuremberg, 332,639; 
and Oharlottenburg (a suburb of Berlin), 304,280. 
Twelve other cities have over 200,000 inhabitants, 
and twenty-four others have populations ranging 
from 100,000 to 200,000 each. Ton years ago there 
were but two cities in the Empire with more than 
half a million inhabitants, and only thirty-three 
with more than 100,000. At the time of the first 
Imperial Census in 1871, there were in Clermany 
only nine cities with a population exceeding 
100,000. Berlin had reached the half million 
population in 1860, but Hamburg did not reach it 
until 1895, and no other German city before 1905. 
In 1871 Nuremberg had but 82,000 inhabitants; 
by 1900 it had increased to 261,081. The figures 
of the 1910 Census give it 332,639, an increase of 
about 27 per qent. during the ten years. 
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NOTICES. 


COLONIAL SECTION. 

LIST OF Committee. 

Lord Sainlerson, G.C.B., KC-M-G., I.B.O. (Chairman of the 
Coimcil). 

Lord Blyth (Chairman .of the Committee). 

Earl of Aberdeen, G.C.M.G. 

Sir John Anderson, G.C.M.G., M.A., LL.D. 

Lord Belhaven and Stenton. 

Thomas Jewell Bennett, C.I.E. 

Earl Brassey, G.C.B. 

Byron Brenan, C.M.6. 

Richard Ernest Brounger. 

Sir Thomas Fowell Buxton, Bart., G.C.M.G, ^ 

Hon. Sir John A. Cockhurn, K^C.M.G. 

T. A. Coghlan, I.S.O., F.S.S., Agent-General for New South 
Wales. 

Captain R. Mulrhead Collins, R.N., C.M.G., Ofllcial Stnnetary 
to the Australian Govenmiont in Great Britain. 

Edward Bent. 

Hon, Sir Charles W. Fremantle, K.C,B. 

Sir Somerset R. French, K.C,>I.G. 

Right Hon. Sir George Goldie, K.O.:H.G., B.C.L.. LLl). 
Robert Kaye Gray. 

W. 1. Griffith. " 

Sir John J. Grinliuton. 

Hon. Sir William Hall-Jones, K.C.M.G., High Commiaaiouer 
for the Dominion of New Zealand. 

Sir Cliarles Augustus Hartley, K.C.M.G., M.Iust.C.E, 

Sir Clement Lloyd Hill, K.C.M:G., C.B., M.P. 

Sir Francis J. S. Hopwood, G.C.M.G., K.C.B. 

Hon. ,1. G. Jenkins. 

Hon. A. A. Kirlqpatrick, Agent-General for South Aiiwtralia. 
Sir John Cameron Lamb, C.B., C.M.G. 

Sir Nevile Lubbock, K.C,M.G., Chairman of the West India 
", Con?mittee. 

Sir Charlea Brestwood Lucas, K.C.M.G., G.B. 

Sir John McCall, K.G.M.G.,' H.B., Agent-General for 
Tasmania. 

Hon. Sir Newton V. Moore, K.C.M.G., Agent-General for 
Western Australia. 

Si r E. Montague N elson, ,K. 0, M. G. ; 

Sir IMontagu F. Ommanney, G.C.M.G., K.C,B., I.S.O. 

Sir Gilbert Parker, M.P. 

Sir Westby B. Perceval, IC.O.M.G, 

Hon. Sir Cornthwaite Eason. 

Arthur H. Reid, F.R.LB. A. 

Viscount Ridley. 

Right Hon. Sir Joseph West Ridgeway, G.C.B., G.C.M.G., 

k:.c.s.i. 

Mafor Sir Thoma^ Bilbe Robinson, Agent-General for 
Queensland. 

Alejfandee Siemens. 

Hon. Sir Richard Solomon, G.C.M.G., K.C.B., K.O,V.O., K.G„ 
M.,A., High Commissioner for the TJuion of South Africa, 
Lord Strathcona and Mount Royal,^ G.C.M.Gi, G.,Q*V.O., 
LLB., High Commissioner for the Dominion of Canada^. 


Sir Thomas Sutherland, G.C.M.G. ' 

Hon. Sir .Tohn William Taverner,.Agent-General for Victoria, 
Carm ichael Thomas. 

Sir William Hood Treacher, K.C.M.G. 

Sir Charles Rivers Wilson, G.C.M.G,, C.B. 

Sir John Wolfe-Barry, K.aB., F.E.S. 

Sir Frederick Voung, .K.C.M.G. 

S. Djgby, C.I.E. (Secretary). 


“OWEN JONES” PRIZES FOR 
INDUSTRIAL DESIGN. 

This competition was instituted in 1878 by 
the Council of the Boyal Society of Arts, as 
trustees of the sum of iie400, presented to- thekii’ 
by the Coinniittee of the Owen J ones Memorial 
Fund, being the balance of subscriptions to that: 
fund, upon condition of their spending the 
interest thereof in prizes to “Students of the 
Schools of Art who, in annual competition, pro¬ 
duce the best designs for Household Furniture,' 
Carpets, Wall-papers and Hangings, Damask, 
Chintzes, etc., regulated by the principles laid 
down by Owen Jones.” The prizes are awarded 
annually on the Beporfc of the Examiners in the 
National Gompetifeion of the Board of Education. 

Six prizes were offered for comjpetition in the 
present year, each prize consisting of a bound 
copy of “ The Leading Principles in Composi¬ 
tion of Ornament of Every Period,” from the 
‘^Grammar of Ornament,” by Owen Jones, and 
the Society’s Bronze Medal. 

' The' following is a list' of the successful 
candidates:— 

McCoy, Robert, School of Art, Maeolesheld, for a 
Design for a Woven Tapestry Hanging. ‘' 

Fildes, Berengaria, School of Art, Morecambe, for 
' a Design for Printed Silk Dress Fabrics. 

Dale, Sydney, School of Art, Macclesfield, for ■Oi 
Design for a Printed Velvet Hanging. 

Hinton, Mabel L., School of Art, Dudley, for* a 
Design for;a Stencilled Hanging. ’ 

Meggs, Evelyn, School of Art, Dudley, for a Design 
for a SteneiEed Hangings , ■ 

iFeneke,.May,TJoIy technic .School of Art, Battersea, 
for a DeMgh Sor Printed Muslin. ! ■ 
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'The Examiners who judged the works sub¬ 
mitted for competition report as follows :— 

587 works were sent in for this competition, 
-showing an increase of 146 on last year, and the 
i^general level of merit is higher than then. 

“ The best examples are the Woven, Printed, 
iand Stencilled Fabrics. There is a fairly good 
representation of the useful class of Damasks, 
as well as some good Carpets and Embroidery. 

'^‘The Examiners regret to find that no ex¬ 
amples of Designs for Furniture have been 
submitted.” 

The next award will be made in 1912, when 
six prizes will be offered for competition. 


THE ROYAL SOCIETY OF ARTS. " 


By Sir Henry Trueman Wood, M.A., 
Secretary of the Society. 


IV.— The Society and the Colonies. 


(1754-1847.) 

. It is proposed in this article to deal with the 
efforts which, during the first century of its 
existence—^from its foundation in 1754 to the 
;grant of its Royal Charter in 1847—the Society 
made to encourage and develop the resources of 
the British colonies. 

During that long period our colonial empire 
"underwent many and great changes, both of 
Testriction and of expansion. At its commence¬ 
ment, “ His Majesty’s Colonies and Plantations 
•abroad” meant, with some insignificant excep- 
'hions, only the North American coloniesf and 
the West Indies. Before its close the American 
colonies had developed into the United States, 
•Canada had become British, Australia had been 
partly explored and settled, the Cape and 
Ceylon had been taken from the Dutch, and 
many other additions, in many parts of the 
•world, had been made to the British possessions. 
India also—for the earlier associations of the 
Society with India must he included in our 
review—^had during this period definitely become 
a part of the Empire, which it assuredly was not 
, in 1754. ^ ^ 

,, ^ iXt was in America, and before the Declaration 
that during the first twenty 


previous articles of the series appeared in the 
of June 9th aird ISfch, anid September 22nd, 
r ori^nal from 'which the map onp. 1083 is repro- 

is eohtaine^ in Jeffrey's American Atlas, London, 

K in the posaes^bh €'iie Royal aeographical 
line toHewin^ the conm of the Mississippi is 
lijpit of the British 


years of its existence the most important part 
of the Society’s work was done. The only 
reference that has been noticed in tlie Society’s 
Minutes or Transactions about this time to 
the West African settlements, relates to the 
offer of a gold medal for the importation of 
cotton from Africa, and though the Society w^as 
ready to extend its efforts to the East Indies, 
and occasionally did so, its proposals do not 
appear to have been welcomed by the East 
India Company, which had distinctly mono¬ 
polistic views as regarded its possessions. For 
example, in 1758 it was proposed that a prize 
should be offered for the production of cinnamon 
in “ our own Territories in the Island of 
fSumatra,” but the court of directors of the 
Company were “ under apprehensions that if so 
valuable an article should be produced in the 
island, the Dutch will use their best endeavours 
to get possession, of it.” So the proposal was 
chopped, as was also a similar one for the 
encouragement of the production of cochineal. 

At one of the first meetings of the Society 
after it had moved into its rooms in Craig’s 
Court, in April 1755, Lord Romney informed ^ 
the members that 300 lbs. weight of raw silk^^^r^ 
had lately been brought to England from 
Georgia, and that the silk was of very excellent 
quality, equal to the best Piedmont. He, there¬ 
fore, suggested that the Society, by way of 
encouraging the production of silk in ,th(^ colony, 
should offer a prize for planting mulberry trees, 
and it was thereupon resolved that a premium 
of £10 sterling money” should be offered,to 
the person “ who shall plant, and properly 
fence, the greatest number of white mulberry 
trees on his own plantation in the province of 
Georgia before the first day of March 1756.” 
Prizes of £5 and £3 were added for the second 
and third largest number. An announcement 
of this prize appears in the earliest list of 
premiums, dated x\pril 1756, the date being 
extended to March 1757. 

In 1758 the nature of the offer was modified, 
and a payment of threepence a pound was offered 
for cocoons raised in Georgia, and two shillings 
and sixpence a pound for merchantable raw 
silk produced in Connecticut, Pennsylvania or 
North Carolina, with another shilling per pound 
for silk imported into England. Franklin was 
interested in the development of the silk industry, 
and acted as one of the Society’s referees for 
distributing the awards. Certain of the colonial 
governors also helped by fkeir influence and 
mterest The British Government gave en- 
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filature was established in Georgia. The 
offer of premiums was continued up to 1763, 
by which time a sum of over £1,100 bad been 
expended. Although at one time the promoters 
of the scheme seem to have been sanguine about 
success, the industry was never established. 
The absence of cheap and abundant labour may 
have been one reason for this, but the outbreak 
of the War of Independence put an end to this 
attempt to nurse into existence what was really 
not a very suitable industry. 

Much the same fate attended the efforts 
made to start wine-making in some of the 
colonies, though it, too, promised well for a time, 
and vineyards stocked from European sources 
'were actually established in Virginia and else¬ 
where. The first offer of a prize for wine 
appears in the 1758 list, in which the amount 
of £100 is promised for five tuns*of good wine 
made at a plantation in any colony, provided 
that one tun was imported to London. In 
1763 Mr. Charles Carter sent a dozen bottles 
of two kinds of wine from grapes which grew 
in vineyards of his own planting in Virginia. 
One of these samples was the product of vines 
brought from Europe, and the other of American 
wild vines. The gold medal was awarded to 
Mr. Carter as the first who had made a spirited 
attempt towards the accomplishment of their 
views respecting wine in America.” * Amongst 
other awards for wine produced in the North 
American colonies, two hundred pounds were 
given to Mr. Edward Antill in 1768, for vines 
planted for maldng wine near Brunswick, North 
America; the Earl of Stirling f received a gold 
medal in 1769, for planting 2,100 sets for wine ; 
and Mr. Christopher Sherb got fifty pounds 
in 1771, for planting and cultivating vinos in 
South Carolina, and producing wine from them. 

Much greater success attended the Society’s 
efforts to encourage the production of potash 
and .pearlash (a rather less impure form of 
potassium carbonate than the crude form of. the 
salt then sold as potash). By the prizes offered, 
and still more by the information supplied as 
to the best means of manufacture, an important 
industry was set up, and one very s\iitable for 
a country abounding in forests. This prize 
was offered in , 1758, the amount being £100 
for fifty tons of potash. 


* Dossie, “ Memoirs of Agriculture, and other Oeconomicai 
Arts,” Yol. I, p. 242. 

fThis was William Alexander, “ Commander-in-Chief of 
the American forces,” who claimed and bore the title after 
the death of the 6th Bari in 1739. B: e was a member cxf |the 
Society, and died in 1796. 


There was a lai'ge and growing industrial 
demand for alltali, especially for use in glass¬ 
making, soap-making and dyeing. Until the 
great discovery by which carbonate of soda 
was manufactured from common salt, the 
foundation of modern chemical industry (it is 
interesting to note that the Society’s premium 
list for 1783 includes an offer of a gold medal 
for the production of “ Fixt Alkaline Salts ” 
from common salt), this demand could only 
be supplied by alkali procured from the ashes 
of plants, and to a smaller extent by imported 
natural saltpetre. When such ashes are treated 
with water the salts of potash are dissolved, and 
on the evaporation of the solution they are 
recovered. Certain plants give much larger 
proportions of alkaline salts than others. Plants 
of the genus Salicornia, or glasswort (the Eastern 
name of which, “ kali,” was the origin of the 
term “ alkali”), give the best material, and it 
was known as barilla. In England large amounts 
were obtained by burning kelp, and this was 
an important industry on the Scotch and Irish 
coasts. All plants, however, contain more or 
less potash, and therefore the raw material for 
the manufacture wa$ abundant in America. 
There were some difficulties at first in the 
production and purification of the salts, but 
these were eventually overcome by the full and 
detailed instructions sent out by the Society to 
the colonial authorities at their request. 

It is interesting to note that in 1766 Robert 
Dossie, the able and accomplished editor of 
what was practically the first series of 
the Society’s Transactioris^ was presented 
with a gold medal for “ effectually aiding to, 
establish the manufacture of potash in North 
America.” 

The result of the attempt to encourage the 
production of saltpetre in America was less 
satisfactory. It seems that the prize was really 
offered (in 1764) in the hope that it might 
lead to the discovery of natural soux’ces of 
supply of nitrate of potash or soda, though 
Bossie tells us that the Society was also 
encoiu’aged by reports of some new method 
of manufacturing the salt having been 
discovered in America. The old system of 
obtaining nitre from ‘‘ nitre-heaps,” mixtures of 
animal excreta with wood-ashes and lime, was 
obviously not well suited for a sparsely 
populated country -like America, and it was not 
to be expected that there would be any artificial 
nitre produced in ei^eess of the requirements for 
home consumptions 

Bixt the hop© of discovering natural sources 
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of supply of natron,* the neutral carbonate of 
soda (Na^COjjIO Aq.), was perfectly reasonable. 
The salt existed in various forms, sometimes 
as an efflorescence on ground or rocks, sometimes 
in mineral springs or lakes, and sometimes as 
solid deposits in “ pits ” in many countries. 
The “ soda lakes ” in the Libyan desert and in 
Upper Egypt were known from remote antiquity. 
Herodotus (ii. 86) describes the use of the nitron 
obtained from them in embalming. The natron 
pits of Khaipur in Sind have long been a 
source of revenue to their owners, and there 
were numerous other places in the Old World 
whence the material was brought to England 
before the secret of making “ artificial saltpetre ” 
was purchased from the German Honriok by 
Queen Elizabeth, There was, therefore, every 
reason to believe that similar deposits might 
be found in the New World. Indeed, in our 
own days, the anticipations of the Society 
have been justified by the discovery of the vast 
nitrate fields of Chile, from which nearly all 
the world’s supplies of nitrate of soda are now 
derived. 

However, the hopes were not realised, and as 
no response -was made to the offer it was with¬ 
drawn after a few years, though at a later date 
it w’as renewed, and in 1786 a silver medal was 
actually awarded to H. Scott, a surgeon in the 
East India Company’s service in Bombay, for a 
sample of native Indian fossil alkali.’’ This 
was “ a brown earth brought from Sihdy.” It 
was stated that large amounts of the earth 
were available, and on analysis it proved very 
rich in alkali. Very probably this was the first 
introduction to England of soda carbonate from 
the natron Jpits of Sind above mentioned, 
thpugh it may indeed have been imported 
without its source,of origin being known. 

^The only connection between the Society 
and the manufacture of iron in America seems 
to have been that a prize was oifered for making 
iron from black sand ” (magnetic oxide of 
iron). The offer was a reasonable one, but the 
solution of the problem was far beyond the 
metallurgical knowledge of the time, and indeed, 
until lately, it has never been possible to treat 


word natron, never common, is now practically 
^©bs^lete, thougli Miirray“8 Dictionary gives an authority as 
as 1876. It is, perhaps, derived from the Arabic 
I. the Oreefe equivalent being wTpov, the Latin nitrum. 

niy used as the equivalent of salt- 

■ late), but it was originally employed 
. Skeat s)rggests that the sense of 
aged, but it is p^pobable that it is' 
used in a general sense, 
ohewicab technology 
fubsfilinoe.' 


this ore successfully. Still a certain amount of 
success was attained, for a gold medal w'as given 
in 1763 to Jared Eliott for malleable iron from 
American black sand. According to Scrivonor,* 
iron was first made in America in 1715, and the 
amount made steadily increased, until about 
1776 some 4,000 tons were exported. Ten years 
later the amount produced in England and 
Wales was only 13,000 tons, the production 
having fallen off in consequence of the diminished 
supply of wood, the only’ fuel by which iron 
could be made. 

With its enormous forests, America might 
well liave supplied the English market for 
iron, and from time to time provisions wore 
grudgingly introduced into Acts of Parliament 
with the view of encouraging the industry, but 
when any encouragement was given it was 
either so set round with limitations as to be 
useless, or was soon taken away at the appeal 
of the English iron-makers, in spite of the 
demands urged by those who wanted iron but 
were not makers. An account of the legislation 
from 1719 to 1769 is given by Scrivenor, and it 
is as little creditable to the British Government 
as were most of the dealings of this country ^ 
with its American colonies. 

The Colonial Manufactures Prohibition Act, 
1750, so far encouraged the pr()duotion A 
iron that it removed the duties on blur ^ 

iron, but it not only forbade the working up 
of such iron, but prohibited the establishment 
in America of furnaces, tilt-hammers, or slitting- 
mills for thb purpose. England at this time 
was always ready to help the colonies, provided 
only they did not compete with her own manu¬ 
facturers. Raw materials to any extent they 
were encouraged to provide, but manufactured 
articles of any sort they were not permitted to 
export, or even, in most cases, to produce. 

A considerable amount of hemp has always; 
been grown in England, but large quantities 
were imported from abroad, especially from the 
Baltic ports. It was thought that the North 
American colonies might become sources .of 
supply, and a prize was therefore offered for 
American imported hemp. Soon, however, it 
was realised thab^ as there was a great local 
demand for hemp for rope-making, and the price 
was consequently higher in America than in 
England, it was not likely that the fibre would 
be sent over h^re, .and the conditions of the 
offer were changed, so that it might serve to 
encourage the actual production of ‘ the fibre 

' . the Iron Trad©*’(18S4), p. 69. 
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' *‘® export. The scarcity of 

W>our,,however, agaih proved an obstacle, and 
though some hemp was grown, there were 
ftr®r« n®" ^ labour to treat the stalks 

tor the production of the fibre. 

As rega*# one important applioation of hemp 


at the time, the manufacture of sail-cloth, it 
soon found a rival in the native American fibre, 
cotton, which was extensively applied to sail¬ 
making in America, before its use was ever 
adopted for the; purpose on this side of the 
. Atlantie, ; Later on; as xriU be seen, when 
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Canada became a British possession, the culti¬ 
vation of hemp in that country was successfully 
established by the Society’s efforts. 

The Society expended a good deal of money 
in the attempt to organise a supply of pickled 
sturgeon from the North American colonies. 
It appears that there was a considerable import 
of this fish from Russia, and that which was 
brought over from the colonies was nearly as 
good. The attempt seems to have been 
moderately successful, but the demand was not 
very large, and no doubt the trade was a small 
one. The premium was first offered in 1760, 
and was continued for some time, various sums 
of £50 and less having been paid for importations 
on a commercial scale of the preserved fish. 

The offer, made in 1768, of a reward for 
American isinglass, might seem more likely to 
have had good results, but it was dropped on 
an appeal from the owner of a patent* for 
making isinglass in England, who hoped to 
obtain abundant material for the manufacture 
from the Newfoundland cod fisheries. Dossief 
teUs us that these hopes were not realised, 
though the Society was led to abandon its offer. 

The sturgeon of the American Great Lakes 
and rivers {Acipenser rvbicxindus) is a different 
species from the Russian sturgeon (A. stellatus), 
and is less abundant. Economically, however, 
it is equally valuable, and is now the subject 
of a considerable industry. The flesh is pickled, 
while caviar and oil are also made from the fish. 
'The offer, therefore, of the Society, though 
Iruitless at the time, was reasonable enough, for 
it only ^ anticipated by a century or so the 
establishment of an important industry. 

Another object on which a good deal of 
trouble and some money was spent, was an 
attempt to import myrtle wax, or, as it is 
now commonly^ called, myrtleberry wax, from 
North Ameiioa. This is a well-known vegetable 
yrax, the produce oi ^^yrka cerifera and other 
.species of Myrica, which are found in North 
.and South America, Africa, and elsewhere. The 
plant is not a myrtle at aU, but is allied to the 
ydllow tribe, t The British representative of the 

* An examination of the lists of patent grants about this 
.date has not afforded any clue to this patent. 

+ Vol. I. p. 2*76. 

i The myrica of Virgit (and Pliny; is not the same plant 
at all, but a tamarisk. When in his Eclogues (viii. 54) 
Virgil includes in his list of portents the production of 
f ; ,, j aanher by the tamarisk— 

" , , “^ihguia eorticibus sutot electra myriew,” 

he, perhaps influence by fctiejlaiowledge that the tamarisk 

^ "k^es produce a secretion, so-called manna, the result 
. aetipn bf .a coci^s'^habiting the tree. Hence the 

name bf oaenpecies, mannifera, ■' 


genus IS Mynca yak, gale, or iScotclx or Dutch 
myrtle, also “ bayberry tallow,” common in 
moist heathy grounds, A kind of wax can be 
obtained from this plant when it is boiled. 
Some foreign species supply wax in greater 
abundance, the succulent fruit being covered 
with a waxy secretion. The product of the 
American species, known as bay myrtle, or 
candleberry bush, had long been used, in com¬ 
bination with beeswax, for the manufacture of 
wax candles, and at the time, when there was 
a great demand for-materials for candle-making, 
it was thought that the importation of such a 
material would be valuable, if on a sufficiently 
large scale. Accordingly, a prize of £20 was 
offered in 1759 for the importation of the 
material in commercial quantities. Prizes were 
awarded in 1760, but after that they were 
dropped, as it was not considered that a suflreient 
amount of the wax was likely to be imported; 
in fact, as Dossie said, the only application of 
the material was the “ sophistication of plasters 
in the manufacture of them*by some wholesale 
dealers in medicinal preparations,” 

In 1776 an application was made to the 
Society by certain coopers to give assistance 
in promoting the importation of pipe staves 
from America in place of those brought from 
Germany. The committee which was appointed 
to consider this matter found that at least 
£100,000 was annually paid for staves imported 
from Germany, and that Quebec oak made into 
staves would answer all the purposes of the 
German; but whether any practical result came 
of the suggestion does not appear to be known. 

Such were* the more important or interesting 
colonial products, the growth or importation of 
which the Society strove to promote. Amongst 
others of minor value may be mentioned olives, 
raivsins, logwood, cochineal, scammony, opium, 
safflower, persinimon, aloes, and sarsaparilla. 

Besides encouraging the production of new 
commodities in the colonies, the Society 
rendered valuable service on occasion by sending 
out machinery. As will be mentioned in a 
future article, the Society succeeded in estab¬ 
lishing a saw-mill in England, and the result 
of this wa^ ,an inquiry fi'om America, where 
there would Itfe^ much greater scope for the use of 
such machinery^, 

Acoordii|gly,„;fc}ie Society paid Stansfield, the 
original constructor (he cannot well be called 
the inventor, for the machinery had long been 
in use in Holland and Germany), £60 for a 
model of his apparatus, and sent it out to 
America, It appears to have been useful, for 
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the good effects of it have been acknowledged 
in the strongest terms by the governor of one 
of the colonies and some other principal 
persons.”* As Dossie remarks that from this 
model the colonists were able to make great 
improvements in their saw-mills, it is evident 
that such miRs were in use in America before 
they had been established in England. 

A gold medal was awarded in 1768 to Sam 
Brown, of Georgia, “ For his useful observations 
in China, and industrious application of them 
in Georgia.” No record has yet been found of 
these observations, so it is not known what they 
were. 

The Declaration of Independence in 1774, 
and the resulting separation of the United 
States from the Mother Country, of course put 
an end to the attempts of the Society to develop 
the resources of the North American colonies, 
and from that date till the end of the century 
the attention of the Society was practically 
confined to the West Indies. Here a consider¬ 
able amount of useful work was done. Some¬ 
times the offer of prizes produced immediate 
practical results, sometimes the suggestions 
originated experiments and inquiry, so that 
ultimately useful industries were started, and 
valuable imports obtained. 

Among the vegetable products, for the growth 
of which in the West Indies prizes were specially 
offered, may be mentioned mango, bread-fruit, 
olive, opium, cinnamon, nutmegs, sarsaparilla, 
aloe, safflower, indigo, cotton, anatto, vanilla, 
cloves, pepper, mace, camphor, quinine, various 
tinctorial plants, and ornamental woods. For 
several of these rewards were claimed and 
awarded, but in other cases the offers produced 
no practical result. 

The main idea w'hich directed the efforts of 
those who were trying to develop the West 
Indies was the introduction into the new lands 
of the West the known and tested products 
of the ancient civilisation of the East. Those 
who in the eighteenth century were working 
with this object were only following the lead 
of the earliest colonisers of America. The 
^Spaniards introduced the sugar-cane into San 
Domingo before the end of the fifteenth century, 
and it flourished as it had never done in the 
Eastern lands where it was indigenous. Coffee 
was introduced by the French into either Cayenne 
or Martinique about 1722, ahd it soon spread 
to the other islands, f By 177.0 or thereabouts 

* OoBsie, Vol. I. p. X20. 

fin a little “History of Coffee,” byW. Law, of Edin- 
burgb, “ coffee merchant to the Queen” (XSjO), It is stated 


it was a staple product of Jamaica. The 
Oriental bamboo is believed to have been 
artificially planted in Hispaniola, whence it 
spread to Jamaica and the other islands. 
Cotton was indigenous in the Western Hemi¬ 
sphere, though the species was different from 
the cotton of the East known to Herodotus, 
Theophrastus and Pliny,' the wild tree bearing 
fleeces from which the Indians made cloth. 
The cotton grown in the islands was no doubt 
brought from the mainland. The orange is 
believed to have been introduced by the 
Spaniards into the West Indies, and to have 
been transplanted thence to Florida. Long, in 
his “History of Jamaica” (1774), speaks of it 
as growing wild in that island, but not being 
properly cultivated, as it was in South Carolina. 
The mango is said to have been first introduced 
from the East Indies into Brazil by the Portu¬ 
guese, and to have been transplanted thence to 
the islands ; of which more hereafter. 

In continuation of these importations, the 
English colonists and their associates at home 
hoped to transplant to the tropical western 
islands the economic flora of India and the 
spice islands, especially the latter, while they 
were also not unmindful of the resources placed 
at their disposal by the recent discovery of the 
island.^ of the South Seas. 

The first mention of the West Indies occurs in 
tlie Premium List for 1759, which contains a special 
offer of £100 for cochineal from Jamaica, though 
in the previous lists various prizes were included 
which were open to the West Indian in common 
with the other colonies. 

The story of the introduction of the bread¬ 
fruit {Arto-carpus incisus), with its incidents of 
the mutiny of the ^‘Bounty ” in 1789, the abandon¬ 
ment of Captain Bligh, and the colonisation of 
Pitcairn Island by the mutineers, is,well known. 

The first suggestion that the bread-fruit 
might be introduced into the West Indies is 
said* to have come from Valentine Morris, the 
Captain-General of St. Vincent, who wrote in 
1772 on the subject to Sir Joseph Banks, and 
no doubt as the result of this letter a prize 
was offered in 1777 by the Society. In 1786 
Sir Joseph, urged by Mr. Hinton East, of 
Kingston, Jamaica, who was then in London, 
brought the matter before George III., and 
the result was that the expedition of which 

tfiat the coffee plant was introduced ty the French into 
Cayenne from Surinam Ifn ,1722, and five years later into 
Martinitiue. According to another account it was sent to 
Martinique direct from France, a coffee tree having been 
presented to Louis^IV.by the magistrates of Amsterdam, 

* B. Smith, ** Life of Sir Joseph,Banks ”.(1911), p. 12S, 
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Captain Bligli was the commander, was sent 
to the South Seas in the ^‘Bounty” to collect 
bread-fruit trees and to transport them to the 
West Indies. The fullest instructions were 
drawn up by Banks, the ship reached Otaheite, 
and a number of plants were collected. All 
went well until the return voyage from Otaheite, 
when the mutiny took place, and Bligh was 
sent adrift in the ship's launch. A’ second 
expedition was more successful, and in 1793 a 
cargo of bread-fruit trees was safely conveyed 
to the West Indies by Captain Bligh in H.M.S. 
“ Providence.” On his reton, Captain Bligh sent 
in a full report to the Society,* from which it 
appeared that over 300 bread-fruit plants had 
been successfully landed in Jamaica, and a Hke 
number in St. Vincent, besides a large number 
of other plants from the Pacific Islands. Most 
of these are only described by their native 
names, hut the list includes mango, pomegranate, 
cocoa-nut, coffee, almond and plaintain. The 
gold medal was, on this report, awarded to 
Captain Bligh. 

From reports made to the Society in 1795 by 
General Melville, and by Dr. Dancer in 1796,f 
it appears that the trees grew and flourished ii^ 
the islands, and a little later similar information 
was received from St. Vincent. Dr. Alexander 
Anderson, the Superintendent of the Botanic 
Gardens in that island, reported fully in 1798 
on the condition of the trees there, and stated 
that they were well established and were 
producing an ample supply of the fruit. J 
Eater reports in 1802 and 1803 were equally 
satisfactory, and in 1807 he 'svrites that though 
it is one of the most valuable productions sent 
t6 the West Indies, it is not appreciated at its 
proper value. He adds that it is said that the 
negroes did not like it, but that he did not 
believe this. ‘ Its want of popularity he 
attributes to the apathy of the planters. It 
may he added that in 1799 a gold medal was 
awarded to S. Mure for a plantation of breads 
fruit trees in Jamaica, and two gold medals were 
given in 1802 and in 1803 to the Hon. Joseph 
Bobley, the Governor of Tobago, for his plan¬ 
tation of bread-fruit trees in that island. 

a gold medal was offered for the 
^ i^teodubtiop. of the mango into the West Indies, 
r ^ ifibr three years the offer was dropped. 
Twenty, years after, tlxis, in 1784, Walter 
;^;^aynard, of Nevis, wrpte to the Society that in 
he had brought some young mango plants 

./ . .. ' '■ , "N,- -U—---- 

V' Ybi.‘p. sosr' 

m m.y, p. xv; ■ 


from the Island of Bourbon to St. Vincent, that 
they had fruited there, and are now propagated 
in almost all the West India islands.” The 
statement was supported by evidence, and it 
was said that one of the plants liad been given 
to Dr. Young, the Superintendent of the Botanic 
Gardens at St. Vincent.* It appeared, hoAvever, 
that this was not the first introduction of the 
mango, for on inquiry being made of Mr. Joshua 
Steele, a member of the Society, and the 
President of the Barbados Society of Arts, that 
gentleman sent the Secretary an account of 
an ancient mango tree then existing in a planta¬ 
tion in Barbados, called “ The Guinea.”t This 
tree had, it was believed, been imported and 
planted by Edwin Lascelles in 1742 or 1743, 
but it bore no fruit till 1761. It is very likely 
that this was the tree mentioned by Dossief 
as having been brought from the Brazils, 
where the mango was said to have been 
introduced from the East Indies by the 
Portuguese missionaries. From tlxis tree others 
had been propagated, and were growing in 
different parts of the island. It is clear, there¬ 
fore, • that the mango was well established in 
the West Indies in 1784, It has been said that 
Lord Rodney introduced the fruit in 1782, but 
tlxis cannot be true. One of Lord Rodney's 
captains (Captain Marshall, of tlie “Flora'’ frigate) 
certainly captured a French ship, carrying some 
economic plants from Bourbon to Hispaniola, 
and these plants were sent to Jamaica. It is 
quite likely that mangoes may luive been 
included iu the cargo. It is also possible, and 
by no means unlikely, that the French may 
have introduced the mango into Martinique, 
with other plants they sent there, before, it 
was established in any of the British islands. 

Among the plants whose destination was 
thus altered^ were some young cinnamon trees, 
and this appears to have been the first intro¬ 
duction of the Eastern cinnamon to Jamaica, 
for which the Society had offered a prize as far 
back as 1760, thoxxgb the Guadaloup cinnamon 
is mentioned by Dr. Young. Dr. Dancer, the 
Superintendent of the Jamaica Botanic Gardens, 
writing in 1789 to the Society, gives an account 
of the condition of the cinnamon trees then 
growing in the island, and describes them as 
flourishing., but not very numerous. § 


* In his report 011 the Botanic Gardens, referred to on pa^e 
1037, Young,mentions the “East India inangoe’ as having 
been introduced into St, Vincent. This was in 1773. 
t Transactiom, Vol. I V, p. 2X9. 

$ Vol. I. p. 286. * 

$ Tmnmti<m,'Vot VIII. pp. viii, and 207. Se^ ftlso- 
Vol.IV.P, 2k ' ' 
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Indigo was at one time largely cultivated in 
Jamaica, but heavy import duties imposed by 
Parliament* destroyed the industry, the resnval 
of which 'seems to have been stimulated by the 
Society, not only in Jamaica, but in the other 
islands; for in 1778 a gold medal was awarded 
to John Robley for growing and manufacturing 
indigo in Tobago. The account given in the 
Transactions f states that in one year as much 
as 10,01)0 lbs. of good indigo was raised on a 
plantation formerly devoted to sugar-planting. 
The indigo was presumably the indigenous 
Mexican and Guatemalan variety, /. disperma, 
not the East Indian sort, I. tinctoria. Four 
years previously, in 1774, a gold medal had 
been awarded for the production of indigo in 
East Florida. 

A gold medal was offered in 1768, and the 
offer was continued till 1777, for the best specimen 
of cotton equal to “ the best Brazilian,” pro¬ 
duced in any of the American colonies, but it 
appears not to have attracted any claimants till 
1778, when it was awarded to Andrew Bennet, 
of Tobago, for cotton grown in that island. 

A prize offered for logwood from British 
colonies was abandoned, because it was found 
that the wood produced in Jamaica was inferior 
to native Honduras and Oampeaohy logwood, 
and besides that the cultivation of logwood 
in the sugar islands was unnecessary and 
undesirable, since it became practically ^a 
troublesome weed. 

A great deal of valuable work was done in 
the West Indies by the establishment of botanic 
gardens, and they were aided in various -ways 
by the Society. In one of the earliest Premium 
Lists, that for 1760, it is suggested that land 
sliould be allotted in the colonies for gardens or 
nurseries for the making experiments in raising 
such rare and useful plants as are not the 
spontaneous growth of the kingdom or of the 
said colonies,” and it is added that if the colonial 
legislatures, or “ other incorporate bodies,” 
would help to establish such gardens, the Society 
would provide “ proper premiums ” for plants 
raised in them. This undertaking was liberally 
and fully carried out. The suggestion soon 
bore fruit. The first of these gardens was 
started in St. Vincent in 1765 by General 
MelviUe, the Governor-General of the Southern 
Oaribbee,” or Windward Islands, a member of 
' the Society, whose attention was attracted by 
the notice. J 


* 3x>aig, “ History of Jamaica,” Vol. HI. p. 680. 
t Vol. n. p. 263. 
t Bosaie, VoL HI. p. 196. 


Dr. George Young, an army surgeon in the 
island, took charge of the gardens. He was 
acting as superintendent of them in 1774, and 
in that year sent the Society a full report* on 
the gardens, for which he received a gold medal. 
For a time the island was in possession of the 
French, but the garden was kept up. In 1784 
St, Vincent was restored to Great Britain, and 
Dr. Alexander Anderson took charge of the 
garden. In 1798 ho received a silver medal 
from the Society for an account of the plants 
cultivated in it, and in 1802 he was awarded 
a gold medal for the “ culture of cloves and 
cinnamon.” He was a corresponding member of 
the Society^ and a constant contributor to the 
Transactions. He died in 1811.f 

In 1775, according to a letter written by Dr., 
Hope (the Professor of Botany at Edinburgh) 
to Sir Joseph Banks,t ^ botanic garden was 
founded in Jamaica. Dr. Clarke was appointed 
superintendent, and he introduced the camphor- 
tree and sago palm. 

Later, Dr. Dancer had charge of thi.s garden. 
He received the Society’s silver medal in 1790 
for his account of the cinnamon tree in Jamaica 
above referred to. He was a valued correspond¬ 
ing member, and, like Anderson, a frequent 
contributor to the Transactions. 

In the year 1793 the Society offered 100* 
guineas for the establishment of a botanic 
garden in the Bahamas. This offer was repeated 
annually up to 1802, but no response having 
been made, it Avas then withdrawn. 

The Society does not seem to have had any 
association with the botanic garden in Trinidad,, 
but in 1831 David Lockhart, Botanical 
Gardener to the Government of Trinidad,” 
received a gold medal for the successful culture 
of nutmegs and mace in that island. 

In the case of the West Indies, as with the 
North American colonies, useful service was 
rendered by the transmission of seeds, samples, 
etc., the provision of machinery and models,, 
and the supply of information. 

A good deal of correspondence has been 
preserved in the old guard-books of the Society^ 
showing the anxiety of the colonial officials and 
others to obtain such information, and the readi¬ 
ness of the Society to coEect and supply it, and it 
appears quite certain'that the aid thus rendered 

* Dossie, Vol, III. p. 260. 

f In 1826 the Hev. Lansdown Onilding published at 
Glasgow an accontot of the St. Vincent Garden from its 
establishment to 1825, The book captains a good deal of 
information about Anderson and his work. A copy is in the 
So6iet/s library. * , 

J Sjhith, me of Sir Joseph Banks ” (1911), p. 122. 
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was fully appreciated. That the Society was 
so successful in this branch of its work \vas 
due to the fact that it was in constant com¬ 
munication with the officials on the spot, and 
with those colonial residents who took an 
interest in the economic progress of the islands, 
and could supply information as to local require¬ 
ments. On the other hand, it had the 
command of the best advice from scientific 
men at home wffio could provide the requisite 
.botanical and chemical knowledge (so far as 
such knowdedge existed at the time), and from 
manufacturers and traders who knew what 
products would best find a market in Europe. 
The staple products of the islands were not 
considered to need encouragement or help, and 
so we read little in the Society’s colonial records 
about sugar or tobacco. The object was to dis¬ 
cover new sources of revenue, to introduce fresh 
industries and new economic plants, and there 
is no great reason for surprise if we find that 
many of the suggestions bore little or no fruit. 
On the wdiole, the efforts of the Society to aid 
colonial progress during the first fifty years or 
so of its existence were well applied, and had 
very considerable practical results.* 

In the early years of the new century the 
interest which had been taken in the West 
Indies, so far as relates to the introduction of 
new economic plants, grew less. This may have 
been partly due to the death of those men in 
the islands who had devoted themselves to the 
work; for when Young, Dancer and Anderson 
had all passed away, the Society lost its most 
important correspondents, and there were none 
to take their place. But beyond much doubt the 
real cause was the dislike of the planters to 
anytlung which interfered with the cultivation 
of the sugar-cane. Sugar was firmly established 
as the staple industry of the islands; it was 
successful and profitable, and the planters not 
only did not desire, but were inclined to oppose, 
the introduction of any other crop which might 
interfere with its cultivation. In one of the 
letters wffiich Anderson wrote to the Society 
4n 1807, he refers to this feeling. The result 
was tb.at. the efforts of those on this side who 
had tried to encourage the intpduotion of new. 
; ■ economic plants were relaxed, and though the 

’■* tbe account published in 1783 of the amounts 
' awe^aed in premiums up to that date, it . appears that 
.^2,785 iSs. Sd. had been expended^ and fourteen gold medals 
awarded by the Society aarewapdf, in the colonies. Of this 
amount, £175 was spent for importing earth nuts, myrtle 
j sturgeon, and zebra wood;*' for making indigo, 

^ Ism, and saltpetre; £l,6iS |or.plap,ting and mulberry 
trees, and producing silk and cotton*and £Sg5 for the 
r manufacture of potash mi ^earlath* * 


special offers of pri/.os for the growth of West 
Indian products remained in the Society’s lists, 
the awards became fewer, though some were 
occasionally claimed. For instance, in 1824 a 
sum of fifty guineas w^as presented to Franci^^ 
Le Cadre for his plantation of clove trees in 
Trinidad. 

As before stated, the Society in its early years 
had but little connection with India and the 
East, though on occasion it was consulted by the 
East India Company, and information was 
supplied to it by the Company. A few, but 
not many, prizes were offered for the produc¬ 
tions of the British possessions in the East 
Indies, and only a small proportion of these were 
claimed. The aw^ard of a gold medal in 1792 to 
George Unwin “ for reviving the trade of tin from’ 
this country to India and China ” was intended 
as an encouragement to British rather than to 
colonial or Indian industry, but it is curious, 
because it was after the importation of Eastern 
tin to Europe had begun. It was about 1787 
that the first samples of tin from Banca, in 
Sumatra, were brought over, and a source of 
supply of the metal made known which soon 
interfered with the monopoly possessed by the 
Cornish mines. Before many more years the 
course of trade was in the otlier dirc^otion, 
and largo amounts of l.in wore being brought 
from Banca to England. From 1800 to 1821 
a prize was o})en for the importation of 
“ Bhaiigulpore cotton ”—“ from wiiieh clothes 
are made in imitation of nankeen, without 
dyeing ” — but without any effect. This 
offer was at first confined to the British 
Settlements in the East Indies,” but it was 
afterwards extended to the other colonies. In 
1792 a silver medal was presented to Mrs, Anste}", 
of Madras, for the introduction of cinnamon in 
1781. In 1801 Andrew Stephens, of Calcutta, 
had a silver medal for " Lake from stick lack.” 
The award of a prize for Sind natron in 1786 
has been mentioned previously on page 1082. 
About the end of the century, however, a greater 
interest seems to have been aroused in Indian 
matters on the part of the Society, and perhaps 
the Company were more ready to avail them¬ 
selves of suoh advantages in the way of technical 
. advice and publicity as the Society was able to 
supply. 

It is probabk^ too, that the new interest in 
East Indian matters was, to a large extent, due to 
Dr. William Roxburgh, the great Indian botanist, 
who was Superintendent of the Calcutta 
Botanic Gardens from 1793 to 1813. Roxburgh 
became a corresponding member of the Society 
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in 1707, and from that date until the time of 
his death in 1815 he was constantly forwarding 
communications, most of them of considerable 
interest and value, to the Society. In 1798 
he sent the first specimen of Malayan rubber 
to the Society, having discovered the source of 
the rubber in the tree which he described and 
named Ficus elastica. Caoutchouc had been 
known since the middle of the eighteenth 
century, but only as a curiosity, and as useful 
for rubbing out pencil marks. Priestley in his 
book on “Perspective’’ (1770), refers to this 
use, and mentions that the price of a block 
half a cubic inch in size was three shillings. 
The sources of rubber in Para, and the mefliod 
of collecting it, were well known; samples 
frequently reached Europe, and the gum was 
described to the Paris Academy of Sciences by 
La Condamine, who had been sent out by the 
French Government to measure an arc of the 
meridian near Quito. Its properties were after¬ 
wards investigated by Fresnau, who submitted 
a memoir on the subject to the French Academy 
in 1751. It may be added that at a later 
period rewards were offered by the Society for 
caoutchouc from Africa, the West Indies, and 
elsewhere, but without any result. 

Roxburgh was also the first to introduce to 
Europe the important fibre ramie (now classified 
as Boehmeria Nivea var. temcissima) but named 
by him Urtica tenacissm.a). ' He reports* that 
he had plants growing in 1804 in the Botanic 
Gardens, Calcutta, from Malay seed. Nine years 
later, in 1815, a silver medal was aw'arded to 
Captain Cotton, for growing ramie (which is 
termed “ calooee hemp ”) in Bengal, apparently 
from plants or seed obtained from Sumatra by 
Br. Roxburgh. Captain Cotton’s communica¬ 
tion to the Society is probably the first account 
of the plant and its treatment.f From that 
date up to the present the development of 
ramie has formed a constant topic of discussion 
at the Society of Arts. In 1860 Dr. Forbes 
Watson prophesied that the fibre from this and 
other plants of the nettle species would occupy 
a place second only to that of fiax. Br. 
^Vatson’s prophecy has perhaps not yet been 
quite realised, but it is certainly on the way to 
realisation, as the various difficulties of manu¬ 
facture are being overcome. 

Various other communications were made by 
Br. Roxburgh to the Society,* but none of them 
have quite the same present interevst as the 
two above referred to. He received a gold 

* Trmmotiom, Vol. XXiy. p. 148. 

t im,, xxxin. p, i82. * 


medal in 1805, and another in 1814, for his 
communications on East Indian products, and 
on many other occasions he was formally 
thanked by the Society for the valuable infor¬ 
mation he supplied to its Transactions, A 
portrait of Br. Roxburgh forms the frontispiece 
to Vol. XXXIII. of the TransactionSi and the 
same volume contains a memoir of him. 

In the year 1843 Dr. William Montgomerie, 
of Singapore, sent to tlie Society some samples 
of gutta-percha, and in the same year Br. Jose 
B’Akneida presented some specimens to the 
Royal Asiatic Society. Nothing was done with 
B'Almeida’s specimens, but those of Mont¬ 
gomerie w^ere examined by the Joint Committee 
of Chemistry, Colonies, and Trade, which 
resolved “ that this substance appears to be a 
very valuable article, and might be employed 
with great advantage in many of the arts and 
manufactures of the country.” This resolution 
was passed at a meeting on January 23rd, 
1845. At the ordinary weekly meeting 
on March 19th, the Secretary, Mr. Francis 
Whishaw, described the specimens and showed 
a piece of pipe and a lathe-band made by him, 
which were afterwards exhibited at the Great 
Exhibition of 1851. He also produced some 
good impressions of medals. It w’as at this 
meeting that Sir William Siemens became 
acquainted with the new material, and obtained 
a sample, which was subsequently sent to his 
brother Werner in Berlin, to try whether it was 
suitable for insulating telegraph wires. . In June 
of the same year the gold medal was awarded 
to Dr. Montgomerie for his discovery. He had 
previously (in 1842) received a gold medal from 
the Society for the cultivation of nutmegs in 
Singapore. 

Nothing was said or apparently known about 
D’Almeida, on whose, behalf a claim was made 
many years later, in 1858, by his son, whose 
letter will be found ini the Journah* Such 
evidence as there is appears to show that in 
point of time Montgomerie was the first to 
realise the value of the gum, because in March 
1843 he had already submitted samples of 
gutta-percha to the Bengal Medical Board 
before sending the samples to London. But 
whichever of the two claimants may have been 
first to suggest the practical value of gutta¬ 
percha, there is no_ doubt that it was Mont¬ 
gomerie’s action which first introduced it to 
public knowledge, and rendered its practical 
applications available. 

The subject has b een very thoroughly worked 


* Vd. VII. !>. 20. 
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mit by the late Dr. Eugene Obach in his Cariitor 
Lectures on Gutta-percha.” Many further 
details will be found in the report of his first 
lecture,* and there is much other information 
about the early history in the appendixes which 
were added, by Dr. Obach when the lectures 
were republished. 

As far back as. 1788 Sir Joseph Banks sug¬ 
gested to the court of directors of the East 
India Company the practicability of cultivating 
the tea plant in British India; but nothing 
came of the suggestion, probably because the 
H.E.I.C. then had the monopoly of the China 
tea trade, and saw no advantage in starting a 
competition. In the year 1822 a gold medal 
w’-as offered by the Society to the person who 
should communicate, from information obtained 
in China, the best and most authentic account 
of the culture of the plant or plants, the leaves 
of which furnish the different kinds of tea, 
together with the method of gathering, drying 
and otherwise preparing the leaves. This offer 
was supplemented in the following year by one 
of the gold medal or fifty guineas to the person 
who should grow and prepare the greatest 
quantity of China tea of good quality, not 
being less than 20 lbs. weight, in the island of 
Jamaica, or in any other British West Indian 
colony, and should import the same into Great 
Britain. The same premium was offered for 
the colonies of the Cape of Good Hope, 
Mauritius,, and New South Wales, These offers, 
opportune as they certainly were, seem to have 
been in advance of their time, for they produced 
no response. Twelve years later, in 1834, when 
the East India Company’s monopoly had 
expired, and there was no longer any objection 
to a rival to the China trade, it was realised 
th^t it was not safe or desirable that England 
should be dependent on China for its supplies 
of tea, and steps were taken to ascertain the 
possibilities of raising tea in India. A committee 
; was appointed by the Governor-General, Lord 
William Bentinek, with Dr. N. WaUich, the 
successor to Dr. Roxburgh as Superintendent 
fhe Calcutta Botanic Gardens, as its secretary. 

, , Thq existence of wild tea in Assam had been 
perhaps originally by Major Bruce, 
in Manipur by Mr. Scott ” (Watt) 
but no attention had 

B d to the discovery, and China plants 
^rted .In 'to junan^me the Assam 
had been rediscovered by Captain 
-and ■ Jnphihs,. *; TJkm' general 

.in^gioda^oa jaf ^ Obiiaese 


plant was a mistake, and that the hybrids 
which were produced were inferior to the 
native Indian shrub. Eventually tea planta¬ 
tions were established in Assam, and in 1836 
Mr. 0. A. Bruce was appointed superintendent. 
Samples of the tea were sent to England in 
1838, and were presented by the H.E.I.C. to 
the Society. In 1839 a Committee of the House 
of Commons on the subject reported favourably 
on Mr. Bruce’s work, and in consequence of 
this the gold medal offered seventeen years before 
was awarded to him in the sessioti 1839--40, 

‘‘ for his meritorious services in discovering the 
indigenous tea tracts and cultivating and 
preparing tea in Assam.” There seems no 
doubt that Mr. Bruce’s Avork was well deserving 
recognition, but it seems equally certain that 
he was in no sense the discoverer of the tea 
plant or “ the indigenous tea tracts.”* 

In 1831 Dr. Wallich, the Superintendent 
of the Calcutta Botanic Gardens, presented 
through the court of directors of the East India 
Company, a very fine collection of Indian woods, 
containing 456 specimens,f and for this in the 
following year he was presented with a gold_,|, 
medal. Dr. Wallich, who was a corresponding^ ^ 
member of the Society, had previously sent some 
valuable communications on Indian economic 
plants, which appeared in the Society's Trans¬ 
actions. In 1834 another collection of Indian 
and other woods (com|)rising 452 specimens) 
was presented by Captain H. C. Baker, of tlie 
Bengal Artillory4 

Ceylon was not a British colony till 1802, 
when it was ceded to Great Britain by the 
Treaty of Amiens. It seems to have received 
but a small share of the Society’s attention. 

In 1815 a silver medal was awarded to Thomas 
Hoblyn for the introduction of cocoa-nut oil from 
the island, and in the following year he received 
a gold mMal for inventing and introducing into 
Ceylon a machine for decorticating rice. This 
machine, as well as a press for the production of 
the oil, is described in the Transactions.^ The 
decorticating machine appears to be the first of 
its kind, at least the earliest patent for such 
apparatus is dated 1819; it anticipates in many 
of its details , the , principles on which later 

• Watt, “Commercial Products of India,’’ s.v. Oatnellia, 
Thea: Berry White, “Jndian Tea Industry,” Journal, 
Vol. XXXV. p.784; Vol. III. p. 200; tol. LIII. 

p. BO. 

t A catalogue is printed in the TmMacUom, Vol. 
XLVi7l. ,p. 44i, 

t TmmOfcUmiB, Vol I. iPart II. p, 178. 

, ^ im., Tdi xxxm. p. eo; voi. xxxiv. p, 250 . 
The press was oopfeuoted by Bramah, and the decorticating 
, apij^ratus ' ' > 
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machines for the purpose were based, especially 
the application of adjustable mill-stones for 
husking the rice. Before this invention the 
operation was carried out with a pestle and 
mortar, the result being that the grains were, to 
a large extent, broken and rendered useless. 

For Canada, it cannot be said that very much 
was done by the Society. When the Society 
began its colonial work, Canada ivas still French; 
it was only partly explored and quite undeve¬ 
loped, and for some time after it passed under the 
British flag there were few industries of value, 
except the exportation of furs. Yet, as time 
went on, and the country was settled, the 
Society endeavoured to do its duty to what was 
then the greatest colony, or group of colonies, 
belonging to Great Britain, and much of interest 
about Canada is to be found in the Transactions. 
In the early part of the nineteenth century a 
strong effort was made, and with a good deal 
of success, to encourage the growth of hemp, 
a fibre then in great demand for naval purposes, 
as it was practically the only material available, 
not only for ropes, but also for sails. In 1801 
various medals and prizes were offered for the 
growth of hemp in the two Canadas, Nova 
Scotia and New Brunswick, and these were 
continued for thirty years. Many of these 
were awarded. In 1804 a gold medal was 
awarded to J. W. Clarke, a similar medal 
and 100 guineas to Jacob Schneider, and a 
silver medal to Daniel Mosher. In 1806 silver 
medals were awarded to Philemon Wright, 
Frederick Arnold and Joshua Cornwall, also a 
prize of twenty dollars to G. Ward. In 1809 a 
silver medal “ set in a broad gold border ” was 
given to C. F, Grece, and a silver‘medal to Mr. 
Durand. All the above were Canadians. It is 
stated in the Transactions that, as a result of the 
attention which had been drawn to the subject 
by the Society’s announcements, a considerable 
trade in hemp had been set up, and a large 
amount of fibre imported. 

The offer of a prize for the growth of hemp 
was a little later extended to the other colonies, 
and there was added a reward for the discovery 
of a good substitute. In announcing this 
award in 1823 a note was added, drawing 
special attention to . the Phormiwm tenax^ or 
New Zealand flax, of which sp^imens had 
lately 'been brought to England. The impor¬ 
tation of the fibre rapidly extended, ani 
between 1828 and =1832 no less than £50,000 
worth was shipped to Sjrdney alone.**', The 

* Morri&*s Xi^sctures on CommeroiaJ, JKilbrop 


present annual value of the export from New 
Zealand is £307,000. 

It does not appear what prompted the offer 
in 1792 of a gold medal for the discovery of a 

North-West Passage by land from Canada to 
the South Sea.” It is posvsible that the disputes 
between Spain and England about Nootka (now 
St. George’s) Sound (on the west coast of Van¬ 
couver) and the adjacent regions, which nearly 
led to war but were settled by the Treaty of the 
Escurial in 1790, may have directed public 
attention to those little-known lands. More 
probably it was reported that attempts were 
being made to explore the north - west of 
Canada, and the Society wished to encourage 
tliem, and to identify itself with them. 
However, soon after the offer was made, 
Alexander Mackenzie completed the adven¬ 
turous journey which brought him to the 
shores of the Pacific near the present boundary 
between Alaska and British Columbia. After 
exploring much of the north-west, and dis¬ 
covering the great river which now hears hiS' 
name, he started in 1789 from Lake Athabasca 
to make a passage to the coast, which he reached 
in June 1793*. The richly-deserved gold medal 
was awarded to him in 1800, a rare, if not a 
unique, instance of an award made by the 
Society for exploration alone, About this time 
Mackenzie came to England, and in 1802 he was 
knighted by George III. He died in 1820. 

In 1807 a silver medal was awarded to William 
Bond for a communication printed in the Tram- 
actions'^ containing information about Canadian 
industries and resources. 

In 1816 Lieutenant-Colonel Joseph Bouchette, 
Government Surveyor to the Commission for 
settling the boundaries between the British 
colonies in North America and the United 
States, presented an extensive survey or map 
of Canada to the Society, for which he received 
the gold medal. 

Mr. William Green, secretary of the Literary : 
and Historical Society of Quebec, communicated 
to that society in 1827 a paper on colouring 
materials produced in Canada. The paper and 
a box of colours prepared from these materials 
were sent to the Society of Arts at the instance 
of the Earl of Dalhousie, Governor of Canada, . 
and the Society in 1828 awarded a gold 
medal to Mr. Green for the pigments, which 
consisted of certain ochres and lakes, with soine 

** A hTief^ and singularly modest report of his journey 
, Ma<ilsenzle Wmself appears in the Tremactiom, Vol. XVlil/ ■ 

p.m V ' 'v'i 

f'Vdl[.'XXT.p.l47. , _ ,' ■ 
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colours of vegetable origin. They were pro¬ 
nounced by the authorities to whom they were 
referred for examination to be good, though 
perhaps the influence of the Governor-General 
had as much to do with the award as the impor¬ 
tance of the products. 

The first reference which has been discovered 
in the Transactions to the Australian colonies 
occurs in the volume containing the list of 
premiums for 1820, when two gold medals were 
-offered, one for the greatest quantity of fine 
wool imported from New South Wales, and one 
for the finest sample of wool from the same 
colony. It is probable that the offer was 
prompted by the knowledge that Australian 
wool w^as being shipped to England, for 
in 1822 both medals were claimed by 
John McArthur, the “ Father of Ne-w South 
Wales,'’ and the founder of the Australian 
wool trade. McArthur had imported merino 
sheep from the Cape in 1795, and from that 
time he had devoted himself to the growth of 
wool on land near Sydney, which had been 
granted to Irim for the purpose by the Govern¬ 
ment. Whether'this was, his first consignment 
to London does not appear from the account 
of his labours given in the Transactions, but 
it amounted to over 15,000 lbs., and so complied 
with the conditions of the Society's offer. It is 
clear that the importation was in no sense the 
result of the offer, but the award of the medals, 
the report made by the Society on the high 
character of the wool, and the publicity gained 
by the account contained in the Transactions, 
appears to have helped considerably in making 
known the new and important source of supply 
thus opened up. At the instance of the Society, 
some cloth was made from the wool, and a 
silver medal was given to the manufacturers, 
Starkey, Buckley & Co., of Huddersfield,* 

In the same year, 1821, a silver medal was 
given to John Raine- 'ibr the importation of 
wool from Van Diemen s Land. 

. In 1824 a second gold medal was awarded to 
McArthur, and also a silver medal to Hannibal 
McArthur, a nephew of John, for the importa- 
. tion of the next greatest quantity of fine wool. 

; there were some prizes to manufac- 

^^loth madf from the wool, and after this 
the offer of rewarfis-was dropped, the trade in 
^. ...AustraBan wool being established oh a firm basis. 
P., In 1822 a gold/ medsd was offered for 'the 
^ ^portatioh of “ the fine^ ^yine, not less than 
^. gallons, ^p| gp^4'^ quality, 

■fecm the pi^duca' q^'. vineyards in New 

'iStfc.pp. ’xM. aaifi 231 ).' 


South Wales.” For some years this produced 
no response, but in 1883 a silver medal was 
presented to Mr. Gregory Blaxland for wine, 
the produce of his vineyard at Paramatta. “ On 
examination by the Committee, it appeared to 
be a light but sound wine, with much of the 
odour and flavour of ordinary claret. . . though 
the present sample, from the inexpertness of 
the manufacture and the youth of the vine, is 
by no means of superior quality, yet it affords 
a reasonable ground of expectation that by 
care and time it may become a valuable article 
of export,” 

From a memorial to Governor Macquarrie 
from Mr. Blaxland, in October 1818, printed 
in the Transactions,* it appears that he was 
preparing his land for a vineyard in September 
1816. He had really been anticipated by 
McArthur, who had started a vineyard, and had 
also planted olive-trees, some years before. 

In 1828, a second medal, this time a gold one, 
was presented to Mr. Blaxland for a pipe of 
wine, the produce of his vineyard in 1827. “ On 
tasting the samples, it was the general opinion 
that both of them are decidedly better than 
the w'ino for which, in 1823, Mr. Blaxland 
obtained the large silver medal of the Society, 
and that they were wholly free from the earthy 
fiavour which unhappily characterises most of 
the Gape wines.” 

In 1824 the sum of thirty guineas was given 
to Mr. T. Kent, for pre})aring and importing 
from New South Wales exti’ixct of mimosa bark 
for the use of tanners, and in the following year 
(1825) a gold medal was awarded to Messrs. 
Petohey and Wood for similar material from 
Van Diemen’s Land. In 1824 the thanks of 
f the Society were presented to Mr. R. W. Horton, 
M.P., Under-Seoretary for the Colonies and Vice- 
President of the Society, for sundry articles from 
New South Wales which he had presented. 

There were a few, but,not very many, other 
prizes to Australia. In 1830 a gold medal was 
voted to Sir John Jamison, President of the 
Agricultural Society of New South Wales, for 
his method of extirpating the stumps of trees 
in order to clear forest land for cultivation 
and in 1834 a silver medal was awarded to James 
King, of Sydni^,, for his discovery of a sand 
in New South Wales, which was reported upon 
by Apsley Peliatt^as being eminently fitted for 
the manufacturd'bf the finer kinds of glass. 

The award in 1775 of a small prize to a 
resident in Minorca for growing silk in that 
island, is of interest, as reminding us that for 

^ w * Vol. XLL p. 230. 



September 29, 1911. JOUBNAL OF THE BOYAL SOCIETY OF ABTS» 


104 ^ 


a brief period (1769-1782) Minorca was subject 
to this country, and was therefore included in 
the list of British colonies. After Malta was 
taken, in 1800, it also became eligible for the 
Society’s awards, and so in 1811 a prize of a 
gold medal or fifty guineas was offered for 
Maltese sill?:. The offer was extended in 1819 
to the “ Isle of France ” (Mauritius), which had 
been taken in 1810, possession being confirmed 
to England by the Treaty of Paris in 1814. 
The medal for Mauritius was taken in 1824 by 
M. de Chayal, who had been entrusted in 1815 
with some silkworms’ eggs obtained from 
Bengal by the Governor of. the island, Sir B. 
T. Farquhar. The silk sent to London was 
reported on as being of good quality, but not 
first-class. In the Session of 1825-6 a gold medal 
was awarded to M. Barbe, of Mauritius, for the 
importation of cocoa-nut oil. 

In 1822 an attempt was made to foster the 
growth of the vine at the Cape, which had then 
been definitely British about eight years, and a 
gold medal was offered to the person who should 
import the finest wine made from the produce 
of vineyards at the Cape of Good Hope, or the 
parts adjacent. It Avas announced that this 
premium was not offered for the sweet or 
Oonstantia wine, but to encourage the improve¬ 
ment of the vineyards more recently established. 
Viticulture had been introduced by the Dutch 
settlers in 1653, and developed by the Huguenot 
refugees in 1688. The premium was awarded 
in 1827 to Francis CoUison, who stated that 
about three hundred pipes of the same quality 
had been sent by him for sale in the London 
market. “The wine was examined at the 
Committee by dealers and other competent 
judges, and was considered by them to be far 
superior to the Cape wines in general. It is 
free from the unpleasant, earthy flavour by 
which such wines are usually characterised, 
and was considered to bear a near resemblance 
to that made at Teneriffe.” 


SOME POINTS CONCERNING THE 
TREATMENT OF WHEATEN 

FLOUR.* ’ I 

At the Leicester and Winnipeg meetings of this 
Association the author dealt with some phases of 
the complex questions concerning the quality of 
wheaten flour. Great importance must be attached 
to “strength,^’ a flour’s capacity for making big, 
shapely, and therefore well-aerated loaves. ^ The 

* Abstract of a paper read by Mr. A. E. Humphries 
before the Chemical Section of the British Assoolatidn at 
Portsmouth, 1911. , • 


nice appearance of food is a factor affecting its 
dietetic value. The whiteness of bread depends to- 
a very great extent upon the “strength” of the 
flour used, for the good appearance of bread 
depends very largely on the perfect aeration of the 
loaf. “ Strength ” does not depend upon any one 
factor. A flour with a high protein-content is not- 
necessarily strong. A flour with a low protein- 
content is probably, but not necessarily, weak. 

The size of the loaf depends upon the production 
of sufficient gas during fermentation, more particu¬ 
larly during the later stages, and upon the gas- 
retaining capacity of the dough. The yeast must 
have a sufficiency of sugar, nitrogenous and ' 
mineral foods in forms which it can assimilate. 
Flour itself does not contain sufficient sugar for 
the requirements of the yeast. As a general 
proposition it is true to say that flour made from 
wheats harvested in inoist atmospheric conditions 
yield as a result of diastatic action during panary 
fermentation a sufficient quantity of sugar, those 
.harvested in hot dry conditions do not. The yeast 
.requires its nitrogenous food in a very simple form. 
Flours containing a very high percentage of nitro¬ 
genous matter do not necessarily provide a suffici¬ 
ency of nitrogenous yeast-food. It is believed that 
yeast can obtain all the mineral matter it requires 
from flour, but there are oases in which the addition 
of mineral phosphates does increase the yield of gas 
in panary fermentation conducted under com¬ 
mercial conditions. A flour may possess a high 
percentage of gluten, but unless it yields in fer¬ 
mentation sufficient gas to overcome the great and 
variable leak, and thoroughly to inflate the dough 
in the latest stages of the breadniaking process, it 
would be accounted weak. 

Furthermore, a flour may yield more than 
sufficient gas at all stages of fermentation and may 
even possess a high percentage of nitrogenous 
matter and yet produce very small loaves. Dr. 
Hardy, at the Winnipeg meeting of this Association,, 
showed that gluten loses its tenacity and ductility 
if it he deprived of its electrolytes. Professor T. B. 
Wood has demonstrated the profound influence 
which very dilute solutions of acids, alkalis, and 
salts have on the physical characteristics of gluten. 

It has been found that additions of very small 
percentages, of salts natural to flour or wheaten ash 
do increase the size of the loaf, even though the 
production of gas in fermentation be unaffected or 
actually diminished. 

The author came across a case in which the mere 
addition of water, if made at a time substantially 
prior to dough making, increased the strength of 
the flour to an extraordinary* extent, even though 
the yield of gas in fermentation was not appreciably 
increased thereby. 

He therefore, with the assistance of his colleague, 
Mr. A. G. Simpson, made an investigation of thef^, 
changes produced., the results of which were sefe ^ 
forth in detail. The most striking change in 
flour itself Appears-jbo be the trausformation 
organic phosj>horus compounds into inorganiff V 
As part of these Investigations, it has been found. 
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that during the process of baking a large proportion 
of these compounds becomes inorganic. 

British millers nowadays obtain their raw material 
from all parts of the world, a multitude of varieties 
being raised in environments ranging from arctic 
or semi-arctic to tropical or semi-tropical. The 
climatic conditions in most districts also vary 
■greatly from season to season. From such ex¬ 
tremely diverse and variable materials they have 
to produce flours of uniform qualities. It is there¬ 
fore right and proper that they should be allowed 
to make use of the advances in chemical knowledge 
in the treatment of wheats and flours. Sometimes 
the desirable treatment can be limited to the 
-adjustment of water content, nature herself being 
■thereby enabled to effect the necessary changes. 

Sometimes the addition of water fails to bring 
about these changes, or for various reasons it is 
undesirable to raise the water content sufficiently, 
and in such oases the addition of diastatic bodies, 
nitrogenous yeast-foods and salts natural to wheat 
or wheaten ash is desirable and should be permitted. 
But inasmuch as such permission might be abused, 
a board of reference, consisting of highly qualified 
physiologists, chemists, and business men, should 
be established, to whom all such processes and 
additions should he submitted, and to whom 
millers and bakers should be responsible in such 
matters. 


TOMATO PRESERVING IN 
FRANCE. 

The preserving of the tomato is an important 
industry in the south of France and Italy, where 
the use of this fruit in cookery is far more general 
/ than it is in England and more northern countries. 
On the French Riviera tomato packing and pre¬ 
serving is carried on, on a considerable scale, during 
the summer months in small factories. 

In a typical establishment at Antibes, about 
twelve miles west of Nice, employing three men 
and eight women, capable of dealing with twenty 
tons of the fruit per day, two different processes 
are carried on, viz.—first, the packing of tomatoes in 
slices (tomaies rii moiiU); second, the manufacture 
of the paste, or which is also put up in tins. 

, The first is a very simple operation, and is corn- 
commenced as early as possible in the season, that 
is to say, as soon as the fruit is sufficiently 
plentiful and cheap. 

The tomatoes are cut inte halves, and slightly 
, ^. pressed between the fingers to get rid of the seeds 
‘ excess of liquid. They are then packed in 
^ntfidijiing on^^ kilogram (about lbs.) each, 
the' ^ about sixteen halves of a medium- 
tdmatq to each tin, which is then filled up 
solution of common salt and water, of a 
I density of 3® by the salinometer. The tins are 
l^n hermeticall;^ cldsel. 

|^h^^:j^rili^tion is-e^dcte4'hy placing the tins 
, heated';ic hpiling-point for ahoilt 
ih,asortof cage\ 





S:p:|tning on a rail above 


one of the four open boilers into which the cage 
can be lowered. During the busy season it is 
possible to shorten the time necessary for sterilisa¬ 
tion by the use of a closed vessel, termed “ auto¬ 
clave,” in which the tins are heated under pressure 
to a higher temperature than is the case with the 
open bain-marie. By means of this apparatus the 
time necessary for sterilisation can be reduced from 
two hours to one hour when heated to 106° C. 
(221° F.); three-quarters of an hour to 110° 0. 
(230° F.); half an hour to 112° 0. (233° F.) and even 
to twenty minutes if heated to 116° G. (239° F). 

The preparation of the paste or pureCf is usually 
commenced as soon as the fruit is plentiful, and 
the price as low as four to five francs per hundred 
kilogs (Is. Sd. to 26\ per cwt.). 

The fruit is emptied into the hopper of a squeez¬ 
ing machine (similar to those used for crushing 
grapes) placed above an open boiler, into which the 
crushed tomatoes fall. This boiler is capable of 
holding 3,000 kilogs (about three tons) of pulp. 
The operation of boiling facilitates the separation 
of the seeds and skins. The boiled pulp is drawn 
off from the bottom of the pan into vats. 

The next operation is the removal of the seeds 
and skins. This is done in a cylindrical strainer, 
into which the pulp is poured. Here it is kept 
constantly stirred by rotary malaxeurs, or stirrers, 
which force the pulp against the perforated sides 
of the cylinder, whilst the skins, seeds and refuse 
fall into a receiver. 

The strained pulp, or pur^Oy is next heated in 
smaller pans, having a capacity of about 250 kilogs 
(about 5 owfe.) each, until the right degree of 
conoontration is obtained. Tho finished 'ptmky or 
paste, is put up in tins of various sizes, ranging 
from one-tenth kilog. to one kilog. in capacity. 
After being closed hermetically the tins are 
sterilised in a &am-mane ,at boiling-point 212° F. 
for about three-quarters of an hour. 

During a busy season, when time cannot be 
spared for packing a large number of small-sized 
tins, it is customary to store up a certain quantity 
,of the paste in ten kilog. (22 lbs.) tins. The sterilisa¬ 
tion of these store tins, requires about two hours. 
These are re-packed into the small sizes as required 
during the slack season. 

Formerly it was the practice to bottle the 
but of late years, owing to competition by Italian 
firms, tins are used exclusively. 

An inferior quality of tomato paste is pre¬ 
pared from the skins which, after being boiled 
with a certain quantity of water, are passed 
through the strainer. The so obtained, with 
the addition of salt; is concentrated' by boiling and 
put up into small casks.' It is supplied in this 
form chiefly to the toall retailers. 

' An excellent prese.i^v’e can also be prepared from 
tomato ;giirU by boiling it with an equal weight of 
sugar, and adding- powdered ginger and the juice 
, and grated rinds of lemons to taste. 

This, however, is noif made on a commercial 
scale in factories, but only as a dainty in private 
houses.' ' 
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THE FRUIT INDUSTRY OF CUBA. 

Cuba has a wide range of fruits, some of which 
are very strange to the foreigner. The plum 
(ciruela) grows directly from the branches of the 
tree with no stems. The fruit is somewhat 
astringent, which however is not disagreeable 
when one is accustomed to it. The mango pertains 
to the peach family, the trees grow to a large size 
and bear a fruit which has a shape similar to a 
peach but is more oblong. The peel is smooth and 
thick and is easily removed. The fruit has a large 
seed covered with a fibrous growth which threads 
itself through the meat, is very luscious and very 
much prized, but many persons do not like it 
because of the slight taste of turpentine in it. The 
aguacate, or alligator pear, grows to perfection, and 
is used for salads. In size and shape it is not 
unlike a large pear. The sugar apple is very 
sweet, with mealy sugary interior. The sour sop 
(guanabana) is of the same family as the sugar 
apple. It is used largely in the preparation of 
refreshing drinks, in ices and ice-cream. The 
sapodilla (zapote) is a fiat round fruit, about the 
size of a golf ball, and in colour resembles an Irish 
potato. There are several varieties of this fruit. 
The caimito is a combination of the plum and the 
fig. Some caimitos are green, and others have a 
purple exterior. They are very palatable, and are 
filled with a soft jelly-like substance with an 
agreeable juice. The mamonoillo is a small round, 
green or russet fruit about the size of a large 
marble, filled with a very acid juice. It has very 
little meat, as the large seed leaves little room for 
the juice and the yellowish meat which surrounds 
it. This fruit makes a delicious drink. The 
guava is used for making exceptionally fine jellios, 
marmalades and preserves. The peel is occasionally 
used in a home-made brew of beer. Guavas grow 
ill great abundance throughout Cuba on bushes 
and small-sized trees. The mamey Colorado grows 
on large trees, and is a fruit resembling a russet 
apple in colour and about the size and shape of an 
ostrich egg. The fig grows well in Cuba, the black 
green and Smyrna varieties all thrive, but, according 
, to a recent report of the Cuban Ministry of Agri¬ 
culture, no efiort has been made to cultivate them 
since the retirement of the Spanish Government, 
Before that time the cultivation of this fruit was 
prohibited, except one tree which was allowed to 
each family. This was said to have beau done to 
protect the home (Spanish) industry. The same 
laws also existed against the cultivation of grapes 
during the Spanish sovereignty. There are, how¬ 
ever, old grape vines in Cuba which have never 
had any cultivation, but which are prolific hearers 
of excellent fruit, and thus show what an oppor¬ 
tunity awaits those who will engage in the intelligent 
cultivation of the grape in Cuba. In connection 
with this it may be said that there is probably no 
country in the world which consumes so much 
wine jpcr and produces less. Pineapples and 
oranges are grown in Cuba. As regards the latter,, 
the fruit is very fine, and when the yotmg groves 


now coming into bearing more fully develop, Cuba 
will make a strong bid for a high place in the fruit 
market of the world. Bananas grow to perfection, 
particularly in the eastern part of the island, where 
large banana plantations are under cultivation, 
more than 99 per cent, of the production going to 
the United States. In addition to the banana 
which is eaten as a fruit, there is another variety 
known as plaintain, which is used for cooking pur¬ 
poses. Green plaintains when cut thin and fried 
are much appreciated in Cuba, and are said to be 
far more nutritious than potatoes. They are also 
used in soups and stews, and are baked and 
prepared in many ways. 


EMPIRE NOTES. 

TliQ Develo])r}ient of Kova Scotia .—No province 
of the North American continent surpasses Nova 
Scotia in the variety of its natural resources. The 
publicity which is being given to the Canadian 
West and Middle West and their wide development 
has diverted attention, somewhat, from the steady 
expansion of Nova Scotia. Numerous towns have 
sprung up even during the past few months, 
and many hitherto small townships are becoming 
prosperous manufacturing centre^. Notably among 
the latter is New Waterford, in Cape Breton 
Oonnty. Near this township a large workable 
seam of coal was recently located, and five new 
collieries have been started. The population has 
been rapidly increasing, and the prospects suggest 
that New Waterford may eventually become the 
largest mining town in Eastern Canada. A con*, 
siderable increase in trade at Louisburg has led to 
the suggestion being put forward that this town 
should be made the Canadian Fishguard. Fast 
trains could take passengers and mails from the 
steamers and run through to Montreal, Toronto, 
Boston, and New York, as well as to the Far West,’ 
at, it is said, a saving of many hours, and oven 
days. According to recent returns, some 5,000 
ocean liners have loaded and unloaded at the 
various wharves along the coast. These represent 
an aggregate tonnage of 5,000,000 tons. Then 
again there is the great inter-provincial trade, for 
which about 25,000 vessels aji’e delivering 6,000,000 
tons of freight annually. The- Harbour Com¬ 
missioners, though naturally elate at this success, 
do not intend to rest on their laurels, as it is 
estimated dB500,000 will have been speut this year 
on increasing the shipping facilities. The railway 
system is , also being extended to the Racine 
Pier, and another pier is being built in Market 
Basin. Additional facilities, too, are being pro¬ 
vided at St. Helen’s Island, and a number of new 
warehouses and reinforced-concrete freight-sheds 
are to be built, while the diversion of the St. 
Mary’s current, by alteratiojpi of the McKay Pier, 
and preparations for the new, dock are either’in, 
hand or shortly to be commenced. A large man¬ 
ganese deposit has been discovered at New Boss, i 
Lunefiburg Coulity. The ore' is reported to bo 
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exceptionally free from iron. The vein is from 4 ins. 
to 48 ins. wide, and dips vertically. It is more¬ 
over stated that the ore is the very best grade 
known, and is suitable for use in glass works, 
varnish manufactories, and the making of dry 
batteries. 

Financing Canadian Grojos. —Under the Canadian 
Bank Act a measure of relief has been extended to 
Canadian banks, whereby, during the months of 
September, October, November, and December, an 
issue of notes equal to 16 per cent, of the combined 
capital and reserve can be made, in addition to 
their existing note , issue. The reason for the 
adoption of this important step is said to be the 
ever-increasing call for banking accommodation, 
pending the movements of the crops, as during 
this period the fear of temporary money stringency 
is never absent. The additional circulation is to 
be covered, as is the normal note issue, by the 
collective guarantee of the banks. The emergency 
issue, however, is subject to a tax of 4 per cent. 
Since this tax absorbs practically the whole of the 
profits from the issue, there is no inducement to 
the banks to avail themselves of it, except as a 
temporary convenience, the provision for which is 
a further proof of the public-spirited policy of the 
Canadian Government. 

A United States Delegation to Visit Australasia .— 
The question of closer commercial relationship 
between the United States and Australasia, as well 
as between Canada and Australasia, is evidently to 
the fore. Mr, Percy Hunter, of Sydney, New South 
Wales, has recently been touring through North 
America, with a view to securing the interest of 
American business men in the development of the 
Commonwealth. That his tour has been successful 
is proved by the fact that the Spokane Ohamber of 
Commerce is organising a delegation to visit 
Australia and New Zealand to inquire into the 
economic and trade prospects of those countries. 
Representative business men are being invited from 
all the States of the Union to join the party, and 
it is anticipated that a hundred gentlemen will 
respond to the invitations. An interesting itinerary 
has been arranged, embracing Fiji, New Zealand, 
New South Wales, Queensland, Victoria, South 
Australia, Western Australia, and back vid Auck¬ 
land, New Zealand. In all, twenty-eight days will 
be spent in Australia, and the delegates intend to 
study, not only the openings for capital, but also 
the tnunioipal politics of the cities and communities 
visited. The Spokane Ohamber of Commerce 
expresses the hope that a deputation of Austra¬ 
lasians will return the visit, and considers that 
a»study of each other's business methods and a 
. mw intimate knowledge of-each other’s social 
development will prove of great benefit to these 
1 jW0 important brancjies of the Anglo-Saxon race. 

PitMk Worh$ JProgramme for New Zealand .— 
In the ^ ’public works policy of 
, Bealand will read ^!th intefirest the important 


proposals submitted by the Hon, R. McKenzie, 
the Minister for Public Works, Speaking at 
Wakefield, N.Z., he said that ^28,000,000 would be 
required—for the purpose of providing ,-618,000,000 
for railway extension; £3,000,000 for public build¬ 
ings and schools; £4,000,000 for road-making; 
£2,000,000 for harnessing water-power for the 
generation and distribution of electricity and for 
irrigation; and £1,000,000 for telegraphic extension 
and harbours. He laid stress on the advantages 
of hydro - electric force, and pointed out the 
necessity of keeping' pace with the phenomenal 
growth of the Dominion in respect of railways, 
roads, telephones, and public buildings. He also 
outlined the policy of the Government in regard to 
financing these various undertakings, and pointedi 
out three ways whereby it can be accomplished— 
viz., by means of loans, out of taxation, or by a 
fusion cf loans and surpluses. The last method 
seems to be the one that is likely to be adopted, 
and he suggests that £1,500,000 a year shall be 
provided, by borrowing £1,000,000 and budgetting 
£500,000. He urged the necessity of undertaking 
and completing these works within a reasonable 
time, and pointed out that money borrowed and 
invested in reproductive works would earn its own 
interest. 

Irrigation and Beet-Groimig in Victoria.---In a 
recent issue, attention was directed to the forward 
policy of certain of the Australian State Govern¬ 
ments in the matter of irrigation. This method of 
fertilisation has become essential in various parts 
of the island oontinorit, and, in pursuance of the 
Government’s land dovolopment and settlement 
proposals, a beginning has been made by the 
Victorian Water Oommission, with one of the 
largest and most important irrigation schemes yet 
attempted in that State. It is proposed to con¬ 
struct a weir across the Murray River, near Kow 
Swamp, for the purpose of conserving, for irrigation 
purposes, many millions of gallons of water now 
flowing into the sea. Preliminary steps have been 
taken for carrying the scheme into effect, and the 
estimated cost is only £100,000. A great tract of 
the northern irrigation areas will benefit by the 
undertaking, as, when the weir is built, water will 
. be carried, by gravitation, many miles through 
some of the most productive land in Victoria. In 
the matter of sugar-beet cultivation, Victoria has 
been attempting to establish this industry on a. 
sound commercial basis for many years. Up to 
‘the present time, however, nothing of a substantial 
nature has been accomplished. In view of this, a 
report of the prospects in Gippslancl, from the 
Director of 'Agriculture, is of some interest. The 
Director says lihat “ A recent and thorough in¬ 
spection of the Boisdale land suggests the, likelihood 
that, as regards bi^et growing, the land will readily,, 
under proper cultivation, yield twenty tons per acre 
.of ‘topped’ beets, which will be paid for at the rate 
of £1 par ton dalivered. Twenty-four tons to the 
acre were being, delivered from Powersoourt, ad¬ 
joining, on the day of my visit, getting down tho 
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cost of cultivation, and freight even at the high rate 
of £10 per acre, a net return of £100 from the 
ten-acre plots may be expected, while the yearly 
purchase payments of the full blocks average less 
than £68. Assuming that only seventeen tons per 
acre is produced, then the net profit on the ten 
acres will be more than sufficient to pay the average 
annual purchase payments on the whole area of the 
block. The area not under beet each year should be 
devoted to dairying under intense culture, and the 
quality of the land for this purpose may be judged 
by the fact that some of the farms have been 
carrying a cow to one and a half acres, so that 
under good management froni twenty to twenty- 
five cows can be kept on the balance of land costing 
nothing—purchase payments of the whole being 
returned by the beet crop each year. The project 
of the Government in assisting settlement on this 
•estate for beet growing and dairying combined is 
therefore, I consider, the finest opportunity that 
has been yet ofiered in connection with the closer 
settlement movement. With the factory already 
Established, the sugar market practically illimitable, 
and the dairy export trade constant, I cannot see 
how the project can fail if the right class of settler 
is secured.” The factory referred to is located at 
Mafira, Gippsland, and had for a considerable time 
been idle. There appears now to be some reason to 
hope that a large and profitable sugar-beet industry 
will become established. 

The Wrench Explorers of Amtralia,--li is often 
-forgotten that French explorers played a very large 
part in the discovery of various parts of Australia. 
In Western Australia and Tasmania, and also in 
New South Wales, there are names which indicate 
their French origin. Notable amongst these are 
Oape Naturalists, Geographe Bay, and Cape 
D’Entrecasteaux, in Western Australia. The 
names of the first two were derived from the two 
French frigates that entered the splendid bay, on 
which the prosperous town of Busselton now 
stands, towards the latter end of the eighteenth 
century, and the Point D'Entrecasteaux was 
fiamed after D’Entrecasteaux, who located various 
points in Tasmania. Cape Jervis in New South 
Wales was at first called the Fleurieu Penin- 
■sula, and the Council of the .South Australian 
Geographical Society has recently decided to ask 
the Commonwealth Government to revert to its 
original French name, which it has borne on 
French maps since it was so named by Baudin’s 
expedition. At the present moment Count Alphonse * 
fie Fleurieu, a member of the Paris Geographical 
Society, is in Tasmania, with the object of following 
the course of these early French pioneers. The, 
Count states that he has gathered a good. deal 
of information from various sources with regard 
to the early exploration of Tasmania, with which 
his great-uncle was closely connected as the 
organiser of expeditions. He is specially in¬ 
terested in,, the voyages of D’Entrecasteaux and 
Baudin, -. ' 


NOTES ON BOOKS. 


The Crystal Palace, Sybeitham. Messrs. Horne 

& Go. and Others. 

This handsome folio, which purports only to 
be the auctioneers’ catalogue for the sale of the 
Crystal Palace in November next, is really a very 
finely illustrated account of the origin and history 
of the Palace. There must he some fifty or more 
well-executed photogravures, reproduced from 
engravings, prints, and photographs, which have 
at various times been published in illustration of 
the Palace and its contents, the history of its 
erection in Hyde Park and transfer to Sydenham, 
and of various events in its career. Besides these 
illustrations there is a historical sketch tracing the 
history of the Crystal Palace from the time when 
the Great Exhibition of 1851 was first proposed 
down to the present date. 

The account of the origin of the Exhibition is 
accurate, though naturally very brief. It would be 
easy to amplify it, and it is certainly an omission 
that no reference is made to the name of Sir Henry 
Cole, to whom, more than to anyone else, except 
perhaps the Prince Consort, is due the successful 
carrying out of the great scheme. There would 
never have been an exhibition if Prince Albert had 
not used his great influence in its favour, and it 
would never have been the success it was but for 
the energy and organising capacity of Mr. Henry 
Cole, O.B., as he then was. But the book does not 
purport to be a complete history of the Exhibition 
of 1861. What it purports to be is an illustrated 
account of the Crystal Palace and its contents, and 
in this aim it has succeeded extremely well. 


general notes. 


AgRIOULTUEAL InSTEUCTION BUEING WiNTEE 
IN FaANOE.-rThe opening of classes during the 
winter months, for instruction in agriculture, has 
.given good results. Until quite recently, little 
had been done in France 'towrards following the 
example set by other nations m Europe, where 
winter schools have been in existence for many 
years past. In Germany there are no fewer than 
one hundred and eighteen of these schools, which 
are frequented by the sons of small proprietors 
and farmers, who could not spare them from home 
during the busy times of haymaking, harvest, 
vintage, etc. Austria has sixty-seven, and in 
Holland there are six. In France, however, little 
was done in this direction until 1900, when 'M. 
L6on Dabat, then a sub-inspector of agriculture, 
in a report to the International Jury of the Paris 
Exhibition, pointed out the necessity of such 
instruction. The first school of this. kind was 
opened in 1902 at Langres, where the existing 
college buildings^and teaching stafi ate utilised' 
This example was followed at Troyes, where there 
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is another winter school, aided by subsidies from 
the various societies of Agriculture, Horticulture, 
Viticulture and Forestry of the Department of 
Aube. These were followed by Lons-le-Saulnier in 
lOOY, and Chartres in 1908; a winter course of 
practical agriculture will be opened this year at 
the Lyc4e of Chaumont, and another on viticulture 
at the College of Kpernay, in the heart of the 
wine-growing district; other schools will be 
eventually established throughout the ‘ country. 
The course of instruction at these schools covers 
a period of two years. Each school is under the 
direction of a professor of agriculture, who gives 
instruction in that subject, as well as in viticulture 
or forestry. For the remainder of the curriculum 
he is assisted by the local professors; this includes 
geometry, land-surveying, drawing, physios and 
chemistry. Instruction in veterinary science and 
hygiene is given by a local veterinary surgeon, 
whilst lessons in first aid and domestic hygiene are 
occasionally given by one of the doctors attached 
to the hospital of the town. 

Imports of Grapes to Germany. —According 
to a recent report from Berlin, the importation of 
grapes for wine-making into Germany has increased 
considerably during the last four years, as is shown 
by tbc following statistics. These figures do not 
include table grapes, of which large quantities are 
sent fropa Italy, and are given in metric quintals.* 


CoTuitry. 

1907. 

IQOS. 

1909. 

1910. 

Italy . . . 

41,260 

66,740 

66,440 

172,097 

Spain . , . 
Austria- ,) 

105,927 

72,313 

70,140 

119,183 

Hungary) 

^ 29,227 

36,801 

22,622 

79,254 

France , . 

212,688 

193,862 

158,399 

55,945 

Greece . , 

— 

— 

6,978 

6,801 

Other 1 

OountriesJ 

[ 10,764 

7,764 

7,882 

46,719 

Quintals 

399,866 

376,980 

332,461 

477,999, 


This great falling ofi in the quantity of grapes 
^ .ilnporfeed from France is due to the increase of 
price in 1910 as compared with that of previous years. 
On the other hand, the wine-makers of the Bhine 
provinces, Wurtemburg, and of Alsace-Lorraine, 
have made up the deficiency by purchasing grapes 
at cheaper rates in Italy, from the vineyards of 
Bomagna, Hodena and Mantua. In this way Italy 
has risen from the third place which she held 
before to become the chief source of supply, 

j I Traue with Algeria. — Algeria is 

; unde^^ipg-a exceptional prosperity at 

"fee present Mnae. The total walue of the exports 
^and the import between that country and France 
li, M increased hrom 682,700,000 francs (£25,268,000) 
^^’8^^84iqpaxifrancs- {£33^013,360) in 
193^63^,000 'francs' 
^year; Hie-exports 

ii pounds 


from Algeria to Franco, which in 1909 amounted 
in value to 271 million francs (£10,840,000), in 1910 
increased to 360 million francs (£15,600,000). This * 
increase of 119 million francs (£4,760,000) may, to 
a great extent, be attributed to the bad harvest 
that year in France, causing her to draw upon the 
resources of the colony to make up for the deficiency. 
The foUowing shows the quantities of some of the 
principal products of Algeria exported to France in 
1910, as compared with those of 1909 

1909. 1910. 

Grain. . . . 234,480 tons. 840/200 tons. 

Wine f 0,047,000 hectolitres 6,693,174 hectolitres 

‘ ’ 1 (182,094,000 gallons) (147,249,828 gallons). 

Olive Oil . ( IMOO (luintals 79,000 quintals 

.1 (about 30,000 cwts.) (about 168,000 cwts.) 
Vegetables . 18,408 tons. 23,400 tons. 

The value of land in the colony has considerably 
increased during the last few years. Wine-growers 
ill this more favoured climate are reaping a benefit 
from higher prices, due to the deficiency of the 
grape crop last year. The Bureau de Benseigne- 
ments, established by the Algerian Government, 
is found to render good service^to colonial farmers 
in pointing out markets in France for their, 
produce. 

The Imports, op Motor-cabs to I^ORWiY.— 
The imports of motor-cars by Norway during 
show a considerable increase in value as compared 
with those of the previous year. This is especially 
noticeable with regard to oars of French make. 
There has been, however, no falling of! in the value 
of cars imported from other oountrios, as is shown 
•by the following :r- 

Valuo of Motor GavH impoi‘te<l. 


1008. 

♦drowns. .storlitig. 
Oemiany . . 186,800 7,866 , 

Great Britain . 137,70.1 7,469 . 

Ifrance . . , . 27,000 1,462 . 

United States. 10,800 685 . 


1909. 

drowuK. £ sterling. 
186,000 10,075 

176,700 9,671 

117,100 6,843 

56,300 3,050 



Norway also promises to become a good customer 
for machinery for motor-boats. , The motor is 
steadily taking the place of the sail in the 0x4; 
tensive fishing fleet of that country. Although 
the manufacture of these motors is carried on 
successfully.in Norway, the value of those imported 
from other countries during 1909 amounted to 
1,557,100 crowns (£84,843). : France only figured 
in this amount to the value of 1,700 crowns (£92). 

Sericicultore tn Hungary.-— Sericiculture is an 
industry whiqteSias made considerable headway in 
Hungary dffin% Ihe last thirty years. In 1879 
only 2,507 kilograms (5,528 lbs.) of cocoons, repre- ; 
senting a profit of 7,400 crownsf (£308 sterling), 
were prpduq^d?*^."**.^^^®^ the production of ' 

cocoons .had-fuoreased to 1,644,972 kilograms ,, 
{3,627,163 lbst)i giving employment to 90,064 
families, %nd realising a profit of 5,179,382 crowns ;;; 

' '(£215,808); ' ; ' ' ' 

, id. f 24 CTOwna=£l sterling;.' 
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CANTOR LECTURES. 

ROCK CRYSTAL: ITS STRUCTURE 
Am USES. 

Ry Alfred E. H, Tdtton, M.A., D.Sc.,F.R.S. 

Lecture I. — Delivered May Ist^ 1911. 

Rock crystal, quartz, the common crystallised 
form of silica, dioxide of silicon, SiO.,, is, from 
many points of view, the most interesting of 
all minerals," and forms the most instructive 
example of crystalline structure known to ixs, 
displaying the physical properties of organised 
solids, crystals, in a uniquely cojnpleto and 
perfect manner., From the fact of its ubiquitous 
presence th:^ world over—silica being, «after 
water, th3 oxide most largely developed in the 
accessible part of the earth—rock crystal was 
th3 first crystallised mineral to attract the 
attention of Iho ancient philosophers. Indeed, 
this inineral actually gave its name to the whole 
science of the crystal—‘‘crystallography,” for 
the v'ord crystal ” is the anglicised Greek 
word for ice, KpvaraWos, the ancients having 
believed that rock crystal was a form of ice 
produced by the severe cold of the higher 
regions of the Alps. It is especially interesting 
that Pliny should have left us the following pas¬ 
sage of remarkable insight regarding rock crystal, 
in Book xxxvii, 9 of his “ Natural History ”: 
Qiiare scxangidis nascatur kUeribiis mn facile 
ratio inveniri potest; eo magis qnorl neque 
miicroiiis eadeyn species est, et ita ahsoUitns esi 
later urn Imvor, ut nulla id arte possit eequari. 
Pliny hxd thus obviously remarked the hexagonal 
prismatic form of the crystals, and found it 
difficult to account for such regularity of form, 
and particularly for the varied appearance of 
the pyramidally-pointed ends; he also noticed 
the wonderful polish of the prism faces, which 
he considered to be such as no man cpuld eq^uah 


The popular belief, in the Middle Ages, Uiat 
rock crystal was a harder form of ice is very 
plainly sttVeed by Albertus Magnus about the 
year 1250; for he says that the high mountains 
make the ice so hard and diy that it becomes 
“ crystal,” ex iJlo sicco coagulat glacicm in 
crystallum. Even as late as 1550 Agricola was 
only able to report progress in the knowledge 
of rock crystal to the extent that it -was not 
ice, but a denser product of cold, aucciis frigore 
densafvs. 

A very curious passage occurs in the wiitings 
of our own Sir John Mandeville of the year 
1356, in which he states that “ diamonds grow 
on rocks of crystal” in Indo-China, and that 
“ they grow together, male and feinale, and are 
nourished by the dew of heaven, . . . If a man 
keep them whh a little of the rock, and wet 
them with Ma 3 ?‘-dew often, they shall grow every 
year,, and the small will grow great,” Thus 
we have here a remarkable record of the 
growth of crystals, and an early observation of 
the fact that pi'ecious stones and metals are 
often found associated with rock crystal, unless 
Sir John mistook the more perfectly-developed 
crystals of quartz for diamonds. 

In the year 1669, a far-seeing treatise, De 
solido Ultra solidum naturaUter confento, was 
published by Nicolaus 8teno, a Bane resident 
in Florence, in which the first real ste]>8 in 
crystallography were taken, all derived from 
the study of rock crystal He showed that the 
prism was of truly hexagonal section, the angles 
being all 60"^, and the terminations hexagonal 
pyramids, the apices of winch in an ideally- 
formed crystal might be considered to be joined 
by the axis of the prism. He entirely rejected 
the idea of cold as the cause of the formation 
of rock crystal, and suggested a magnetic force 
of crjT’stallisation. Being a great authority on 
anatomy, he pointed out that the growth of 
the crystal diSered from that of liring objects, 
which grow frogi within, in occurring by accre¬ 
tions from without, of minute p'articles of Ihe 
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substance of -wlxieJi iJicy are (ioinposed, cavried 
in solution by a liquid. He sliowcd further 
that growth occurred chiefly at the ends, as 
indicated by the transverse striae on the prism 
faces, which he considered as groAvth marks. 
Moreover, he was the lirst to discover, or at 
any rate to record, the fimdanientally important 
fact that the angles between the faces, that is, 
their mutual inclinations, were alv^ays the same, 
whatever the relative development of the faces 
might be. 

This fact was further confirmed between the 
years 1688and 1707 by Giiglielinini, whose memoirs, 
moreover, relate also to otlxer ox\ystalline siili- 
stances besides rock crystal, axid the constancy 
of the angular magnitudes between the crystal 
faces of any oiie substance was extended by 
ixim into a. great law of Nature. About this lime 
also Huyghens—^who had been stud;idng the 
double refraction of Iceland spar, the wonder¬ 
fully clear rhombohedral form of calcium 
carbonate, CaCOy, which had then recently 
(1670) been discovered at Eskif jordhr, in Iceland, 
ixnd its birefringence observed by Bartolinus— 
pointed out the further fact that rock crystal 
also possesses the property of doxxble refraction, 
although to a much less exteirt than Iceland spar. 

It will thus be seen what a large share the 
study of rock crystal has had in the pioneer 
work of unravelling the nature of crystals. If 
it should be desired to follow fiuther the history 
of the development of crystallography, from the 
end of the seventeenth century to the present 
time, a concise account will be found in the 
lecturer’s book on “Crystals” (Kegan Paul, 
International Scientific Series, 1911); and any 
who desire to undertake still deeper study and 
to carry out original investigation will find use¬ 
ful the lecturer’s larger work, “ Crystallography 
and Practical Crystal Measurement ” (Macmillan, 
1911). 

After a few words about the origin and occur¬ 
rence of quartz, we may pass on to inquire 
what is the modern conception of a crystal in 
general, and then to elucidate the particular 
inner structure of this wonderful mineral, quartz, 
to which it owes both its exterior shape and its 
physical properties. 

That silicon dioxide, SiO.,, is the most 
abundant of all the naturally-occurring solid 
oxides is responsible for the very common 
oocmTence of quartz in good crystals. For 
water, especially when it is slightly alkaline 
(with carbonates or hydrates of the alkalies) 
and warm, and still more when under pressure, 
is of dissolving quite appreciable quan- 


tiiies of silicon dioxide; in the case of Hie 
presence of free alkali, sotla or jxotasli, a soluble 
silicate of sodium ox* ])ota.ssium may bo forjutM], 
w^hich, under certain circumsiances (i lxe reaction 
being a reversible one), in contact with Ccarbonic 
acid derived by solution of atmospheric carbon 
dioxide in w'ater, becomes decomposed to 
carboxxate of iho moi;U u'ith liberation of free 
silicon dioxide. According to the circumstances, 
and especially as to whether the deposition is 
rapid or slo’w, the silica takes the form of opal 
or other amorphous variety of Ksilicoxi dioxide, 
of clear crystals of quartz, or of agate or other 
semi-crystalline variety. The long periods of 
tiine during wlxicli slow |)ro{3esses are at work 
in Nature is doubtless the Cibuso of the formation 
of the most, perfect and beautiful crystals of the 
well-known minerals, and some such mode of 
formation is pvobtxbly responsible for most of 
the development of quartz crystals in cracks 
and crevices of the earth’s crust, so plentiful in 
mountainous districts. 

- Besides the deposition of quax'tz from the 
state of solution, however, volcanic action is 
responsible for the cxystallisation of quartz from 
the fused rocks in deep-seated cxivituis; for the 
juore acidic rocks (those containing the largest 
proportion of silica, a feeble acid, oitlxor coju- 
bined in silicates or as free quartz), such as 
granites, qxiari.z porphyries and rhyoliU^s, coni.aiu 
innmnerablo crystals of free silicon dioxide, 
quartz, which arc clearly revealed by their 
brilUant transparency when very thin, slices of 
the rocks are cut, ground and polished for 
examination xmder the microscope, and par¬ 
ticularly by the brilliant coloxxrs of Newton’s 
first or second order spectra which are xxflorded 
when polarised light is used. We see this par¬ 
ticularly well in the oases of the microscope 
slides of graphic granite, muscovite granite, and 
quartz porphyry exhibited on the screen with 
the aid of the projection polarising microscope. 
Here we have the case of the crystallisation of 
silicon dioxide fronx the molten state, in the 
midst of a magma itself xxiore or less crystalline, 
exhibiting crystals of felspar and mica or horn¬ 
blende, or a micro-crystalline (quartz porphyry) 
or crypto-crystalline (rhyolite) base in which the 
quartz crystals are very clearly marked, although 
then* margins have often lost the hexagonal 
form owing to ixaving been eaten into by the 
basal magma. Whatever be the mode of origin, 
however, the chief point to observe is that the 
internal structure of all perfectly-developed 
crystals of quartz is idehtioal. 

Indeed, the most wonderful thing about a 
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crystal, and one which is especially emphasised 
by quartz, is that whether it be of microscopic 
dimensions or of huge size, the structure is the 
same, and when the external parts are properly 
developed the faces are of the same character, 
inclined to each other at exactly the same angles. 

Large crystals of quartz have been known 
from very early times, and were used even by 
the Romans as transparent material out of 
which to fashion “ crystal ” cups and vases, as 
will be more particularly referred to in the 
fourth lectm-e. Some very fine specimens of 
early carvings of ornamental vases of rock 
crystal are exhibited in the Waddesdon room 
of the Rothschild collection at the British 
Museum. The Alps have always proved fertile 
in cavities containing large crystals of quartz, 
one at Zinken, to which attention has recently 
been called by Mr. Cheshire, having been 
discovered early in the last century, with roof, 
wails, and floor lined with masses, of magnificent 
large crystals, of which 50 tons were removed ; 
the largest crystal weighed 800 lbs., and was 
placed in the Natural History Museum of Paris 
fcy the great Napoleon. More recently, in 1867, 
a cavity was discovered in a vein of smoky 
quartz from which 200 tons of crystals were 
removed, the largest weighing 250 lbs. 

But the most remarkable find wth which 
the lecturer is acquainted was that made in 
December, 1897, by Mr. ,J. E. Burton, at the 
. old Green Mountiun mine, Mokelumne Hill, 
Calaveras County, California. Particulars of 
this discovery the lecturer owes to the kindness 
of his friend, Mr. G. V. Boys, who is also a friend 
of the discoverer. Among a considerable number 
of large crystals, Mr. Burton eventually came 
across one, which was successfully removed 
after encountering many engineering and trans¬ 
port difficulties, which measured lift. 7ins. 
in circumference and 4 ft. 2 ins. in length, and 
the weight of which was just over 2,200 lbs., 
almost exactly a ton. It was of quite remark¬ 
able purity for so large a crystal, and was 
surrounded at the base by forty-seven smaller 
ciystals which assisted in protecting it from 
injury, the weight of the whole mass being 
2,630 lbs. It was secured by the well-laiown 
firm of Tiffany, of New York, for the cutting 
of crystal-gazing spheres, the largest being a 
si>here of 14 ins. diameter of clear crystal, 
besides several smaller ones of 8 ins. A sphere 
of rock crystal of 8 ins. diameter was already at 
that time in the possession of Miss Jay Gould, 
having been made in Japan from a large Japanese 
crystal of quartz. Indeed, the Japanese have 


long been known to be specially skilled in the 
cutting and polishing of rock crystal, and have 
been famous for the production of large spheres 
of rock crystal for “ crystal-gazing ” purposes, 
tAVO of somewhat smaller size being shown on 
the table. 

Passing now to the discussion of the question 
“ What is a crystal ? ’’’ we are in a position to 
state at once that the evidence is noAV over¬ 
whelmingly complete that a crystal is a homo¬ 
geneous structure built uj) on the plan of a space- 
lattice, each of the unit cells of which is the 
habitat of a chemical molecule of the substance 
of Avhich the crystal is composed, and of which 
it is the most highly organised solid form. 
Instead of regarding the centres of the cells, 
however, as the points representative of the 
structural units, we may equally well, by moving 
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Fig. 1.—Triclinic Space-Lattice. 


them all equally parallel to themselves in 
imagination, consider the points or “nodes” 
of intersection of the three sets of parallel lines 
(the edges of the cells, the nodes bemg the 
corners of the ceils) as the points representa¬ 
tive of the chemical molecules. It was shown 
by Frankenheim and Bravais that there are 
fourteen such space-lattices possible, all of which 
show the full symmetry of one or other of the 
seven crystal systems, the cubic, trigonal, 
tetragonal, hexagonal, rhombic, inonoclinic, or 
triclinic. As a typical example of a space-lattice, 
and the one of the most general form, the 
triclinxc space-lattice is shown in Fig. 1. 

But the chemical moleoiiles, the arrangement 
of which thus determines the crystal system, 
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(hve not Ihg ultimate units, being comiJosed of 
elementary atoms, and it is the arrangement of 
those ultimate units, the elementary atoms, 
which determines the class of the system. For 
besides that class of each system which exhibits 
the maximum symmetry possible to the system, 
the so-called holohedral class, there are one or 
more (as many as seven in the cases of the 
trigonal and tetragonal cla.sses) other classes 
possible which exhibit only partially, and in 
more than one way, the symmetry of the system, 
while conforming to the minimum symmetry 
essentipJ to the system. Thus the cubic and 
hexagonal systems comprise each five classes, 
the rhombic and monoclinic each three, and 
the triolinic tw'O classes, making with, the 
fourteen already referred to belonging to the 
trigonal and. tetragonal systems no less than 
thirty-t-wo classes of crystal symmetry, each 
characterised by its own specific elements of 
symmetry. 

The elements or criteria of symmetry are 
planes and axes of symmetry. A plane of sym¬ 
metry is obviously a plane on each side of which 
ths disposition of the parts of the crystiil is 
similar, one hi-lf being the mirror-image of the 
other half, the plane of syiiimetry being regarded 
as the reflecting surface of the mirror. An axis 
of symmetry is such that rotation of the crystal 
around it for a definite aliquot part of a circle, 
which may be 180°, 120°, 90°, or 60°, brings the 
crystal to look precisely as it did before the 
3.*otation. Th3 four kinds of axes of symmetry 
corresponding to rotations of the four amounts 
just specified are termed digonal, trigonal, 
tetragonal, and hexagonal axes, as two, three, 
fom‘, and six such rotations respectively bring 
the crystal into the identical position started 
with. 

Now the possession of a single hexagonal, 
tetragonal, or trigonal axis of symmetry is the 
eh iraoteristie of the three respective systems 
named after these specific axes, and quartz belongs 
to ths third of these systems, the trigonal. 
Ligonal axes, one or more according to th^ 
system, are common to all the seven crystal 
systems except the triclinio, which latter is 
either entirely unsymmetrioal or in its holo¬ 
hedral class is symmetrical to the centre, that is, 

. a helohedral triclinio crystal is composed of pairs 
of parallel faces. But the rhombic system is the 
one pre-eminently characterised by digonal 
, ^xes of symmetry, there being three possible, 
identicsal in direction with the rectangular but 
oystallograpluc axes of reference. 

, * m?^^}inio ' system possesses one such * 


digonal axis, which is perpendicular to the 
unique i)lane of symmetry possessed by the 
crystal. The system of highest symmetry, 
however, is extremely rich both in planes and 
axes of syjtimetry, its supreme holohedral class 
possessing no fewer than nine planes and 
thirteen axes of symmetry, of which six are 
digonal, four trigonal, and three tetragonal 
axes. Thus a holohedral cubic crystal, such as 
a garnet for instance, is endowed with no less 
than twenty-two elements of symmetry. 

Symmetry axes must not be confused with 
the crystal axes of vefereiice, These latter are 
three in number in all the systems but the 
hexagonal, in which four are employed, three 
being horizontal ones inclined at 60° to each 
other, while the fourth, identical in direction 
with the hexagonal axis of symmetry aiid 
usually arranged vertically, is perpendicular 
to the three just referred to. These axes arc 
parallel to the edges of the hexagonal prism 
terminated by a pair of flat normal end-faces, 
the so-called basal-plane faces. In the cubic, 
tetragourd, and rhombic systems the crystallo¬ 
graphic axes intersect rectangularly and are 
parallel to the edges of the cube, the tetragonal 
prisin, and tho rectangular rhombic solid formed 
by the primary faces (pini.kt)icls) of the rhombic 
system aivilogous to those of the ctibe; tho 
three axes are of equal length in the case of 
the cube, and are identical in direction with the 
tetragonal axes of symmetry; t.wo are equal in 
the case of the tetragonal ax(»s, the third axis of 
diSerent length being idciitical in direction with 
the tetragonal axis of syjumetry; while in the 
rhombic system all three axes are unequal. In 
the monoclinio system the three unequal axes 
are like the rhombic oues, except thit one of 
them is inclined to the plane of the other two, 
and in the trielinic system all throe are inclined 
to each other as well as being t)f unequal lengths. 
In th3 trigonal system the three crystal axes 
are parallel to the edges of the primary foiMi, 
tho rhoinbohedron, which may be regarded as 
a cube standing on one cjorncr with a diagonal 
vertical, tho cube being either compressed or 
extended along this diagonal direction, which is 
identical in direction with tho singular trigonal 
axis of symmetry. It is also possible to use 1 he 
hexagonal axes for the description of trigonal 
forms, and indeed, under the old methods of 
description, before the preseiat tmly scientific 
method of regarding axes and planes of symmetry 
as the only real criteria of symmetry, the 
trigonal classes were considered as “ hiijii- 
hedral ” classes of the hexagonal system, tliat 
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is, liaxagonal forms in which h'ilf th'i number 
of faces constituting the hexagonal chssos wore 
suppressed. 

Now quartz crystallises, as already nion* 
tioned, in, this particularly interesting trigonal 
system of symmetry. The holohedral class of 
the system, exhibiting the maximum degree 
of symmetry, possesses, • in addition to the 
essential vertical axis of trigonal symmetry, 
three symmetry planes mutually inclined at 
120 ^ and intersecting in the trigonal axis, 
as well as an equatorial plane of symmetry 
horizontally arranged at right angles to the 
trigonal axis, and also three digonal axes of 
symmetry lying in the equatorial plane at its 
interseq^ion with the three vertical symmetry 
planes. But quartz does not develop this full 
holohedral trigonal symmetry, but that of the 
trapezohedral class of the system, no i>kne of 
symmetry being present, and the three digonal 
axes occupying positions in the horizontal plane 
midway between those of the holohedral class. 
We may represent those elements of symmetry 
by the diagrams given for right- and left-handed 
qu? rtz respectively in Pigs. 2 and 3. 

The trigonal axis perpendicular to the plane 
of the paper (the equatorial plane) is represented 
diagranxmaticaliy by the little equilateral 
triangle in the centre, the three digonal axes 
by the dotted diameters terminated by little 
ellipses, an equilateral triangle and an ellipse 



Pig. 2.—Elements of Symmktby of Right- 
handed Quaetz. 


being the symbols introduced by Gadolin for 
the ready indication of a trigonal and a digonal 
axis of symmetry respectively. And this leads 
us to the consideration of a most convenient 


mode of drawing a plan of (he crystal faces. 
For we may imagine each of the diagrams in 
Pigs. 2 and 3 to be the projection of a sphere on 
its equatorial pb,ne, Ihx eye being supposed to 



Fig. B.—Complementary Ptoure for Left- 
handed Quartz. 


be situated at the pole; and we may then adopt 
the exceedingly useful convention of employing 
such a spherical, or more correctly stereogi’aphic, 
projection as our plan displaying ths distribu¬ 
tion of the faces and the symmetry of the crystal 
in an obvious a.nd interesting manner. We 
imagine the crystal to be placed at the centre 
of 'ih3 sphere, and that normals are drawn to 
all the faces or their planes produced, from the 
centre of 11x3 sphere, and 11x3 points where these 
normals cut the siud’ace of the sphere arc con¬ 
sidered as points or ‘‘ facial poles ” representa¬ 
tive of the faces. If, then, wo take the solid dot 
near the front of Fig. 2 and to the right of the 
back-to-front diameter as such a facial pole of a 
face of most general character, inclined to both 
the vertical trigonoi axis and to the horizontal 
digonal axes, then it will be obvious that the 
operation of the trigonal axis, rotation for 120*^,. 
will require two other facial poles to be present,, 
similarly placed with resi)ect to the three 
digonal axes and at 120’’ from each other i.i 
the diagram. Also t he operation of each of tlxe 
digonal axes, rotation for 180°, xvill require the 
presence of a second facial pole, represejited by 
a little ring insteixd of a dot, at an equal distance 
oil the other side of that axis, and x'epresonting 
a face in the lower hemisphere. Now these 
six faces thus required to be present by the 
symmetry elements,^ in operation, when one 
such face is given as present, make up a double 
trigonal pyramid of which the lower half is 
rotated somewhat with respect to the upper, 
screw-wise, anS the solid thus produced is 
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known as a trigonal Irapezoheclvon. The one 
coiTespondiiig to Fig. 2 is represented in Fig. 4. 

But there is no more reason why n’e should 
have started with a dot-pole to the right of the 



Fig. 4.—Bight Trigonal Trapezohedkon. 

back-to-front diameter of Fig. 2 than with one 
to the left of the latter, and the similar diagram 
drawn on that assumption is shown in Fig. 3, 
and the solid which it represents, complementary 
to that shown in Fig. 4, is given in Fig. 5. -Now 
it will be at once apparent that Figs. 2 and 3, 
and also Figs. 4 and 5, are the luirror-imagos 
or reflection-complements of each other. This 
means in actual fact tliat two trigonal trape/.o- 
hedra, which are the mirror-images of each oilier, 
are possible, and the two solids are quite distinct, 
for no amount of rotation will bring either to 
I’esemble the other. That of Fig, 4 is called 
the right trigonal trapezohedron, and ilut of 
Fig. 5 the left variety. This fundamental fact 



Fig. 5.—'Lest? Trigonal Trapezohedron, 

respecting the general form of this class of 
trigonal symmetry ajBfords the explanation of 
tho two varieties, right and left-handed, 
which mineral shoi^s characteristic 


development, in ihe well-known litile ;r faces, 
of the twi) trapczoli'^dra. Indeed, so fundamental 
is the fact tliat ihis class of trigonal symmetry 
is currently known both as the trii})ezohcdral 
class and the qiau’lz class. 

Two characteristic crystals of quartz, a left- 
handed and a right-handed one, are shown in 
Figs. 6 and 7, on which the small faces a; are 
those of the left and right trigonal trapezohedra 
respectively. Also, the little adjoining faces s 
are those of another pair of mirror-image com¬ 
plementary and quite distinct forms of the 
tra})ezohedral class of trigonal syrumetry, the 
left and right trigonal bipyramids. The other 
faces shown on Figs. 6 and 7 are those of the 
hexagonal prism w, which is a form common 
to both the hexagonal and trigonal systems, 
and which is also co]nmon to both varieties of 
crystals of the trigonal trapezohedral class ; also 
those of the two complementary rhombohedra 
r and r', which together make up what appears 




Fig, C,—Bight-hanoki.) Fig. V.-Left-hanbep 

Quartz. Quartz. 

to be the hexagonal pyramid terminating each 
end of a fully-developed quartz crystal. Alter¬ 
nate faces of the pyramid belong, however, to 
dijfferent rhombohedra, three to r and three to r\ 
and they are often characteristically difCerent, 
either in amount of development, or in polish; 
the faces of the rhomboheefron r being much 
more brilliant than those of r\ Moreover, the 
quartz crvvstals from a particular locality in 
Ireland oharaoteristically show one rhoinbo- 
hedron only, without a trace of the other. 

It will be observed, further, that the little s 
and X faces occur replacing left solid angles on a 
left-handed crystal, and right solid angles on a 
right-handed crystal. Also, if x faces be absent, 
a good little s face is often present, and it is 
usually marked by strijB parallel to the edge w, 
which enable the location of the face, and its 
nature, to be recognised. 
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THE INTERNATIONAL 
ELECTROTECHNICAL COM¬ 
MISSION. 

Bepokt of the Fourth Meeting, held in 

Turin from September 7th~11th, 1911. 

The fourth meeting of the International 
Electrotechnical Commission was held in Turin 
last month, coming to a close on Septem¬ 
ber 11th. 

The work of the Commission has steadily 
grown in importance during the last few years, 
and the meeting that has just terminated was 
considered one of the most successful yet held. 
The need for such a supreme international 
authority on electrical matters had made itself 
evident. The relations between engineers and 
firms concerned with electrical goods in different 
countries make it essential that there should 
be some common understanding regarding the 
rating of machinery and terms and symbols 
used. The Commission has already been 
signally successful in rendering assistance in 
this direction, and year by year has gained 
additional support. At the last meeting no 
less than twenty-one different countries were 
represented, and this led one of those present 
to refer to the gathering as The World’s 
Future Electrotechnical Parliament.” 

The opening ceremony and subsequent meet¬ 
ing took place in the Palazzo della Prefettura, 
where an impressive address of welcome on 
behalf of the Italian G-overnment was delivered 
by His Excellency the Minister of Posts and 
Telegraphs, Signor Avv. T. Calissano, The 
proceedings were formally opened by Colonel 
E. E. Crompton; and Professor Elihu Thomson, 
the honorary President, who had travelled 
specially from Boston to attend this meeting, 
delivered a most interesting and inspiring 
address. 

“To us members of the Electrotechnical 
Commission,” he said, “ gathered together under 
the canopy of the glorious Italian sky, historical 
memories are bound to occur. When the 
people of the Orient, reduced to impotence by 
their overwhelmmg riches, allowed the world’s 
sceptre to slip from their enfeebled grasp, it 
was here in Borne that it was again raised 
aloft. The civilisation of the Latin races de¬ 
veloped to so high a degree, that even to-day the 
most advanced nations are glad to take advan¬ 
tage of it. And when, in its turn, the great 
Eoman, Empire feh before the hoards of 
Barbary, when intestine wars and medieval 
invasions decimating Italy seemed once more 


to arrest the march of civilisation, the torch of 
the Latin races, far from being quenched, burst 
anew into brilliant fiame. Such names as St. 
Thomas Aquinas, Dante, Michael Angelo, 
Galileo, and Leonardi da Vinci, witness the fact 
that in Art, as in Science and Philosophy", 
Italian genius has been able to produce men 
before whom the centuries to come will 
homage even to the end of time. 

“ Coming now to the field of science which is 
the real reason for our assembling here to-day, 
we remember those pioneers Galvani and Volta, 
to whose genius and ability the first practical 
development of electrotechnics is due. Fifty 
years later Antonio Pacinotti gave us the 
principle of the dynamo electric machine for 
continuous currents. Later Galileo Ferraris 
discovered and gave to science the revolving 
field, which has enabled polyphase currents to 
be made use of with such success.” 

Proceeding, Professor Thomson alluded to the 
development of wireless telegraphy, with which 
the name of Signor Marconi will always be asso¬ 
ciated. It was befitting, he said, that, at this 
celebration of fifty years of national unity, Italy 
should hold an international exhibition, which 
w'ould serve as a centre for several congresses 
and illustrate both the advances in electrical 
science and its infiueuoe on the commercial 
development and prosi>erity of nations. 

Professor Thomson also dwelt upon the fact 
that much of the work so far carried out had 
served to pave the way for future efforts. It 
was necessary to proceed with caution, because 
conditions of the electrical industry were con¬ 
stantly changing, and it was not desired to 
retard the progress by trying to standardise 
matters which were in a constant state of- 
change. The Commission, however, was alive 
to the importance of conducting its work in 
such a way as to avoid anything of this nature, 
and to be of permanent assistance to the 
electrical industry. 

The variety of subjects which the Commission 
had to deal with was very great, and it was 
therefore desirable that similar international 
committees should be appointed to report to 
the central office on their respective subjects. 
This suggestion afterwards received the ap¬ 
proval of the Congress, and three sectional 
committees of this kind have been formed, 

One subject on which there was a special need 
for agreement was the nomenclatmre and terms 
used in illuminating engineering. It was com¬ 
mon knowledge that the expressions of methods 
in different •countries differed considerably, 
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and it would bo advisable for the Electro¬ 
technical Committee to co-operate with the 
illuminating engineering societies in Europe 
and America when dealing with these points. 
In passing, he welcomed, on behalf of the 
Commission, the presence of Mr. Leon Gaster, 
the hon. Secretary of the Illuminating 
Engineering Society of London, who harl been 
specially invited to attend this gathering, and 
laid stress on the important international 
organisation of the society which he represented. 

Colonel R. E. Crompton, hon. Secretary of the 
Commission, gave a brief description of the 
work undertaken since its formation less than 
four years ago. He recalled that in 1908 there 
were only ten countries participating, whereas 
local electrotechnical committees in no less than 
wenty-one countries have now been appointed, 
and several other countries have since under¬ 
taken to do so. He also pointed out that the 
short biography of the life and work of their 
late President Masoarfc, so ably compiled by 
Professor Paul, had been very much appreciated, 
and sugg ?sted that the masterly brief biography 
of the late Lord Kelvin, writsten by Professor 
Silvauus TiompsoQ, should be published in 
E jglish and French at the expense of the Com¬ 
mission. This suggestion was adopted imani- 
mously, and we may look forward to seeing this 
valuable addition to the publications of the 
Commission in print ve»'y shortly. 

The official meeting took place on Monday, 
September 11th, and a number of important 
resolutions were passed unanimously. Many 
of these had to deal with the list of terms 
previously submitted, which were now adopted 
unanimously after a few slight modifications 
had been made in consultation with local 
committees in different countries. 

Perhaps the most important resolution was 
that proposed by Dr. Budde and seconded by 
Mr. Alexander Siemens, regarding the symbols 
to be used to represent current, electromotive 
oroe, and resistance respectively. It is a 
common experience of students of electrical 
engineering that the text-books in different 
countries have followed different methods of 
denoting these quantities, and much confusion 
and needless inconvenience have been the 
result. It has now been agreed that the list 
shah be the same in all countries, namely: 
I for current, E for electromotive force, R for 
resistance. In order to arrive at this desired 
^ult, concessions were made by several nations. 
Getetnany, for example, abandoned the letter W 
jbitherto used for resistance, and 


Great Britain C, previously used to denote 
current. This simplification sbould prove of 
great convenience, and we may hope that it 
may be followed in other directions. 

Another matter on which valuable agireement 
was arrived at, was in connection with the graphi¬ 
cal representation of alternating electric and 
magnetic quantities, it being resolved that in 
future advance in phase should be represented 
in the counter clockwise direction. This again 
is an important decision to students, for text¬ 
books in different countries have hitherto some¬ 
times followed exactly the reverse convention, 
so that the same diagram might occur in two 
books with opposite meanings. 

Other resolutions referred to the rating of 
electrical machinery and apparatus, the pro¬ 
positions of the previous unofficial Congress in 
Brussels, 1910, being adopted without modifi¬ 
cations. 

The necessity for studying the terms and 
symbols used in connection with illumination 
was pointed out by the hon. Secretary of the 
Illuminating Engineering Society of London, 
Mr. L. Gaster, who suggested that the various 
national committees should be requested to put 
themselves in touch with the societies in thoiv 
respsotive countries dealing with these (jiiestions. 
The proposal received the support of Dr. A. 
E. Kennelly and Dr. Clayton Sharp, speaking 
as President and X^ist President respectively of 
the Illuminating Engineering Society in the 
Unite! Statas, and the Commission unani¬ 
mously accepted the ]>ropositions, and passed a 
resolution to co-operate with the illuminating 
engineering societies on these matters in the 
future. 

The resolutions of the International Electro¬ 
technical Commission will doubtless go far to 
pave the way for agreement among elect deal 
institutions, and it may be hoped tliat a similar 
oo-operation on the part of the gas institutions 
will be secured, 

The question of future meetings of the Com¬ 
mission also came up for discussion, and it 
was decided, on the proposal of Professor L. 
Lombardi, seconded by Mr. Alexander Siemens, 
that the next official meeting shoxdd be held in 
Berlin in 1913. 

Mr. Gano Dunn, President of the American 
Institution of EleotrioaPEngineers, then offered 
a cordial invitation of that Institution for 
the subsequent official meeting to be held at 
San Franciso in 1915, on the occasion of the 
opening of the Panama Canal. Professor Eeld- 

mann, seconded by Mr. W* Duddell, expressed 

# * 
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the thanks of the Commission to Mr. Dunn for 
this invitation and its willingness to hold the 
official meeting in San Franciso as suggested. 
It was also resolved to instruct the central 
office to assist the American Institution of 
Electrical Engineers in promoting an inter¬ 
national Electrical Congress to take place 
simultaneously with a meeting of the Com¬ 
mission. 

It may be added that a most important 
resolution was subsequently passed at the 
meeting of the International Electrical Con¬ 
gress, which took place in Turin last month. 
The fact that the meetings of the Commission 
and the Congress were held at the same time 
and at the same place proved to be exceedingly 
convenient, and it may be hoped that the great 
success of the gathering in Turin will form a 
valuable and encouraging precedent. It was 
decided that the time ,and place of meetings of 
Congresses in future should be determined by 
the International Electrotechnical Commission, 
the organisation of the details of the meeting 
being entrusted to the local committee work¬ 
ing in co-operation with various institutions 
concerned. 

This decision to place the organisation of 
future International Congresses under the 
supervision of the International Electro¬ 
technical Commission, which is a supreme 
administrative authority in electrical matters, 
has received very general approval. 

In conclusion, it only remains to be noted 
that the proceedings of the International 
Electrotechnical Commission were most cordial 
throughout, and it is pleasant to see that 
whatever political differences may divide 
nations, their men of science recognise no 
geographical or other artificial barriers, and are 
willing and able to meet together and make 
concessions for the common weal. The election 
of the new President, Dr. E. Budde (the present 
President of the Verband Deutseher Elektro- 
teohniker), was proposed by Mr. R. V. Picou, 
the President of the French Electrotechnical 
Committee, and carried with acclamation. 

It may be added that the fact of the meeting 
being held in Turin this year was due to the 
courtesy of the German delegates, and especially 
of Professor Dr. Budde, the newly-elected presi¬ 
dent, in waiving their prior claim for the 
gathering to take place in Berlin. In this Dr. 
Budde received the able assistance and support 
of the untiring, secretary of the Verband 
Deutseher Elektrotechniker, Herr G, Dettmar, 
and the Commission was also honoured by 


the presence of Geh. Ober Posferat Prof. Dr. 
D. K. Strecker, President of the Symbols Com¬ 
mittee of the Elektrofcechnischer Verein. 

Among the official delegates of the different 
countries who were present on this occasion 
may be mentioned: Mr. Alexander Siemens, 
Professor Silvanus P. Thompson, and Major 
W. A. J. O’Meara (Great Britain), Mr. .Gano 
Dunn (President of the American Institution 
of Electrical Engineers), Mr. C. 0. Mailioux 
(U.S.A.), Dr. E. Budde (Germany), Mr. F, H. 
Mears (Government of India), MM. P. Bonche- 
rot, R. V. Picou, and F. Laporte (France), E. 
Gerrard and 0. deBast (Belgium), Professor L. W. 
Gill (Canada), Professor A. Larsen (Denmark), 
Don Luis de la Pena (Spain), Professor C. Feld- 
mann (Holland), M. de Chatelain (Russia), 
Professor J. Landry (Switzerland), Mr. C. A. 
Rossander (Sweden), Mr, A. CosteHo (Mexico), 
Dr. A. Oya (Japan), Mr. J. Muller (Ecuador), 
etc. 

Special mention should he made of the 
valuable services of Professor Luigi Lombardi, 
the President of the Italian Institution of 
Electrical Engineers, who kindly presided over 
the unofficial meetings; of Professor G. Grassi, 
-and of Signor Guido Semenza of the Italian 
Local Committee; and, finally, acknowledg¬ 
ment is due to Colonel R. E. Crompton, the 
hon. Secretary of the Commission and its in¬ 
defatigable general secretary, Mr. C. le "Maistre, 
on whose shoulders much of the work of 
bringing the meeting to a successful issue has 
fallen. 


ESTABLISHING A SOLAR OBSER¬ 
VATORY IN AUSTRALIA.* 

The movement has gained ground steadily during 
the past year, and it is evident from the support it 
has received that much more widespread sympathy 
has been accorded to it than could have been 
anticipated at the outset. In Australia, where 
there exists a Solar Physios Committee to 
co-operate with the British Association Committee 
to promote the proposed solar observatory, the 
movement has been once more the subject of a 
favourable resolution by the Council of the 
Australasian Association for the Advancement of 
Science, and public attention has been recalled to 
the subject by the expedition of British astronomers 
that passed through Australia en route for the 

* Eeporfc of the Committee, consisting of Sir David Grill 
(Chairman), Dr. W. G. Dulfield (Secretary), Dr. W, J. S. 
iockyer, Mr. S’. McClean, and Professors A. Schuster and 
H. H. Turner, presented to the Section of Mathematical and 
Physical Science of the British Association at Portsmouth, 
3911, • 
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sokf eclipse at Vavaii, in particular by Dr. Lockyor, 
a member of this Gommitteo. 

In England the desirability of Australian co¬ 
operation in solar research has been emphasised in 
several ways. Speaking at the Eoyal Society of 
Arts, the Permanent Secretary of the Common¬ 
wealth Office described Australia’s eagerness to 
share in those pursuits of science in which she is 
best fitted to participate, and referred to the action 
taken by Mr. Deakiu’s Cabinet in offering the 
annual upkeep of this observatory, provided that 
£10,000 were forthcoming from private sources for 
its equipmeut. The British Empire League has 
accorded the proposal its hearty sympathy, and is 
now vigorously assisting the project by an active 
appeal to its members and sympathisers to support 
the movement. 

It seemed opportune to take advantage of Mr. 
Fisher’s presence in London to advance the 
observatory scheme, and a deputation was formed 
to wait upon him. The Boyal Astronomical 
Society appointed the Astronomer-Eoyal, Sir 
David Gill, and Professor Newell to attend this 
deputation, the British Empire League being 
represented by Lord Avebury, and this Committee 
by the Chairman and Secretary. In the unavoid¬ 
able absence of the Prime ^Minister of the Common¬ 
wealth at an extraordinary meeting of the Imperial 
Conference, the deputation was received by Mr. 
Batchelor, the Minister of External Affairs of the 
Commonwealth. 

Sir David Gill, leading the deputation, referred 
to the gap inlongitudo which it is necessary to fill 
before the complete scheme of solar research can 
be effected, a gap which. an Australian solar 
observatory would obviate, and pointed out her 
unique position south of the Equator. He 
mentioned the fact that the British Association 
had voted the sum of £50 towards the scheme, 
and asked on behalf of the Committee that 
the Australian Government would relieve him of 
the responsibility of this money by promoting the 
object for which it had been voted. He trusted 
that the work done by existing State observatories 
would not he interfered with by the establishment 
of a new observatory for the study of the sun. 

The Astronomer-Royal referred to the excellent 
climatic conditions of Australia for solar observa¬ 
tions. He pointed out the great theoretical value 
of a close study, of the sun in its relation to the 
study of the physical conditions of the stars and 
of their development. He emphasised the im¬ 
portance of research work being carried on, because 
of its educational value, and expressed the view 
that the existence of a solar observatory would 
stimulate the study of physios generally as weE 
as astrophysics in the universities of Australia. 
Lord Avebury dwelt upon the unusual support 
* that had been accorded to this scheme by learned 
. societies, and suggested that such an observatory 
' if established would ensure three of the four links 
in the ohain of solar stations round the'earth being 
the British Empire, arfS all four—the 


British, Indian, Australian, and Auioricau—being 
conducted by English-speaking peoples. 

Dr. Diilfield roforred to tho p»rogr6ss of the 
movement in Australia, to the previous action of 
the Fisher Ministry in offering £1 for £1, to the 
vigorously supported public meeting in Melbourne, 
and to Mr. Deakin’s promise of the upkeep 
provided £10,000 were privately subscribed. He 
further stated that over £4,000 had already been 
offered in money and apparatus, and that this 
was a sufficiently substantial sum to convince the 
Government that tho pgO];)1g of Australia are in 
earnest in the matter. Tho press of Australia 
were unanimous in its favour. 

The Minister, in reply, stated that ho was 
impressed with tho desirability of filling the gap 
in longitude, but that before action could bo taken 
it would be necessary to consult the other members 
of the Cabinet. This would bo done upon his 
return to Australia, and he personally promised 
to urge upon tho Prime Minister and his 
colleagues the de.sirability of establishing a solar 
observatory in Australia. 


THE ORIGIN AND PRODUCTION OF 
CORRUGATION OF TRAMWAY 
RAILS.* 

Tho explanation of the presentation of this paper 
on a subject previously discussed in a brief i^aper 
by the author before blio Association in 1907 is the 
fact that, although the serious increase of corruga¬ 
tion since that date has caused much trouble, 
expense, and public annoyance, tho real cause of 
corrugation lias not been recognised. One and the 
chief reason for this is tho fact that corrugation caii 
only bo prevented by calling a halt in tho direction 
in which tram-car design has increasingly tended 
in recent times. Groat weight on small wheels at 
high speeds means a combination which is destruc¬ 
tive to any permanent-way which, as a tramway 
or street railway, can be made with any known 
materials and used on the common highway. As 
an abstract of the paper which the author now 
offers, he cannot better present the salient 
points appealed to in his explanation of the 
causes and production of corrugation than by 
repeating them in the form previously outlined, 
and this he does with a fuU knowledge of the 
numerous writings and experiments on tho subject 
and of inquiries by home and Continental bodies 
troubled by this engineering ailment. 

Although the physical and mechanical conditions 
involved in the origin of corrugation are complex, 
the mode of operation of the causes is simple, and 
for an explanation simple phenomena of known 
recurrence and'" adaption in engineering works 


* Abstract of a paper read by Mr. W. Worby Beaumont, 
M.Inst.C.E-, before the Engineering Beotion of the British 
Association at Portsmouth, 1911. 
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may b© appealed to. ^Yhen a piece of cold 
iron or steel is subjected to pressure exceeding 
the limit of elastic compression by a rolling or 
hammering action, or by these combined, the 
result is spreading of the material and change of 
the dimensions. The hammering or rolling work 
done ujDon a surface tends to compress the material 
beneath it; but being nearly incompressible and 
unchangeable in density, the material flows, and 
change of form results. 

Generally the material thus changed in form 
suffers permanently no greater stresses than those 
within its elastic limit of compression or extension. 
When, however, the material is not free to flow 
or change its form in the direction in which the 
stresses set up would act, the effect of continued 
work done on the surface is the growth of com¬ 
pressive stress exceeding elastic resistance. 

In railway rails the freedom for the flow of 
the material is limited. Hardening of the surface 
takes place, and destructive compression of the 
surface material is set up. If the material be 
cast-iron the destructive compression causes crum¬ 
bling of the superficies, and the consequent relief of 
the material immediately below from stress beyond 
that of elastic compression; but when the material 
is that of steel rails, crumbling is delayed hy its 
greater elastic extensibility and toughness, the 
upper part near the surface being under intense 
compression, differentiating from a maximum at 
the surface. 

The repeated running of the heavily laden tram- 
car wheel over the rail does thus gradually com¬ 
press the surface of the crown of the rail. Of this 
stress transversely the material relieves itself 
partially by the detrusion at the edges of the rail, 
where it forms a lip on the outside or on the 
groove side, or on both. This lip remains on the 
outside of the rail, but is worn off on the inside by 
the wheel flange. In the longitudinal direction 
the stresses arising from the compression of the 
surface material are not thus relieved. The heavily 
laden tram-car wheel presses into the surface of 
the rail, and as it rolls along presses before it a 
wave of compression the translation of which 
involves the destructive rupture of the surface or 
the rise of the wheel over the minute crest of 
the wave. The result is the formation of an 
extremely hard surface in patches of various shapes 
and lengths, and separated by distances depending 
on several conditions, including the mechanical 
properties of the rail, its combined hardness and 
toughness. Where the bright hard patches alter¬ 
nate with an approach to regularity with the dull 
and rougher surface patches tlie result is known as 
corrugation. This character of surface may be 
found on every heavily worked tramway under 
conditions of such impartial contrariety that it may 
be ascribed to conditions of origin which are 
general. 

The remedy appears to he: (1) Lighter oars; 
(2) larger wheels; (3) harder rails; (4) inoderate 
speeds. 


HOME INDUSTRIES. 

Strikes and Wages .—It \vas remarked in these 
Notes a week or two ago that, although a strike 
may bring apparent advantage to the strikers—as 
in the recent disturbances at Cardiff—the victory 
may really spell loss to the winners, and the 
remark was illustrated hy owners having largely 
ceased to sign on crews at Cardiff. This apparent 
gain but real loss is shown in another way by the 
action of a shipping company noted for its liberal 
treatment of its employees. As a result of the 
recent strikes, says Fair Play, this company gave 
an advance in wages ranging from Is. to 3s. per 
day, while the seamen and firemen also secured 
large increases. Previously the company had 
always behaved very generously towards their 
men, and when the ships were in port, instead of 
discharging the seamen and firemen, found work 
for them and kept them on at day wages. Under 
the new arrangement they decided to have done 
with the men at the end of each voyage and to 
re-engage them when required, which would he 
just prior to the sailing of the vessels. They also 
employed in the different gangs for coaling, etc., 
more men than were necessary. Now the whole 
question of the employment of these men has 
been reconsidered, and only sufficient men are 
being taken on to do the work. And this is what 
is being very generally done. The employers 
consent, under pressure, to ]>ay higher wages, but 
it is a grudging consent which leads them to 
overhaul expenditure in every direction, and to 
discard every consideration hut that of legal 
liability, a change in the relations of masters and 
men that can hardly fail to deepen existing ill- 
feeling and industrial unrest. 

The Minimum iFupe.—-There is grave reason to 
fear that the present acute unrest in the mining 
industry may spread from Wales to other parts of 
the country within the next few weeks, to the 
enormous loss of all directly concerned, that is to 
say, to a very much larger x^ortion of the community 
than is generally supposed. Speaking at the 
annual meeting of the Bromhill Oollieries last 
week, Lord Furness intimated that if the three-shift 
system is abolished the company will be unable to 
work its collieries, and they will be closed at once. 
The substitution at these oollieries of two for three 
shifts would, if the managers’ estimate is correct, 
entail a loss of from ^£30,000 to ^640,000 per annum. 
Then, as to a minimum wage, the demand is for 
2 | per cent, beyond present figures. This, as 
Lord Furness contends, cannot be paid unless the 
selling price is advanced. They pay an average of 
7s. 5*8ofZ. per day for every hewer, without taking 
into account the value of free rent and free fuel. 
If no man is to receive less than 7s., and as much 
more as a good working place can give him, the 
hewing costs must increase largely, and the county 
average would probably reach 10s. for a day of' 
seven hours. The result would be that prices in 
the home trad^ must rise accordingly, and the 
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export trade would be diminished. Meantime, the 
conference to consider the question of payment to 
coal-hewers for work done in abnormal places, 
which affects all the coal-mining districts in the 
Kingdom—though the trouble is much more acute 
in some districts than in others—has met and 
separated without coming to an agreement. The 
coalowners admit the principle of payment in 
abnormal places commensurate for the work done, 
but suggest that the matter is one for local 
settlement. The men call for a national settle¬ 
ment on the basis of the recognised minimum or 
average wage of the district, the setting up of 
machinery for the determination of all disputes 
as to abnormal places, and the payment of the 
average wage pending the settlement of the dispute. 
The difference between the proposals seems so 
small that one wonders at the failure to come to 
an agreement, and it is surely not too much to 
hope that a rupture will be avoided. Unfortunately 
a section of the men seem bent upon it. 

Steamers and Boats. — The mishap to the 
Olympic” has directed attention anew to the 
question of the adequacy of the boats on passenger 
ships and the machinery used to put them into 
the water. The launching of boats from a steamer 
so high out of the water as the “ Olympic ” is a 
difficult operation. As a rule, comparatively few 
deck hands are carried, and probably the “ Olympic ’ ’ 
has not more than sufficient to launch, say, four 
or five boats at a time. This points to the necessity 
for having boat-lowering gear that can not only 
- he quickly worked but that can be worked by a 
small number of men. Wlion a steamer is 
damaged by collision, and makes water, she 
naturally lists over on the side that is damaged, 
and if the list is at all heavy it makes it difficult, 
and sometimes impossible, for the boats to bo 
swung out on the opposite side. It is, therefore, 
important that they should be swung out promptly 
before a serious list has developed. This truth has 
been recognised and acted upon by the South- 
Eastern and Chatham Railway Company on their 
boats running between England and France, The 
davits are those of Captain Petts, and are so 
constructed that by simply turning a handle fitted 
to the davit (and this could be done by the 
smallest of the steward’s boys) a boat can be 
swung out ready for lowering in lass than a 
minute no matter what angle the steamer is lying 
at. The davit is simple and always ready for use, and 
it is a little surprising, and indeed disconcerting, 
that other Channel steamers, are allowed to carry 
largo numbers of passengers although provided 
only with davits that are almost unworkable, and 
with boat-lowering gear quite unequal to the 
. requirements of emergency; 

f ; Iron Ore fro7n Russia.-—It is understood that 
7 the Russian Government have it in contemplation 

< to prohibit the exportation of iron ore by sea. For 
some time past its exportation over the western 
hrpnfeier has been prohibited. ^Ingliand, Germany, 

, principal consumers,, so that 


the measure is of iiiiorost to this country. The 
hill, if passed, will clxielly aiToct tho IvLiowoi-Itogor 
and Donotz districts, tho exports from which pass 
almost entirely through the port of NicolaiolT. 
They have beau steadily increasing for some years 
past; exports of iron ore from tho Doiiotz basin 
amounted to 26*7 million poods for tho first five 
months of 1911, against 21 million poods for the 
corresponding period last yoar, and the Russian 
iron manufacturers daring the same period took 
97*8 million poods, against 84*5 million poods. 
It is estimated that the Kriowoi-Rogor deposits of 
iron ore, which occur chiefiy on the borders of the 
Ekatcrinoslav and Chorson Governments, amount 
to about 5,250 million poods, repre.senting H,250 
million poods of iron, whilst the total iron ore 
dei)osits in the country are about 50,000 million 
poods. The present export of iron ore froniRus.sia 
would have to bo very largely increased before it 
could have any very appreciable offec* ipan the 
ore do})osits of the country. 

A New Bleaching Process .—A now bleaching 
process has just bean patented in Germany wliicU 
'dispenses with tho u.se of ordinary bleaching 
powder solutions. Tho rights have been purchased 
by a new company, tho Air Bleaching Company, 
Eileuburg, Germany, who will grant licences to 
those wishing to adopt it. Tho capital of tho 
undertaking, the Luftbleichc, G.m.b.H., is 100,000 
marks. The cloth is packed in the kior, which 
is specially arranged so that the goods are oorn- 
pletoly oovorod with the alkaline solution during 
tho whole operation, a small quantity of manganese 
sulphate hoing added to tho ordinary (‘.austic soda 
.solution. Tho goods are boiled about a couple of 
hours without the admission, of air, and then a 
stream of air is forced into tho kior under a pressure 
of about atmospheres, or l.J atmosphoms above 
tho stoam pressure. It is said that after furtlier 
boiling twelve hours, air being forced into tho kier 
during tho whole time, tho goods are completely 
bleached, no snbsequenb chemicking ” being 
necessary. A oorrsidorable saving in time and 
drugs is claimed. 

Aluminium .—Aluminium prices have now fallen 
to a point at which manufacturers cannot sell at a 
profit. The explanation is, of course, ovor-pco- 
duotion, and as the attempts to form an aluminium 
syndicate have boon abandoned it is nob likely that 
thero will bo much improvement for some time. 
At the beginning of tho year the price to Gorman 
consumers was about ,^70 per ton, during the past 
month it has been oonsidenibly under £G0, a.nd 
large quantities are said to be obtainable at about 
£62 per ton.. Prices on the Loudon Metal Exchange 
have been as low as B6i and ^53 per ton. At these 
quotations aluminium is cheaper than copper, and 
electrical companies are contracting for large 
supplies. The cost of producing aluminium varies 
with each company, but it is pretty safe to say 
that at anything under £66 per ton it cannot he 
' sold 'without,|iiotual loss to the manufacturers. 
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2Vie Broohlands Agreement. —The weakness of bhe 
Brooklands Agreement was in its failure to provide 
for a renewal of negotiations once a strike has 
begun. Amendments have now been made, with 
the uoanimons consent of the representatives of 
both employers and workmen, which repair this 
haw. It is provided that when a strike has begun 
the negotiations shall be automatically renewed in 
the same place in which they were broken off. 
The first of such meetings is to be held within a 
fortnight after the strike has begun, and they are 
to be continued, at intervals of not more than a 
month, so long as it lasts. 

The Agricultural Returns. — The preliminary 
statement of the Agricultural Returns shows a 
further reduction by 51,272 acres of the cultivated 
area of Great Britain, arable land having decreased 
by 20,986 acres, and permanent pastures by 30,456 
acres. Tl acreage of wheat increased by 97,189 
acres, ana reached a total of 1,906,043 acres, being 
a larger area than has been recorded in any year 
since 1898. The acreage of barley declined 130,734 
acres, a smaller total than any previously recorded. 
There is some indication of a revival in the culti¬ 
vation of llax, which forty years ago occupied about 
20,000 acres, but in recent years has almost dis¬ 
appeared. It is noticeable too, that the acreage 
of hops, for the second successive year, shows a 
slight extension, though it is still nearly 12,000 
acres less than it was so recently as 1907. The 
acreage under fruit is stationary. 


CORRESPONDENCE. 


THE ETYMOLOGY OF NATRON. 

With reference to the footnote by Kir Henry 
Trueman Wood on natron in his most interesting 
and acceptable paper on “The Royal Society of 
Arts,” Part IV., in our Journal of the 29th ult., I 
should like to add the following remarks to his 
own on the etymological point raised by him. 

“Natron,” through Latin “ natrum,” and Greek 
vkgov^ is ultimately from the Hebrew nether; the 
word used by the Jews to distinguish mineral 
alkalis [Hebrew Kalah “to burn,” and Arabic 
al-Kala, “the burnt”] in general, from vegetable 
alkalis, or horith. In Proverbs xxv. 20, where the 
word is translated iu the English Authorisod Ver¬ 
sion of the Bible“ As vinegar upon nitre, so is 
he that singeth songs to an heavy heart ” ; and, 
again, in Jeremiah ii. 22;—“Though thou wash 
thee with nitre, and take thoe much sopo, yet 
thine iniquity is marked before me,” obviously 
“natron,” or “neutral carbonate of soda,” is 
meant and not nitre [French form of nitrum]. 
The virpoi/ of Herodotus ii. 86, is also undoubtedly 
our natron. But Pliny, following Theophrastus 
and others, certainly includes^ various alkalis under 
the term. Thus, xix. 2C (5), he tells us that the 
Byots of Ancient Egypt, used “ nitrum ” to water 


radishes—“ in iEgypto nitro sparguntur ”—so 
famous for the mildness of their flavour. This 
reads more like nitre, or “nitrate of potash.” 
Then, in xxxi. 46 (10), he writes;—“ nitrum closely 
resembles salt”—“natri natura non mulfcum a 
sale distans ” ; which reads more like nitre than 
soda. Virgil, “ Georgies,” i. 94, states that the 
Roman cultivators soaked almonds before sowing 
them in nitrum and lees of olive oil, that they 
might bear the larger fruit: — 

“ Semina vidi equidem multos medicare sereiitos, 

Et uitro prius, et nisjrii perfundere amuren, 

Grandior ut fetus siliquis fallacibus esset.” 

Here “ nitrum ” might have been “ natron.” In 
China to this day, nitre, or saltpetre, and natron 
are confounded together. Natron is found over all 
the volcanic areas of India, the “ dhobees-earth,” 
used everywhere in that country for washing the 
clothes of Europeans, being but a crude natural form 
of nitron, combined with a proportion of muriate 
of soda. Natron also is largely yielded by “ Lake 
Lunar,” the dowsed crater [76'^ 30' E. longitude, 
and 20'"-’ N. latitude] whence were poured forth 
the trappoan streams that built up the greater 
part of the Western and Northern Deccan—the 
Deccan as distinguished from the Carnatic—when 
as yet it was still a triangular island, separated 
from the continent of Asia by the strait now 
represented by the valleys of the Ganges and the 
Indus. Gkokge BmDwoon. 

October Slid. 1911. 


SLAG AND FURNACE REFUSE 
ORNAMENTS. 

Not many years ago a great number of small 
useful articles wore on sale in London, said to be 
made of slag or furnace refuse, in pretty imitation 
of onyx and malachite. 

Can any moinbor say whether such things can 
now bo bought, and if so, where ? 

The articles coming under the writer’s notice 
were ash-trays, pin-trays, candlesticks, trinket 
boxes, inkstands, etc,, and were brittle. It would 
be interesting to learn something of the process of 
manufacture, and particularly where they were 
made, and why the general supply in this country 
ceased. John Ryle. 

Brighton. 


GENERAL NOTES. 


LkCI’UBES on Idluminatinu Enu in hie ring .—A 
special course of twelve lectures on Illuminating 
Engineering, under the direction of Mr. L. Gaster, 
editor of The Illuminating Ungineer, will be de¬ 
livered by Professor J, T. Morris, Mr, J. G. Clark, 
Mr. E. Scott-Snell, Dr. W. J. Ettles, and Mr. J, S. 
Dow, at the Polytechnic, Regent Street, on Tuesday 
evenings, beginning on October Slat, 1911, and on 
Thursday evenings, beginning on January llth, 
1912. The course will deal with all illuminants, 
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includiiig electric, gas, oil, and acetylene lighting, 
the effect of light on the eye, and the hygienic 
aspects of illumination, the measurement of light 
and iUnmination, etc. Practical proldeins, such as 
the lighting of schools, streets, factories, etc., 
will also he treated, and the lectures will be fully 
illustrated by lantern-slides and demonstrations. 
A similar course will also he delivered during the 
coming session at the Battersea Polytechnic. 

The Number of Bicycles in France.— -In 
1910 the number of bicycles in France exceeded 
2,700,000, and produced a revenue of about 8J 
millions of francs (.^340,000). The departments 
having the greatest 3iumher were those of the 
Seine, with 287,422; Nord, 146,449; Seino-et-Oise, 
87,539; Pas de Calais, 65,225Gironde, 64,889; 
Seine Inhh-ieure, 57,243; Maine-et-Loire, 53,855; 
Seine-et-Loire, 52,619; Seine - et - Marne, 52,488; 
Loiret, 50,310. The department vyith the smallest 
number was that of Lozere, with only 2,394 cycles. 


Foreign Trade op GERMANY.—The exports and 
imports of Germany during the first six months of 
the present year as compared with those of the 
corresponding six months of 1910 are given in 
thousand of marks as follows :— 

1910. 1911. Ijicmiso. 

Exports . . . 3,640,200 3,847,000 201,700 

Imports . . . 4,013,400 4,771,800 158,400 


Totals. . 8,2.59,600 


8,619,700 360,100 


£ sterling . £412,980,000 


£430,085,000 .£18,005,000 


The value of the imports in 1911 exceeded that of 
the exports by 923,900,000 marks (.^46,195,000), as 
compared with 967,200,000 marks (£48,360,000) of 
the previous year. 


Imports op Artificial Flowers to Italy.— 
According to the Bulletin dc la Chmnbrc de Com¬ 
merce frangaise of Milan, the importation of 
artifi.ctal flowers to Italy is increasing. In 1910 
the quantity of' these goods imported by that 
country amounted to 26,259 kllogs. (57,901 lbs.), of 
which 13,656 kiloga. (30,113 lbs.) were from 
Germany; 9,805 kilogs, (21,620 lbs.) from France, 
and the remainder, 2,798 kilogs. (6,168 lbs.) from 
other countries. 


International Congress por the Oil In¬ 
dustry. —An International Congress, under the 
honorary presidency of the Minister of Agriculture, 
organised by the Soci6fc6 Nationale d’Oleiculturede 
France, will be held at Avignon from November 14th 
to 17th next. The principal subjects to be discussed, 
on which papers will be read by some of ithe 
most eminent French and Italian authorities, will 
be on the extinction of auoh pests as the olive fly, 
the ph4othrips, and other parasites which have 
played such havoc of late years in the olive-growing 
districts, especially in France and Italy. Interest¬ 
ing papers are also announced on new methods 
for the extraction and purification of oil from the 
olive, as well as the results of a ?iew process of 


extraction of oil in tlio vacuum (Systcine Acapulco), 
which has boon carried out by Professor Mingioli 
of the Agricultural School of Portioi, Naples, for the 
Italian Govornmont. T6xcursion.s will ho inaclo to 
places of interest in the neighbourhood as well as 
visits to some of the host managed olive estates 
and oil works, whore many of the host known 
brands of oil arc manufactured, hlombors of the 
Congress will be entitled to a reduction of 50 per 
cent, on all railway faros, and to special terms at 
the principal hotels at Avignon. 

The Wine and Oil Production op Turkey.-— 
The production of wiiio is a growing industry in 
Turkey, especially in Syria, Palestine, and the 
Smyrna and Haloiiica districts. It is estimated that 
in 1910 the output aggregated some 100,000 tons, 
most of which was consumed in Turkey and -Bgypt. 
Europe (especially Gomiany and Franco) and 
America, however, buy increasing quantities of 
Turkish wines, both red and white. Wine, next 
to mother-of-pearl articles, constitutes the prin¬ 
cipal item of export to the United States from 
Jerusalem. It is estimated tliat out of a produc¬ 
tion of 60,000 tons of olive oil, which is a fair 
average estimate for Smyrna and the adjoining 
islands, 15,000 tons are exported, another .15,000 
tons absorbed by the Turkish soap industry, and 
the remainder consumed by the inhabitants, who, 
in consequence of the inoroasod cost of olive oil, 
are gradually forced to adopt substitutes (animal 
fats, etc.) from abroad. IFndor normal conditions 
the cost of edible olive oil averages about fivopouoo 
per pound, and the total output in tho Ottoman 
Fjmpiro amounts to about 75,000 ions. There is 
a tondency in Turkey now to prodneo higher 
grade oil, fit for European and Amiirioan tables, 
and this is particularly noticeable in Aivali, 
IMitylono and Crete. 

Mexican Oomitwoa ” Liquor.— “ Gomlteca 
is the name given to a spirituous liquor manufac¬ 
tured in Oomitan, State of Chiapas, Mexico. It is 
an exclusively local product, since in no other part 
of tho country is anything similar produced. The 
species of maguey, or agave, from which it is dis¬ 
tilled, thrives only within a radius of ton or twelve 
miles, outside of which the agave plants have, it is 
trtio, certain alcoholic properties, but in com¬ 
parison are little adapted to tho distillation of this 
class of liquor. Its specific qualities are known 
only in a fow states of tho Itepublio and in 
Guatemala, as yot tho only foreign market in 
which it has been introduced, owing to tho lack of 
proper means of transport, Tho liquor is distilled 
from pulque,” a beverage brewed from tho sap of tho 
maguey. To pulque is added a certain proportion of 
“panacha” (coarse dark sugar), then, for the sake 
of the tannin, the inner hark of a species of oak, 
styled in the native Indian dialect ‘*pajulul,” and 
last, distilled water. It is the maguey plant from 
which the liquor is extracted which gives to the 
“ oometioa ” the especial flavour and aroma. 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 

ROCK CRYSTAL: ITS STRUCTURE 
AND USES. 

By Alfred E. H. Tutton, M.A,, D.So,, F.R.S. 

Lecture II,—Delivered May 8th, 1911. 

■ In order to emplxasise tite facts referred to 
in tlie first lecture concerning the exterior con¬ 
figuration of quartz, we cannot do better than 



Fig. S.—Heasured Crystal oi^ Quartz. 

take a characteristic well-formed crystal and 
measure it on the goniometer, which will bring 
home the arrangement of the faces in a manner 
which nothing else could. Such a crysttd, 
actuitlly measured in great detail by the author, 
is shown in Fig. 8; and its stereographic pro¬ 
jection, the plan of its faces, in Fig. 9. 

The refieoting goniometer, the principal 
instrument of the orystaliographer’s laboratory,, 
consists essentially of an accurately-diyided 
circle, reading with a vernier to single minutes 


of arc, and which can be made to carry the 
crystal on its axis of rotation. The crystal is 
not directly mounted on the central axis, but 
on a little cone of wax earned at the summit 
of a series of centring and adjusting movements!, 
the latter consisting of two circular movonents. 
at right angles to each other, so that the crystal, 
which should be very small, the size of small 
shot or a small pea being suitable, may be 
brought exactly into the axis of rotation of the 
circle and adjusted so that the edge betvween 
any given pair of faces is parallel to the axis. 
A collimator, provided with a slit of the kind 

-X 



,.Fi<3. 9.— STEXlEOaBAPHIC PROJECTION , OF 
Quartz Crystal. 


fir.'it recommended by Websky, narrow in its 
central parti for adjxistment to the vertical cross- 
wire of the telescope and broad at the two ends 
in order to render it more readily visible, is 
arranged on one side of the circle, and a telescope 
on the other, both pointing to ths axis of 
rotation and perpendicular thereto, while being 
parallel to th3 circle. Reflections of the Websky 
slit are then arranged by adjustment of the 
crystal to be afforded in succession from, the 
two faces in* question, between.^which it is 
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desired to measure the angle, by rotation of 
the circle ivith the crystal axis, the telescope 
and collimator being fixed at some convenient 
angle, about 120°, for obtaining the reflections. 
The image of the slit from each of the two 
faces is then brought in succession to the cross¬ 
wires of the telescope, by rotation of the circle 
(and thereby of the axis and crystal), a reading 
of the circle being then taken for each position; 
the angular diflerence between the two readings 
is the supplement of the dihedral angle between 
the two faces, and is the angle between the 
normals to the two faces, the actual angle marked 
on the stereographio projection. This will all 
be clear from Pig. 10, in which T is the telescope, 
0 the collimator, and a, &, c the crystal, relatively 
grossly exaggerated in size for the sake of clear¬ 
ness, the face h of which is adjusted to give a 



Pig. IO.—Diagbam illusteating the Peinciple 
OE THE Goniometer. 

reflection of the collimator slit in the telescope. 
N'N' is the normal to the face 6, while NN is 
the normal to the face a, and that to 

the face c. In order to bring the face a to give 
a reflection, for instance, supposing the edge ah 
(the crystal edqre^between the two faces a and 6) 
to have been adjusted parallel to the axis of 
the goniometer, it would |)e necessary to rotate 
the crystal through the an^le on the left between 
NN and NN\ the angl^ marked by an arc. 
The little arrow on the arc indicates the direction 
of rotation when the angle db is being actually 
measured, the face a being first adjusted as b is 
shown to be in the figure, and the axis rotated 
until b is so adji:^ted, as shown. 

It is much more convenient for the orystallo- 
grapher to record these an^s between the 
normals to the faces, rather tito #ie dihedral 


supplements, because he is sure to want to 
construct a stereographio projection, and it is 
precisely the positions of these normals with 
respect to the sphere, the centre of which is 
supposed also to be that of the crystal as well as 
the sphere, which are required, the intersections 
of the normals with the spherical surface being 
the facial poles, marking the positions of the 
faces on the projection. 

The above facts can now be clearly illustrated 
by means of our little quartz crystal, Pig. 8, 
the measurement of the angles of which, and 
the construction of its stereographio projection, 
we are going to imagine we are carrying out 
together. 

We will tackle first the obviously hexagonal 
prismatic zone of faces marked m in Pig. 8. 
The process of adjusting the edge and obtaining 
reflections of the Websky slit can be grossly 
demonstrated by a large crystal of quartz, some 
six inches long, of similar character, the image 
of a Websky slit placed in front of the electric 
lantern being reflected from each face in turn 
on to the screen. 

The first thing that strikes us is that not only 
are these two particular faces adjusted by the 
adjustment of the edge between them, but that 
the whole “ zone ’’ of six faces of the hexagonal 
prism arc so adjusted, the six faces being all 
parallel to the vertical axis. I’ho actual angles 
on our little crystal pi'ovcd to be 60° within 
a very few minutes, S' being the nmximntn 
diflerence from 60° 0' in the case of the poorest 
face, while three of the more perfect faces gave 
values only diflering by a single minute. Hence, 
there is no doubt whatever that nature intended 
the zone of faces to bo a truly hexagonal one, 
of exactly 60° 0' angle. We can, therefore, set 
out our bounding or ‘‘primitive” circle of the 
stereographic projection, and place dots on it 
for facial poles at 60° apart. 

We may next conveniently measure the angle 
mr between the front m and top r faces, and on 
adjusting the edge mr parallel to the goniometer 
axis we find that not only are those two faces 
m and r adjusted, but also the parallel face m 
behind the crystal and the smaller pyramidal 
(rhombohedral) face r'> Moreover, the front and 
back angles mr and mr' prove to be both 38° 13', 
the angle between r and r' being 103° 34'. We 
may, therefore, draw a diameter from back to 
front of the primitive circle in Pig. 9, to represent 
this zone, and mark on it the two poles r and r' 
* at their proper positions equidistant from the 
centre and from the m poles. A very simple 
oonstructioh (marking off the angle on the 
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primitive circle instead of the diameter, and 
joining the marked-o:^ point to the pole of 
the other hemisphere, the line of junction 
cutting the diameter at the facial pole re¬ 
quired) enables this to be done on the draw¬ 
ing at once. Similarly, if we measime the 
angles between other m and r and m and r' 
faces along the two other such zones, represented 
in Fig. 9 by the two other diameters drawn in 
strong lines, we find that the angles are always 
38® 13" for mr or mr' and 103° 34' for rr\ the 
greatest divergence owing to slight facial 
distortion never exceeding 6' in the case of 
our actual little quartz crystal. 

We may now draw circular arcs through the 
m poles on any one diameter and the r and r' 
poles on the two other diameters, as sho%vii in 
Fig. 9, and measure the angles along them, that 
is, between the actual m and r' faces belonging to 
these different cross-zones. When we do so, 
we discover a further important fact, namely, 
that the little s and x faces of the left trigonal 
pyramid and left trigonal trapezohedron (for 
our quartz crystal is a left-handed one) are 
situated in these cross-zones. Thus, to take a 
single example, when we measure the angle 
between the front m face and the top-front-left 
r' face we come across the images from the 
faces • X and s which replace this left-hand 
corner of the crystal, in intermediate positions 
between the m and r' images. The actual 
angles wore mx =* 12° 1', «= 25° 57', 

s /« 28° 54', altogether making up an angle 
mr' of 66° 52'. Those angles are precisely those 
of the characteristic left trigozial pyramid 
$ - (421) and trapezohedron x - (421) of 
quartz. 

Our little crystal shows a second pair of those 
s and X faces on the left-back corner, but the 
third pair belonging to these two forms wore 
not developed. No such right-handed forms 
are present at all, however, modifyaig right- 
hand top corners of the m faces, so that the 
crystal is clearly a left-handed one. 

We have thus actually worked out the sym¬ 
metry of quartz, and proved it to be trigonal 
trapozohedral, and that two distinct varictios 
are possible, a right-handed and a left-handed, 
our example having been one of the latter 
variety. 

We have thus made perfectly clear to our¬ 
selves the external configuration of quartz, and 
are now attracted by the further problem of the 
unravelling of the internal structure which is 
the prime cause of this outward development. 
There are several very interesting modes of, 


tackling this more difficult problem, the chief 
of which are the study of the action of solvents 
on the facial surfaces of the material of the 
crystal, the nature and shape of the minute 
internal cavities which the microscope reveals 
in such abundance, the indications of any 
cleavage which may be developed, the develop¬ 
ment of any electrical excitation on heating and 
cooling again, and, most important of all, the 
effect of the crystal structure on the passage of 
light waves through it in different directions. 

Considering first the evidence afforded by 
cleavage, this is very emphatic, in spite of the 
fact that quartz cleaves with only the greatest 
difficulty, and then only with the formation of 
more or less imperfect cleavage surfaces, very 
different to the perfect ones, as good as the 
best crystal faces, of calcite. Indeed, this fact 
of the difficulty of i>rovoking cleavage in quartz, 
and its rare occurrence naturally, enhances 
wonderfully the importance and use of the 


<. .x-"" 
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Fio. II.—Unit Oeltj of BiioMBoin-mEArj 
Space-Lattice. 


mineral, bothf or scientific and industrial purposes”; 
for it enables lenses, prisms, and plates of the 
mineral to be cut, ground, and polished with 
the greatest ease, without risk of flaw, and with 
a most satisfactory result as regards clear trans¬ 
parency and absence of defects. But when a 
quartz crystal is heated and then suddenly 
cooled by plunging it into cold water it breaks 
up into rhombohedra closely resembling cubes, 
the angle of which is 85° 46', that of the primary 
rhombohedron r of Figs. 6 and 7, Now it is 
interesting also that simple apparent cubes, 
really those rhombohedra, of quartz are occa¬ 
sionally discovered, quite a number having been 
found in the neighbourhood of Bristol. 

These facts afford not only most valuable 
confirmation of tho trigonal as distinguished 
from possible hexagonal symmetry of quartz, 
but also indicate that the space-lattice structure 
present is that of the rhombohedron, the elemen¬ 
tary cell of which is represented in Fig. 11. 

Thus we conclude that if each molecule SiO^ 
were represented by a point, the points would 
be arranged its the form of a rhomhohedral 
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sp^’ice-lattice h'^Aaiig the angle of the rhoinbo- . 
hedron of quartz, Sif 46'. 

If we take t.he hexagonal section of a prism 
of quartz, and heat it gently and evenly over a 
small Bunsen flame or other source of heat, 
and tlien allow it to cool, electrical excitation 
is developed, positive and negative electricity 
being produced respectivety at alternate corners 
of the hexagon. Now the three digonal axes of 
symmetry emerge at the six corners, and the 
little trigonal pyramid and trapezohedron faces 
s and X are present at alternate corners corre¬ 
sponding to one end only of each axis, and it is 
interesting that these corners where the little 
distinctive faces are present are those which 
become negatively electrified, while those corners 
where no 5 and x faces are developed become 
positively electrified. This disposition of 
the pyroelectric poles is precisely in accordance 
with the symmetry of the trapezohedral class 
of trigonal symmetry, and of no other, thus 
confirming our conclusions based on other 
considerations, These facts can be readily 



Fig. 12.— Distbibution oit Sulphur axd Rhd- 

LBAD ON BLECmiPIiaD HEXAGONAL PLATE 

OP Quartz. 

verified by scattering a little of Kundt’s powder, 
the well-known mixture of red-lead and sulphur, 
from a muslin bag over the hexagonal plato of 
quartz out perpendicularly to the axis during 
cooling after the heating. On tapping the plate, 
the sulphur, which has become negatively 
electrified by friction with the muslin, will be 
attracted to the positively-electrified corners, 
while the red - lead, which becomes positively 
electrified, goes to the negatively-electrified 
comers. Fig. 12 will render this quite clear. 

If we treat a pair of quartz crystals, right 
and left-handed respectively, with a small 
quantity of aqueous hydrofluoric acid, which is 
a chemical solvent for silica, characteristic little 
markings or “ etch-<figures,” are produced on the 
faces. Fig. 13 shows the efEect on a right- 
handed crystal, and Fig. 14 that with a left- 
handed one. The markings are little depressions, 
of the shape of a candle flame blown to 
one side by a draught of air, and are point¬ 
ing upwards and downwards respectively on 


alternate faces. The etch-pit,s on the front 
m-i&ce are turned somewhat to the right on 
a right-handed crystal and to the left on a 
left-handed crystal. Thu.s wo have trigonal 
rather than hexagonal symmetry again demon- 



Fig. 13.—Etoh-piciubes on Righimianded 
Quartz. 

strated, and a screw structure, which may be 
either clockwise or anti-clockwise, such as 
corresponds to the trapezohedral class of the 
trigonal system, also most clearly indicated. 

An interesting subject intimately connected 
mth etch-figures is that of the shape of internal 
cavities in quartz. A remarkable example is 
showii reproduced in Irig. 16, which takes the 
form of a hexagonal prism capped by a pyramid, 
a kind of negative crystal of <iuartz. This 
cavity is filled, (jxcepti for a bubble of water 
vapour, by a saturated solution, of common salt, 
sodium ohloridor from which a perfect little 
cube of salt has crystallised out. Such cavities 
are not at all uncommon in quartz, and are clear 
indications of the arrangement of the structural 
units, and a definite proof that the structure 



Fig, 14.—Etoh-pigures on Lept-hanbed 
Quartz* 

developed at the exterior is the same throughout 
-vthat is, that the crystal is a homogeneous 
structure. The fluid contents are not always 
solutions of ordinary common salt, but of other 
well-known' salts such as potassium oWoride, 
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and occasionally the liquid is compressed carbon 
dioxide, a fact which is proved by the disappear¬ 
ance of the bubble when the crystal is warmed 
to 32° 0., the critical temperature of carbon 
dioxide, above which it is no longer capable of 
remaining liquid but becomes gaseous. Myriads 
of such small cavities occur in many quartz 
crystals, often in strings, and are clearly visible 
in the quartz crystals present in rock-sections, 
when examined under the. microscope, and with a 
quarter-inch objective their shape may be readily 
studied. Those which take the form of negative 
crystals remind one of the hexagonal stars, or 
“ water-flowers,” produced in a slab of lake 
ice by the passage of the heat rays accompanying 
the beam of light from an electric lantern, and 
which make such pretty and instructive objects 
on the screen. Their explanation is probably 



Fia. 15.— Negative-CRYSTAL Cavity in Quartz. 


similar, namely, that the molecules of the sub¬ 
stance, SiOg in the ca>se of quartz, and in 
the case of ice, are taken down from their 
homogeneous structure in regular order, revealing 
the plan of construction of the crystal edifice. 

It has thus been shown that the whole of the 
morphological characters of quartz, both those 
concerning the disposition of the exterior crystal 
faces and those directly concerning the internal 
structure such as cleavage, etch-figures, and the 
shape of internal cavities, all agree in pointing 
to a helical arrangement of the ultimate struc¬ 
tural units, the chemical atoms of which the 
molecules of silica are composed. 

We may now inquire, therefore, what evidence 
there exists as to the precise structure of quartz, 
beyond the fact already elucidated that the 
molecular structure, that is, the arrangement 
of the molecules considered as points, is that of 


the rhombohedral space-lattice. There is con¬ 
siderable evidence now accumulated, but in 
order to appreciate it reference must be made 
to two important advances which have been 
made in om* knowledge of crystal structure in 
general, namely, the completion of definition of 
the possible types of homogeneous struetiu’es, of 
which there prove to be no less than 230, and 
the proof of the fixity of the positions of the 
atoms in the structure, and the allocation to 
them of definite portions of space, their spheres 
of influence. 

It has already been indicated that the point 
or node of the space-lattice representing the 
molecule is, unless the substance be that of a 
chemical element, in reality the representative 
point (say centre of gravity) of a cluster of 
atoms, that which composes the chemical 
molecule. Now each atom of the cluster may 
be represented by a point, or it may be repre¬ 
sented by its sphere of influence in such a manner 
that all the spheres of influence are in contact. 
Considering its representation by a point, 
Bohneke showed that there are sixty-five homo¬ 
geneous arrangements of points conforming to 
the syjumotry of the knoTO classes of crystal 
symmetry. It was subsequently shown, how¬ 
ever, by throe other independent investigators, 
Schonflies in Germany, von Fedorow in Russia, 
and Barlow in England, that those sixty-five 
cases do not by any means exhaust the possi¬ 
bilities, and that, in fact, they do not account 
for all the thirty-two crystal classes. They 
pointed out that an important principle, that 
of mirror-imago symmetry, had been left out 
of consideration, and that when this is introduced 
into the case 165 more tjrpes of homogeneous 
structures are possible, making 230 types in all, 
and that the whole of the thirty-two classes of 
symmetry are then accounted for, and no more 
than thirty-two are possible. 

Speaking generally, therefore, it is the arrange¬ 
ment of the chemical molecules in a specific 
space-lattice which determines the crystal 
system, while the arrangement of the atoms in 
the molecule determines the details of the 
systematic symmetry, that is, the particular 
class. It is thus the stereometric arrangement 
of the atoms which gives rise to the ultimate 
symmetry, and the fact that the molecular 
clusters of atoms form a space-lattice has been 
liable to be overlooked, Indeed, the fact that 
the identification of the molecule in the crystal 
structure is geometrically unnecessary for a time 
so obscured the influence of the chemical 
molecule that the very existence of a mdeoular 
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directive force of crysLallisation, that which 
brings the molecules together to form the 
crystal, was actually denied. But the researches 
of Lord Kelvin, Miers, Wulf£, the lecturer, and 
particularly of Lehmann, who has introduced 
us to the marvellous phenomena of “liquid 
crystals ”—substances more correctly described 
as mobile crystals, which may be as mobile as 
water and yet exhibit an outward form resem¬ 
bling that of a true crystal and the property 
of double refraction, and the molecules of which 
arrange themselves in space-lattices—have cor¬ 
rected this misconception. We now realise 
that although the atomic arrangement deter¬ 
mines the detailed crystal structure, and many 
of the obvious optical properties such as rotation 
of the plane of polarisation, yet the under¬ 
lying molecular space-lattice is none the less 
there. 

Sommerfeldt has recently suggested that a 
model of the space-lattice is really alone necessary 
to portray the crystal structure, provided that 
at each of the nodes some device such as a little 
rod or bar be placed to indicate the kind of 
atomic an’angement, whether parallel, alternate, 
or otherwise orientated, as the mere space-lattice 
alone supposes that the node-points represent 
parallel-wise orientated units. That the sjnico- 
lattice is fundamentally important is certain, 
and that the molecule is a distinct individuality, 
although in the solid crystal it loses its mobility, 
is equally now incontrovertible. 

Reverting now to the second advance, it has 
been definitely proved by the lecturer that 
specific atoms of the molecule are definitely 
orientated in the crystal, and that if such atoms. 



?TG. 16.— Bablow’s Conception bob Bight-. 

HANDED QuABTZ. 

say those of potassium or of sulphur in potassium 
stdphate, be replaced by others of the same 
family group of chemical elements, for instance, 
the potassium by rubidium or cesium and 
the sulphur by Selenium, specific directional 
changes in the crystal angles are observed to 
occur. In the cases just referred to, the replace¬ 
ment of the metal brings about an alteration , in 
the length of the vertical axis St the rhombic 


crystal of the sulpJvai.(3 or sclonaio, while re¬ 
placement of the sulphur by .solonium causes 
an equa1.oi*ial change. If, th(U*ofore, we accept 
the view of .Barlow, imd represent the atoms by 
their spheres of inll nonce, we «are only logically 
following up this important experimental fact. 
Now, recently Bii,rlow has |)ropoiinded the 
view, in coilaboraliou with Pope, that the rela¬ 
tive size of 1 he sphere of influence of the atom 



Fig. 17.— Baulow’s 0oNc,i!5moN fou Left- 
,HANDED QuAETK. 

in any one compound, compared with that 
of any other atom in the same compound, 
is intimately connected with the chemical 
valency of the element, and that the dimensions 
of the sphere of inlluenco are proportional to 
the fundamental valency. This “fudamental 
valency” is rarely the maximum valency, 
although in the cane of carbon it would appear 
to b(3 th(3 latter, atomic sphercH of inlluencse of 
tjarboii having apparonily four times the volume 
of those of liydrogon or chloriiie prosetit in the 
same compound. To ns the cases of oxygtm and 
silicon will at once appeal, and the relative size 
of the atomic sphere of influence of oxygen 
appears to conform to its usual dyad character. 
Silicon might, perhaps, from its occurrence in 
the same family group of elements as carbon, 
be expected to behave also as a tetrad, but there 
is much more evidence that its fundamental 
valency is only dyadic, Now Barlow has shown 
that if wo accept the view that the fundamental 
valencies of both silicon and oxygen are dyadic, 
and therefore that the spheres of infiuonoo of 
the two elements in quartz are of the same size, 
the whole of the properties of quartz can bo 
explained on the assumption thtfct the two 
structures, right-handed and left-handed, are 
composed of such assemblages as are shown 
in Figs. 16 and 17, in which the white spheres 
represent silicon and the black ones oxygen 
atoms, there being two of the latter to every 
one of the former, corresponding to the formula 
SiO^. 

The helical character is clearly shown by these 
assemblages of silicon and oxygen atoms, the 
white spheres of the former beihg obviously 
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airanged in a right-handed screw in Fig. 16, 
and in a left-handed helix in Fig. 17, the two 
arrangements being the mirror-images of each 
other, as a right-hand glove is to a left-hand one. 
That some such structural arrangements of the 
chemical atoms as these are really present in 
the two varieties of quartz is, indeed, highly 
probable, and the optical properties of rock 
crystal, to be discussed and demonstrated in the 
next lecture, will be showm to lend strong 
confirmation to this view. 

Before leaving this fascinating subject of the 
actual internal structure of a quartz crystal, it 
is interesting to recall that Lord Kelvin, in his 
Boyle lecture to the Oxford Junior Scientific 
Club in the year 1893, gave a remarkable 
geometrical conception of that structure. He 
said: “ Make an equilateral equiangular 

hexagonal prism, with its diagonal from edge 


Plam of Top. 



Elevation 

Fig. 18.—-Lord Kelvin’s Conception por 
Right-handed Quartz. 

to edge ninety-five-hundredths of its length. 
Place a number of these close together, so as to • 
make up a hexagonal plane layer mth its sides 
perpendicular to the sides of the constituent 
hexagonal prisms. You see in each side of the 
hexagonal assemblage edges of the constituent 
prisms, and you see at each corner of the 
assemblage a face, not an edge, of one of the 
constituent prisms.’’ (See Fig. 20 and imagine 
the little projecting or recessive semicircles 
absent and replaced by their diameters in 
continuation of the hexagons.) “Build up a , 
hexagonal prismatic assemblage by placing 
layer after layer over it with the constituent 
prisms of each layer vertically over those in 
the layer below; and finish the assemblage with 
a six-sided pyramid by building, upon the upper 
end of the prism, layer after layer of diminishing 
hexagonal groups, each less by one circum¬ 
ferential row than the layer below it. You thus 
have a crystal of precisely the shape of a sym¬ 


metrical specimen of rock crystal, with the faces 
of its terminal pyramid inclined at 38*^ 13'' to 
the faces of the prism from which they spring. 
But the assemblage thus constituted has senary 
(hexagonal) symmetry. To reduce this to 
ternary (trigonal) symmetry, cut a groove 
through the middle of each alternate face of 
the prismatic molecule, making this groove in 
the first place parallel to the edges; and add 
a corresponding projection, or fillet, to the 
middles of the other three faces, so that two of 
the cylinders similarly oriented w''ould fit 
together, with the projecting fillet on one side 
of one of them entering the groove in the anti- 
corresponding side of the other. . . . We ha*ve 
then the three-pair anti-symmetry required for 
the piezo-electricity of quartz investigated so 
admirably by the brothers Curie, who found 
that a thin plate of quartz crystal, cut from 


i(»LAN OP Top, 
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Fig. 19.—Lord Kelvin’s Oonception eor 
Left-handed Quartz. 

any position perpendicular to a pair of faces 
of a symmetrical crystal, becomes positively 
electrified on one side and negatively on the 
other when pulled in a direction perpendicular 
to those faces. But this assemblage has not 
the chiral piezo-electric quality discovered 
theoretically by Voigt, and experimentally by 
himself and Rieoke, nor the well-known optic 
chirality of quartz. 

“Change now the duections of the grooves 
and fillets to either of the oblique configurations 
shown in Fig. 18, which may be termed right- 
handed because the directions of the projections 
are tangential to the threads of a three-thread 
right-handed screw, and Fig. 19, which may be 
called left-handed. The prisms with their 
grooves and fiUets will still all fit together if 
they are all right-handed, or all left-handed. 
Fig. 20 shows the upper side of a hexagonal layer 
of an assemblage thus composed of the right-^ 
handed molecule of Fig. 18. A prism built up of 
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sucb. layers, and finished at each end with a 
pyrauiid according to the rules already referred 
to, has all the qualities of ternary (trigonal) 
chiral symmetry required for the piezo¬ 
electricity of quartz; for the orientational 
difierences of the alternate pairs of prismatic 
faces; for the absolute difference between the 
alternate pairs of faces of each pyramid which 
are shown in the etching by hydrofluoric acid; 
for the merely orientational difference between 
the parallel faces of the two pyramids; and 
for the ^ well-known chiro-optic property of 
quartz.” 

Lord Kelvin on the occasion of this lecture 
showed two beautiful models, one of a right- 
handed quartz crystal, built up of the right- 
handed constituent grooved and filleted 
hexagonal prisms of the character and 




Fig. 20.—a Right-handed Layer of 
Lord Kelvin’s Aerangement, 


dimensions just stated, in accordance with 
Figs, 18 and 20, and another of the com¬ 
plementary left-handed character. The pro¬ 
jecting fillets and retrogressive grooves may be 
taken as a gross geometrical device to indicate 
the helical arrangement of the elementary atoms, 
clusters of which corresponding to the chemical 
formula BiOg are built up on the plan of a 
trigonal space-lattice. Such helical arrangement 
of the atoms themselves is beautifully indicated 
in Barlow’s conception of the arrangement of 
the . spheres of atomic influence as shown in 
Figs. 16 and 17, and the author understands, 
from recent conference with Mr. Barlow, that 
further work on the subject has only more 
<5onvinoed him of the probability that 
"4^ two arrangements of Figs. 16 and 17 do 
j^resent fhe oharaoter of the internal 
tl^.twq yaxieties of quartz. 

t' .‘I-''" ' 


NICE AS PORT OF CALL FOR OCEAN 
LINERS, 

Although Nice can have no protonsion to rival 
either Marsoillos or Genoa as a oommoroial port, 
it is quite possible in the near future she may 
become a port of call for ocean liners. 

Unlike Marseilles, with the valley of the Rhone 
and the centre of France at her back, or Genoa 
in direct communication by rail with Milan 
and Lombardy, as well as with Switzerland and 
Germany via the St, Gothard tunnel, Nice has no 
hinterland to support a large export or import 
trade. On the other hand, from her unrivalled 
position as Queen of the Riviera, she will always 
command a large and increasing passenger traffic. 

Nice now numbers 108,000 inhabitants, and is 
140 miles by rail from Marseilles and 115 miles 
from Genoa. 

The actual port of Nice, or Port Lympia, is 
situated to the east of the “ Chateau,” in the old 
town. It consists of an outer and an inner 
harbour, covering an area of about fifteen acres of 
water. The length of the existing quays is about 
650 metres (2,150 ft.). The eutrauce is protected 
from the south-west winds by a breakwater, and is 
well sheltered on other sides by hills and moun¬ 
tains. This port is only frequented by coasters 
and vessels drawing not more than 5*80 metres 
(19 ft.), and is of only local importance, and quite 
unsuitable as a port of call for liners. 

This being the case, Nice may be considered as 
particularly fortunate in possessing, almost at hor 
door—in ViUofranoho—a port suitable for vossols 
of large tonnage. Soarooly throe miles from tho 
railway station of Hlco, the gulf of Villefrancho, 
with deep water extending close in shore, is one of 
the finest natural harbours on tho Mediterranean 
coast. It is much frequented by war vessels of all 
nationalities, tho roadstead being well protoctod 
on three sides by hills and mountains, and affording 
excellent anchorage. 

• The growing importance of Villofranche as a 
port of call, may bo gathered from the fact that, 
during last season, December 1st to March 31st, no 
fewer than twenty-four calls were made by ocean 
liners of 168,400 aggregate net tonnage, landing 
1,051 and embarking 802 passengers and their 
luggage. 

The landing was effected by means of a steam 
tender from the ship to a pontoon moored at the 
outer end of tho mole or breakwater of the existing 
little port, which is situated at the north-west 
corner of the gulf. 

Amongst the largest of these liners may be 
mentioned the Cedric ” and “ Celtic ” of 13,500 
net tons each, and the “ Arabic ” of 10,000 net tons, 
belonging to the White Star line. Tho Cunard line 
was represented by the Franconia” of 11,200 
net tons (which called twice); the “Oaronia,” 
9,000 tons (called once); the Oarmania,” 10,000 
tons (three times);-and the “Saxonia,” 9,800 tons 
, (once). Of the other companies which used this 
port for landing and embarking passengers and a 
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-small quantity of freight, may be mentioned the 
Peninsular and Oriental, the Hamburg-American 
lino, the Fabre line of Marseilles, and the “ Thelia,” 
a steamer belonging to an Austrian line. 

It is anticipated that no fewer than thirty liners 
belonging to various steamship companies will 
touch at this port during the coming season. Of 
these, 146,900'net tons will belong to ships of the 
White Star and the Hamburg American lines; 
while the tonnage of the vessels of the Ounard, 
Fabre, Peninsular and Oriental, and the Oriental 
Austrian Lloyds, will probably bring up the total to 
upwards of 250,000 net tons. 

In order to provide further facilities for landing 
and embarking passengers, it will be necessary to 
extend the present mole or breakwater into deeper 
water, and so obviate the necessity of tranship¬ 
ment into a steam tender ;• to provide more ample 
accommodation for the examination of luggage by 
the Customs authorities than has existed hitherto, 
and to convey the passengers after landing rapidly 
to their destinations in Nice. 

The local authorities are fully aware of this 
fact; and, thanks to the energy of the Mayor of 
Villefranohe, M. Binon, the enlargement of the 
Quai de la Sant4, close to the landing-place, is 
already well in hand. The new Custom House 
building, with commodious waiting and examina¬ 
tion room, to be erected on the quay, has now 
been commenced. Ami)le space will be provided 
in front of the Custom House for fifty or sixty 
autobuses from the various hotels, to await the 
arrival of the passengers and to convey thorn to 
Nice in about half an hour. 

Various projects for the construction of a deep¬ 
water harbour at Villefranobe havo boon proposed. 
These schemes consist mainly in tho construction 
of a breakwater 700 to 800 metres (about 2,300 
to 2,600 ft.) in length, in a south-east direction, 
from the western shore, extending into a depth of 
water of about 25 metres (18J fathoms) at its outer 
end. The entrance to the harbour would be about 
200 metres (about 650 ft.) in width, with a depth 
of 20 metres (lOJ- fathoms). 

The extent of water thus enclosed would be well 
sheltered from the Liheccio (south-west) winds, 
whilst Monts Boron, Fecrat, and the Maritime 
Alps would afford complete shelter on the other 
sides. 

The harbour thus formed would cover an area of 
35 hectares (86J acres) of water, with a depth, for 
the greater part, of more than 15 metros (about 
8 fathoms). The quays would havo an extension of 
2,500 metres (about 8,200 feet run), with a depth 
alongside of 5 j fathoms. 

One scheme includes a tunnel of about a mile in 
length under the Gol de Villefranohe, running 
parallel to the existing railway tunnel between 
Villefranohe station and Nice, with branch lines 
and sidings to connect the port with a new goods 
station to be established in the suburb of St. Booh, 
on the left hank of the torrent PaiUon, This part 
of the Boheme would certainly not be required for 
many years to come, and not until the export and 


import trade of the port rendered the expenditure 
advisable. 

The cost of such a work, of which more than 
half would bo spent on providing railway accom¬ 
modation, and not on harbour works proper, has 
been estimated at 17 millions of francs (.€680,000). 


THE FIVE HUNDREDTH ANNIVER¬ 
SARY OF THE FOUNDATION OF THE 

UNIVERSITY OF ST. ANDREWS. 

Sir John Cameron Lamb, O.B., O.M.G-., Vice- 
President, and late Chairman of the Council, 
represented the Society at the celebration of the 
Five Hundredth Anniversary of the Foundation of 
tho University of St. Andrews. Tho celebrations 
continued from September 12th to 16th, and were 
attended by between three and four thousand 
guests, including delegates from over a hundred 
universities and the leading learned societies of 
the world. The proceedings opened pn the evening 
of the 12th with a reception by the Chancellor of 
the University, Lord Balfour of Burleigh. On the 
following morning the staff of the university and 
the delegates assembled in the quadrangle of the 
United College of St. Salvator and St. Leonard, 
and marched in procession to the town church, 
where a solemn service of thanksgiving was held. 
The scone was very impressive, owing to the dis¬ 
tinguished character of many of those present, and 
the extraordinary brilliance of the academic and 
civic costumes. Some of the robes of the German 
professors were over two hundred years old, and 
one, at least, had been insured for the sum of 
€ 1 , 200 . 

In tho aftornoon tho Chancellor, after reading a 
lottor from King George V., in which his Majesty 
expressed his regret at being unable to be present 
at tho celebration, and his deep sense of the 
national significance of the event, delivered an 
address of welcome to tho guests—the members 
of more than one hundred universities, and ixpwards 
of fortj^ other societies, who have responded to our 
call from British dominions all over tho world, 
from the United States, from Austria, Belgium, 
Denmark, France, Germany, Greece, Holland, 
Hungary, Italy, Norway, Russia, Sweden, Switzer¬ 
land, and Turkey.” Tho Chancellor's speech was 
followed by the presentation of addresses to the 
university by tho delegates. In the evening the 
students gave, before a vast audience, a sories of 
tableaux, depicting scenes from the history of 
St. Andrews. 

The first ceremony on the 14th was the installa¬ 
tion of the Lord Rector. Lord Rosebery, who had 
arrived at the harbour in his private yacht, and had 
been drawn by the students in an open carriage 
to the PrinoipaTs residence, delivered a brilliant 
oration on the state of Scotland in the fifteenth 
century, and the part played by St. Andrews in its 
subsequent history. After this, honorary degrees 
were conferred on a number of the delegates (in¬ 
cluding Mr. Asquith), and in the evening a banquet, 
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was held, attended by some five hundred guests, at 
wliicli the principal speakers were Mr. Balfour and 
Lord Eosebery. 

On the 15th the guests proceeded to Dundee, 
whose University College forms part of the Uni¬ 
versity of St. Andrews. After listening to further 
speeches from the Chancellor and the Lord Eector, 
the visitors were entertained at luncheon. A large 
ball given in the evening at St. Andrews brought 
the brilliant and memorable celebrations to an end. 


HOME INDUSTRIES. 

The Coal Minmg Industry .—The Miners’ Federa¬ 
tion Conference has unanimously decided to support 
the demand of the Northumberland miners for a 
new wage agreement with a fixed wage minimum of 
30 per cent, above the 1879 basis, and the abolition 
of the three-shift system. The principle of a fixed 
minimum wage for coal-hewers has been in operation 
in the English.federated districts since 1894, and is 
now conceded in the wage agreements made in 
Scotland and south Wales. The 1879 basis for 
Northumberland meant 55. 2d. a day, with a per¬ 
centage based on the selling price of coal for the 
moment. That percentage is now 27J, and added 
to the 5s. 2d. makes the total roughly 6s. 6d. a 
day. What the miners now seek is an advance to 
6s. Sd. a day, and a guarantee that the 6s. 8<2. be 
a minimum for the future. As to the abolition of 
the three-shift system, the Northumberland miners 
say it imposes intolerable conditions on the home 
life of the miners. In some quarters a national 
stoppage of work is thought probable, and much 
will depend upon whether the Coal Owners’ 
Association consents to a joint meeting to discuss 
the proposals. The conference of the Miners’ 
Federation has shown that there is a cleavage 
between the moderate men and those who would 
precipitate a national strike as the best means of 
obtaining the changes demanded by the miners. 

Fit-Brow Women .—There is sharp division of 
opinion between the labour leaders and women 
workers as to the clause in the Coal Mines Bill 
abolishing female labour at the pit-banks. On 
behalf of the Grovernment, Mr. Masterman has 
promised that it shall be deleted, but at the 
Miners’ Federation Conference held last week the 
following resolution was carried unanimously: 
“That this Federation make a special efiort to 
preserve the Mines Bill as it passed through Oom- 
c mittee on the abolition of female labour on pit-' 
hanks in future, and also the weekly payment of 
wages to workmen.” The clause as it stands does 
^ not throw out of employment those now engaged at 
the pits, but requires that no other women be so 
' , employed. Notwithstanding this limitation, strong 
efforts will be made by the • representatives of 
' women workers to prevent Barliaanentary inter- 
'with pit-brow workers, and it is proposed 
hold a meeting in London on October 61st, at 
twenty or thirty of the wo^rkers will be 


present to remove false ideas about tboir dross and 
appearance. Whatever else may bo said against 
the work it cannot bo said to bo unhoaUliy, and its 
prohibition would bo a serious loss to many house¬ 
holds in certain districts. Opinion is much divided 
on the subject, but tlio groat majority of the miners’ 
representatives in the House of Commons will 
probably go into the lobby against the employment 
of women at the pits. That, however, is not con¬ 
clusive as against their employment, and probably 
the dispute will end in a compromise which will 
impose some restriction in substitution for the 
abolition clause. The case for the womon could not 
be more effectivoly put than it was by Mrs. Alfred 
Haworth, who spoke at a meeting held last week at 
Manchester to protest against the abolition of the 
work of women at the pit-brow. Eoferring to the 
deputation that recently waited on Mr. Masterman, 
to which reference has been made in these Notes, 
Mrs. Haworth said: “ The deputation consisted of 
forty or fifty of the pit-brow women themselves. 
They had with them a doctor to testify to the 
healthiness of the work, and a clergyman to testify 
to the good morals of the workers, and they had 
also the manager of one of the pits. When they 
got to the House of Commons they were joined by 
a number of friendly members, including Mr. 
Stephen Walsh, an ex-miner himself and the 
member for luce. It was an extraordinarily 
efieotive deputation. It proved a number of 
•things; and, first of all, that work at tlio pit-brow 
was healthy work. No doctor in the neighbouring 
towns could be found who know of any special 
illness among the women, and no lawyer could bo 
found who know of any oaso of injury having been 
taken into court under tho Workmen’s Oomponsa- 
tion Act. It was x>rovod, indeed, that the doctors 
of the neighbourhood woro in tho habit of recom¬ 
mending this work as healthy work for people who 
were inclined to consumption or aiuomic, and it 
was said that of ninety workers at one pit thirty 
were actually there under doctors’ orders. As 
regarded the conditions of work, tho hours were 
short for a woman worker, eight hours a day for 
five days in the week, and the pay was compara¬ 
tively good, the average wage being about 12s, a 
week. As to morals, Mr. Masterman said at onoo 
that there was no necessity whatever to go into 
that subject. Mr. Masterman promised the support 
of the Government in trying to delete this amend¬ 
ment when the Bill got hack to the House of 
Commons, but he spoke of tho possibility of certain 
regulations being made affecting the work of tho 
women.” Mrs. Haworth understood that tho 
women did not want any regulations at all. 

Cotton Statistics .—^Tho statistics just published 
by the International Federation of Master Cotton 
Spinners’ and Manufacturers’ Associations give 
the total number of spindles throughout the world 
as 137,278,762. The estimated number of spinning 
spindles in Great Britain is given as 54,622,654. 
Of this number,, 39,977,256 are mule spindles, and 
8,,050,925 ring spindles. Egyptian cotton is used 
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by 13,169,923 spindles, and 34,858,237 spindles are 
engaged on American, East Indian, and sundry 
cottons. At tbe present time there are in course of 
erection in Great Britain 896,934 spindles. The 
curtailment of production during the past season 
amounted to 113 hours in Great Britain, 140 hours 
in Germany, 105 hours in France, 419 hours in 
Austria, 339 hours in Italy, and 180 hours in 
Switzerland. The consumption of cotton per 
1,000 spindles is 70*47 bales in Great Britain, 
105*23 bales in Germany, 132*99 bales in France, 
352-15 bales in India, and 162*65 bales in the 
United States. The stocks on August 31st of all 
kinds of cotton throughout the world are given 
as 2,619,052 bales, against 2,523,782 bales at the 
same time last year. The stock of American cotton 
is stated to be 1,135,166 bales, as compared with 
1,123,526 bales twelve months ago. The consump¬ 
tion during the season ended August 31st last of 
all spinners throughout the world amounted to 
17,819,070 bales, as against 17,030,511 bales during 
the previous year. The figures for American cotton 
are 11,559,401 bales, as compared with 11,145,678 
bales during the previous year. 

Shi])huilcUng .—In September the Scottish ship¬ 
builders put into the water 54,427 tons, an amount 
that has only once been exceeded in a corresponding 
month. The total output for the Glydo yards in the 
nine months ended September was 195 vessels, 
representing 432,218 tons. These figures have only 
twice been exceeded, namely in 1900 by 80,000 
tons, and in 1907 by 25,000 tons, and the work 
remaining on hand is said to bo greater than the 
work which has been turned out during the year 
so far. Moreover, there arc a number of contracts 
in negotiation. All the new ships are said to have 
found immediate employment, and there is still a 
demand for tonnage, but it remains to be seen what 
efieot the war will have on freights. If it continues 
it can hardly fail to check over-sea contracts, but, 
meantime, shipbuilders are busy and shipowners 
doing fairly well. 

Railway Bates.^TlhQ Manchester Ohamber of 
Commerce has succeeded in bringing about an 
important concession in the railway rates for 
•cheese and other dairy produce from the south of 
•Scotland. The rate on cheese from Montreal to 
Manchester is 20s. a ton, but until last month the 
rate on cheese from the south of Scotland to 
Manchester was 35s. per ton, no matter how large 
a quantity was sent, whilst for margarine and 
^‘half-meat” cheese from the same district a 
.-special rate of 26s. per ton was granted, subject 
to the proviso that they must be in two-ton Jots. * 
It will be seen from these figures how greatly the 
.Scottish farmers have been handicapped in com- 
'peting with Canada for the cheese market. The 
itwo railway companies concerned have now granted 
a rate of 26s. 8iZ. all round, a rate now in force, and 
'the restriction as to consignments of butter being 
necessarily in two-ton lots has been removed. 


JuU .—A chart issued by Messrs. Joseph J. Barrie 
(fe Go., of Dundee, gives some suggestive figures 
hearing upon the present position of jute. Last 
year the crop was just under 8,000,000 bales, the 
consumption 8,497,774 bales. For the current 
season the estimate is of a crop of 8,319,700 bales, 
and the world’s requirements are put at 9,240,703 
hales. It would seem, therefore, that the supply 
of jute will not he equal to the demand, and a rise 
in price may be expected, and maintained until 
better crops replenish the supplies. 

The National Insttrance Dill .—If the statements 
of Ministers who have recently referred to the 
subject are to be taken as representing the final 
intentions of the Government, the Insurance Bill 
is to he passed through the House of Commons 
before the session closes, but the opposition to 
it continues to expand and deepen* Whilst 
iiifiuential sections of the labouring classes are 
actively opposing it, there does not appear to be 
enthusiasm for it anywhere. Take, for example, 
the numerous class which include warehousemen, 
salesmen, buyers, travellers, clerks, book-keepers, 
cashiers and others in receipt of a salary of not 
more than .€160 per annum. They will come under’ 
the provisions of the Insurance Bill whether already 
voluntarily insured for sickness or not. They will 
have to pay 4d. per week, and their employers will 
have to pay 3d^., whilst the State adds 2rZ.pQr head, 
but the benefits clo not appear to be commensurate, 
or anything like equal to those now given by the 
various provident associations of the country for a 
contribution of Gd. per week. But poor as are the 
benefits for friendly .society members, they arc con¬ 
siderably worse for those who are not members of 
such societies, for the thirteen weeks’ benefit of 
10s. per week and the thirteen weeks’ benefit at 
5s. per week during sickness only refer to those 
who are assured through “approved” societies. 
Others than these can only draw sickness benefit to 
the amount of their contributions less expenses of 
management, medical, and sanatorium fees, which 
means that such persons can only accumulate to 
their credit each year , about €2 6s. to be drawn 
upon in sickness. 


OBITUARY* 


Fiusderiok Braby, F.O.S., F.G.S.—By the death 
of Mr. Frederick Braby, which took place at his 
residence in Teddington on the 9th inst., the 
Society has lost a member of over fifty years’ 
standing, he having been elected in 1859. He was 
the head of the firm of Messrs. Braby Son, 
manufacturers of corrugated iron, whose large works 
at Deptford and elsewhere are well known; and 
he was conspicuous for his generous treatment of 
his employees and for his local benefactions. He 
published several works, amongst them being “A 
Wonderful House and its Tenant.*’ 
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Sir Charles Bennet Lawes-Wiotewronge, 
Bart. —Sir Charles Lawes-Witfcewronge died on 
the 6th inst. at Bothamsted, Hertfordshire, after 
an operation for appendicitis. He was the son of 
Sir John Bennet Lawes,. Bart., F.K.S., the famous 
agriculturist, who, with Sir Henry Gilbert, in 1893 
received the Albert Medal of the Society “ for their 
joint services to scientific agriculture, and notably 
for their researches, which, throughout a period of 
fifty years, have been carried on by them at the 
Experimental Farm, Bothamsted.” 

Born in 1843, young Lawes—he only assumed 
the additional name of Wittewronge in 1902—was 
educated at Eton and Trinity College, Cambridge. 
Here he distinguished himself greatly as an athlete, 
winning the first inter-XJniversity mile race in 
1864, and becoming amateur champion for one 
mile in the following year. He also stroked the 
Cambridge eight in 1862, and won the Diamond 
Sculls at Henley in 1863, and the Wingfield Sculls 
in 1865. In later years he took up cycling with 
■great enthusiasm, and held the amateur records 
for various distances up to twenty-five miles. 

On leaving Cambridge, he devoted himself to 
sculpture, and exhibited numerous figures and 
busts. Perhaps his best-known work is the colossal 
group, Diroe and the Bull,” which is at present 
the central object in the Gallery of British Sculpture 
in'the Borne Exhibition. He worked unremittingly 
at his art, and his interest in his profession was 
further shown by the help he gave towards founding 
the Society of Sculptors, of which he was the firsts 
president. Outside 'his studio his chief interest 
was the Lawes Agricultural Trust, of which he was 
chairman at the time of his death. He became a 
member of the Society in 1901. 

GENERAL NOTES. 

pRonuoTiON OP Feathers in France. —Feathers 
form an important item of profit, judging from the 
following annual returns made by the wholesale 
dealers (“ marchands de volailler en gros ”) of sixty- 
eight out of the eighty-six Departments of France. 
Ho statistics are available for the remaining 
eighteen, which includes Paris and the Department 
of the Seine. Ho estimate can be given of the 
value of the feathers of poultry sold direct by 
producer to consumer. Metric tons Value. 


No. head. Weight. Francs. £ sterling. 


Geese . . 

. 1,813,000 

470 4,700,000 188,000 

Turkeys 

. 980,000 

344 

860,000 

34,400 

Ducks . . 

. 1,680,000 

140 

560,000 

22,400 

Pigeons 

. 1,210,000 

70 

280,000 

11,200 


■ . 8,060 2,870,000 1U,800 


; 22,5O0 persons are engaged in the sixty-eight Depart¬ 
ments in the pnrchase and plucking of the fowls, and 
sorting and preparing the fowls for sale. 
'State Insurance in Enclanu and Abroad.,— 
?>iVf4 'e 9 Xu:se of twelve lectures on this subject will be 
^ Iliondon School of Eo<}nomics, Clare 
t)y' Siir'‘:ildwa^^ Brabrook, O.B.> 


Mr. H. B. Lees Smith, M.P., Mr. A. W. Watson, 
Mr. 0. S, Loch, B.A., D.C.L., LL.D., Mias Marion 
Phillips, D.Sc. (Econ.), and the Hon. W. P. Beeves, 
Director of the School, on Mondays at 6 p.m., 
beginning on October 16th. The first lecture will 
be open to the public without fee. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, October IC...Architectural Association, 18, Tufton- 
street, S.W., 7.80 p.m. IVIr. K. Umvin, “Town 
Planning, I'ormal or Irregular.” 

Tuesday, October 17...Faraday Society, at the Institution 
of Electrical Engineers. Victoria-embankment, 
W.O., 8 p.m. Discussion on following papers 

1. Mr. J. Harddn, The ‘ Paragon ’ Electric Fur¬ 
nace and Recent Developments in Metallurgy.”' 

2. Mr. Donald F. Campbell, “Progress in the 
Electrometallurgy of Iron and Steel.” 8. Mr. E. 
Kilburn Scott, C.E., “ThoHcring ‘ Pinch Effect' 
Furnace.” 

Sociological, at the Royal Socxkty ok Arts, 18, 
•Tohn-street, Adelphi, W.C., 8.16p.m. Mr. 0. S.;Lee, 
“ The Bearing of Social Imagination upon Wealth.” 
Wednesday, October is ... Microscopical, 20, Hanover- 
square, W., 8 p.m. 1. Mr. T, W. Butcher, 
“Structural Details of Coscinodiscua asterom- 
phalus.’* 2. Mr. A. Flatters, “ Abstract of Paper 
on the Wheat Plant.” 8. Rev. Hildoric Friend, 
“New British Enchytraeids.” 4. Mr. Walter 
Bagshaw, “ Instantaneous Exposure in Photo¬ 
micrography.” 

United Service Institution, Whitehall, S.W., 8 p.m. 
Mr. C. E. D. Black, “A Proposed Railway from 
Egypt to India.” 

Thursday, Ootoumu 19...Child Study, i>o, Buckingham 
Palace-road, 8.W., 8 p.m. Dr. A. B. Kingsl'ord, 
“Co-Education during Adolescence.” 

Chemical, Burlington House, W., 8.80 p.m. 1. Mr. 
M. Bauerjoo, “The Action of Allium Sativum or 
Oarlic-.J nice on Lead and Mercury.” 2, Messrs. 

E. (Moulding and R. G. Polly, “ p-MothoxyHalieyl- 
aldehyde and its Octsurrenco in the Root of a 
Species of Ohlorocodon.” 3. Messrs. A. G. Green 
and E. A, Boarder, “ The Alkaline Condensations 
of Nitrohydrazo Compounds.” Part I, 4. M r, H. 
Cliristophor, “A Simple Pioee of Apparatus for 
Sublimalion in Vacuo.” 5, Mr. J. B. Firth, “A 
Note on the Dehydration of Crystals.” 6. Mr. 

F. P. Dunn, “Tim Diphenylcarbamiidoxiraos.” 
(Preliminary Note.) 7. Messrs. A. Lapworth and 

V. Steele, (ct) “Some Properties of Pheuyl Isopropyl 
Ketone,” (6) “A NewStereoisomeride of Cyanodi- 
hydrocarvone.” 8. Mr. V. Steele, “ The Action of 
Hydrogen Cyanide on Carvono Hydrosulphide.” 
9. Messrs. A. McKenzie and F. Barrow, “ Experi¬ 
ments on the Walden Inversion. Part VII.—Action 
of Phosphorus Pontaohlorlde and of Thionyl 
Chloride on optically active Hydroxy Acids and 
Esters.” 10. Mi‘. P. Neogi, “Preparation of the 
Nitrites of the Primary, Secondary, and Tertiary 
Amino Bases,” 11. Mr. R. E. Slade, “ Studies of 
Ammonium Solutions. Part I.—An Ammonium 
Electrode.” 

Mining and Metallurgy, at the Geological Society, 
Burlington House, Piccadilly, london, W., 8 p.m. 
Mr. H„ S. Ball, “ The Economics of Tube-Milling,” 
and Mr. E. Coste,Fallacies in the Theory of the 
Organic Origin of Petroleums.” 

Camera Club, 17, John-street, Adelphi, W.C., 
8.80 p.m. Mr. L H, Piper, “ Westminster Abbey.” 
Friday, Ootobto 20...Meohamcal Engineers, Starey*s-gate, 
Westminster, S.W., 8 p.m. Messrs. ‘E. M. Eden, 

W, N.^Roae, and F. Cunningham, “The En- 
dui^ance of. Metals; Experiments on Rotating 
, Beams at University College, London.” 
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NOTICES. 

% 


THE SOCIETY'S MEDAL. 

It was mentioned in the last Council Bepopt 
that H.M. King George V., on becoming Patron 
of the Society, had graciously consented that 
his head should be engraved on the medal, and 
had expressed the wish that the work should be 
carried out by Mr. Bertram Mackennal, A.B.A. 
The die was prepared from Mr. Maokennal’s 
model by Mr. Allan Wyon, and an illustration 
of the new medal is now given. This die will 



THE SOCIETY’S MEDAL. 


be used in future for the Society’s medals, in¬ 
cluding those gained at the examinations held 
in April last, and those awarded during the 
past session, which will be presented by the 
Chairman a^ the opening of the new session 
next month. The first medal struck was pre¬ 
sented to his Majesty, who has intimated his 
warm approval of it. 

No change has been made in the reverse 
of the medal. 


EXAMINATIONS. 

The programme for 1912 is now ready. The 
price of the programme (containing the previous 
year’s papers and the examiners’ reports on the 
work done) is Bel, (post free 41 fZ.). Copies can 
be had at this price on application to the 
Secretary, Eoyal Society of Arts, Adelphi, W.C. 

The examinations are arranged under the 
following stages : — Stage I. — Tiilementary ; 
Stage II.— Intermediate; Stage III.—Ad¬ 
vanced. 

The subjects include : — Book - keeping, 
Accounting’ and Banking, Shorthand, Type¬ 
writing, Economics, Precis-writing, Commercial 
Law, Commercial History and Geography, 
Arithmetic, Business Training, Handwriting, 
and Modern Languages, 

The examinations will commence on Monday, 
March 2i)th, 1912. 

In the Advanced and Intermediate Stages 
First and Second-class Certificates will be 
granted in each subject. 

In the Elementary Stage Certificates will be 
given in each of the subjects enumerated. These 
will be of one class only. 

Certificates of proficiency will be granted in 
each stage to Candidates who pass in certain 
specified subjects during a given period. 

In Budiments of Music Higher and Elemen¬ 
tary Certificates will be given; in Harmony 
Higher, Intermediate, and Elementary Cer¬ 
tificates. 

A fee of 2$. 6d. will be required by the 
Society from each Candidate in each subject 
m the Advanced and Intermediate Stages, and 
in the Elementary Stage a fee of 2s, for one 
subject, and Is. for each additional subject 
tal^en up by the same candidate. The fees for 
Harmony and Budiments of Music are the 
same as for Stages II. and III. 

Medals and Prisses aye offered in each subject 
in Stages II, and III, Full particulars will be 
found in the pifbgramme. 
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Examinations are also held in the Practice 
of Music, and Viva Voce Exaniinations in 
French, German, Spanish Portuguese, and 
Italian. For information as to these examina¬ 
tions reference should he made to the pro¬ 
gramme. 

PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

ROOK CRYSTAL: ITS STRUCTURE 
AND USES, 

By Alfred E. H. Tutton, M.A., D.Sc., F.R.S. 

Lecture III.—Delivered May 16th, 1911, 

The most important and convincing evidence 
of the right- and left-handed screw structure of 
quartz is afforded by the optical properties of 
the mineral, to which this third lecture will be 
devoted. In common with all crystals belonging 
to the trigonal system of symmetry, as well as 
those of hexagonal and tetragonal symmetry, 
the three systems which are optically uniaxial, 
the optical characters are graphically symbolised 
by an ellipsoid of revolution, the axis of which 
is the trigonal axis of symmotry, the axis of the 
prism in the case of quartz. The ellipsoid may 
be constructed so as to express the value of the 
refractive index of rays vibrating along any 
direction within the crystal; that is, the ellipsoid 
in this case is such that any principal section (a 
section containing the axis) is an ellipse the 
major or minor axis of which represents the 
value of the refractive index e of a ray composed 
of waves vibrating parallel to the trigonal axis, 
while the minor or major axis of the ellipse, at 
right angles to the one just referred to, expresses 
the refractive index « of a ray vibrating per¬ 
pendicularly to the trigonal axis in the oiroular 
section of the ellipsoid. Now these two refrac¬ 
tive indices, e and o, are the two extreme values 
of the refractive index for the whole crystal. 
Other radii of the ellipse express by their lengths 
the intermediate values between these two 
extremes. If this ellipsoid of refractive index 
be ah elongated one, owing to c being greater 
than <£i, the crystal is oonventionaEy termed 
positive, and this is the case with quartz ; if it 
y be oblate, os being the greater, it is called 
^ negative, and oaloite.is an excellent example of 
this, type of uniaxial crystal. The diflerenoe 
e and is tto measure of the amount 
double refraction. This Is small in the 


case of quartz, namely, O-0091, for t* 
and ft) = but it is very large in the 

case of calciic, being 0* 1710, for 1’4864 
and « = 1 • 6583. 

If, therefore, we pass a beam of light along 
the axis of a quartz crystal or any otlxcr uniaxial 
cjystal (the term uniaxial referi’ing to the 
property, to bo subsequently discussed, of a 
single " optic axis ” being exhibited along the 
singular axis of revolution of the ellipsoid, the axis 
likewise of trigonal symmetry and of the prism 
in the case of (juarfcz), the light vibrations, 
always perpendicular to the direction of propaga¬ 
tion, niay continue t-o vibrate in any and every 
azimuth parallel to the circular section of the 
ellipsoid, with the same velocity and, therefore, 
the same refractive index, this latter being the 
inverse measure of velocity. There is conse¬ 
quently no double refraction experienced by 
such a beam travelling along tho prism-axis of 
quartz. But if tho beam bo otherwise directed, 
double refraction does occur, and to its maximum 
extent when the beam is sent along the equatorial 
plane of the crystal, the circular section of the 
ellipsoid. It is then separated into two distinct 
rays, one vibrating in the equatorial plane 
porpondkmiar to ihe axis, but at right angles to 
the direction of propagation of the beam, and 
another viliratiug |)9.raU(‘l to the axis. All 
other rays of nibu'iiiodiate character are 
eliminated by mutual doMtimciion. Tlxose two 
surviving rays travel with different velocities, 
inversely proportional to the two refractive 
indices w and <f. 

Indeed, if we cut, the crystal in the shape of 
a 60®-prism, with its refracting edge parallel to 
the trigonal axis, that of the original crystal- 
prism, wo shall find that tho two rays are 
diSerently refracted, and that we obtain two 
spectra, one corresponding to each ray, from 
the prism, instead of only a single spectrum as 
giveir by glass. Moreover, the different amounts 
by which tho two spectra are deviated from the 
direct line of propagation of the beam afford us 
the direct measure of the two refractive indices 
€ and < 0 , B^or wo have ojdy to |)laco tho 60®- 
prism on a spectrometer, and to determine in the 
ordinary well-known way tho minimum atnount 
of deviation suffered by each ray—^that is, the 
minimum deviation of the two images of the 
collimator slit as seen through the telescope, 
using monoohromatie light of a suitable series 
of wave-lengthsr—in order to be able to calculate, 
with the aid of the additional knowledge of the 
exact refracting angle of the prism, as measured 
on the same instrument, the actual values of 
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the two refractive indices e and w- We dis¬ 
criminate which image of the slit belongs to the 
one, vibrating parallel to the refracting edge of 
the prism and to the trigonal axis, and which 
corresponds to the other, ^dbrat^ng in the 



Fig. 21.-™60°-Piusm Out fob Light to 
Tbavebse Axis. 

perpendicular direction, and in the circular 
section of the ellipsoid, by means of a Nicol 
prism ; for one image is extinguished when the 
Nicol is in one position, and the other is 
quenched -when the Nicol is rotated 90°, the 
known direction of vibration of light trans¬ 
mitted by tli,e Nicol affording us thus the exact 
knowledge as to which image corresponds to 
which index. 

With these elementary facts before us, we 
may now investigate the behaviour of quartz. 
First, we may study the effect of passing the 
light from the lantern, a slit in front of which 
is focussed on the screen by a lens, through two 
60°-prisms, one cut so that the light passes 
through the crystal at minimum deviation 
parallel to the axis, as shown in Fig. 21, and 
another as just described, with the refracting 
edge parallel to the trigonal and optic axis, 
as shown in Fig. 22. In the latter ease 
we see two spectra on the screen, which are 
separately extinguished by a large Nicol 
prism placed in the path of the rays, when 
rotated to two positions 90° apart; while in 
the former case only a single spectrum is pro¬ 
duced on the screen, and remains permanent 
when the Nicol is placed in position and rotated, 
just, in fact, as if the quartz prism were made of 
glass. This is the mode of cutting quartz prisms 
employed for use in experiments with ultra¬ 
violet light, such as the investigation of the 
ultra-violet spectrum, quartz being remarkably 
transparent to these ultra-violet rays of short 
wave-length, which are entirely out oS by glass. 

In the case of a quartz prism cut (as shown in 
Fig. 22), the two spectra are very olos^ together. 


as the double refraction of quartz is v'eak, e and 
not being very different (1*5584 and 1*5443). 
But in the case of calcite, a very strongly 
doubly refractive mineral, they are far apart, 
corresponding to the much greater difference 
between e and w (1*4864 and I* 6583). 

If we examine a prism of a crystal such as 
fluor-spar or rock-salt, belonging to the cubic 
system, we obtain only one image of the slit, 
which is permanent for all positions of the 
Nicol. For the ellipsoid of revolution of a 
uiuaxial crystal becomes a sphere when the 
perfect symmetry of the cubic system is 
reached, the optical properties, and therefore 
among them the most important of the optical 
constants the refractive index /u, being alike in 
every direction in a cubic crystal. On the other 
hand, if we cut prisms out of a crystal belonging 
to either the rhombic, monoclinic, or triclinic 
system—^such as gypsum, the hydrated sulphate 
of lime, OaS 04 . 2 H^.O, the beautifully clear 
transparent crystals of which are currently 
known as selenite and which crystallises in the 
monoolinio system—we And no direction of 
truly single refraction, but in general obtain two 
spectra, however the 60°-prism may be cut. As 
wo shall see subsequently, it is true that there are 
two positions of approximate single refractioit, 
the two optic axes from which these crystals 
arc called biaxial ” ,• but these are fortuitous 
positions not identical with any axes of the 
optical ellipsoid, although esvsentially sym¬ 
metrical thereto. Any 60°-prism out for the 
purpose of determining. the refractive indices 
of gypsum or other biaxial crystal, with its 
refractive edge parallel to a principal axis of the 



Fio, 22 .—-GO^-Pbism with Befbaoting 
Edge I-^abadlel Axis. 

optical ellipsoid and its bisecting plane parallel 
to this and to a second principal axis, will always 
show two spectra, and afford thereby the two 
different refractive indices corresponding to 
light waves vibrating along those two rectangular 
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principal axes of the ellipsoid. ^riius the 
i-evolution ellipsoid of the xiuiaxial systems 
becomes in the biaxial systems one of general 
form having three unequal rectangular axes, 
corresponding to three different refractive 
indices, a the smallest, /3 an intermediate, and 
y the greatest index. The particular prism of 
gypsum experimented with affords a and y, the 
two extreme indices, and their sex)aratioxi being 
small it is readily perceived that gypsum is not 
a substance of strong double refraction. 

Let us now pass from the study of 60°'prisms 
to that of plates. A plate of a cubic ciystal 
behaves optically just like glass, but one of 
either a uniaxial or a biaxial crystal affords 
highly interesting phenomena of a characteristic 
nature, which at once enable us to allocate the 
crystal from which the plate is cut to one of 
these two great divisions of crystals. The 



Fig. 23.—Uxiaxial Interperbxck Fioure. 


indications are particularly clear and decisive 
if the beam of light be made convergent, and 
the light itself be polarised, the Mcols being 
crossed. For if the plate be cut perpendicu¬ 
larly to the axis of a hexagonal, tetragonal, or 
trigonal crystal we obtain the well-known 
concentric spectrum-coloured rings, resembling 
those of Kewton but crossed by a rectangular 
dark cross, the arms of which mark the directions 
of vibration of the crossed Nicols, as shown in 
Fig. 23. If, however, the crystal be rhombic, 
monooMnic, or triclinic, and the plate be cut 
perpondieularly to the particular axis of the 
optical ellipsoid which corresponds to that one 
of the two extreme refractive indices a and y 
which is furthest removed from the inter¬ 
mediate index jS, we obtain a figure showing 
two such ring systems, or ‘'optic eyes,” each 
with its own series of rings as shown in Fig. 24, 
. and the exact positions of which are indi- 
r of two dark hyperbolic 


bfushes ” into which the d irk cross (one 
limb of which joins tho two optic axes) opens 
out when the plate, or the pair of Nicols simul¬ 
taneously, is rotated 45°, the conditions chosen 
for Fig. 24. 

Now we may take calcite and aragonite as 
two very typical norjnal cases of uniaxial and 
biaxial crystals, and show their optic axial 
figures on the screen with the aid of the pro¬ 
jection polariscope. The former affords a very 
typical uniaxial figure, which remains unaffected 
on rotation of the plate. Aragonite possesses 
a small optic axial angle, 30° 52^ for sodium 
light as seen in air, but only 18® i I' within the 
crystal itself. Tho angle varies somewhat 
with the wave-length, but not so much in 
the case of aragonite as in many other Avell- 
kno'wn cases, . 

We next proceed to study quartz, the special 



Fig. 24.— Biaxiaij Iktjsrfeivench Figure. 


subject of these lectures, being now armed with 
the knowledge of the normal phenomena to be 
expected from a uniaxial crystal. Placing first 
a thin plate of quartz (one millimetre thick) in 
the polariscope arranged for convergent Hght, 
we perceive a more or loss normal uniaxial 
fiigure, although the rings are large and diffuse 
and the dark cross present is also very difftise, 
the whole figure wanting the sharpness of that 
afforded by calcite. If we now take a thicker 
plate, say one 3*75 millimetres thick, a thickness 
which is very convenient as will presently be 
shown, we observe that the coloured rings are 
more numerous, the innermost being smaller, 
and the arms of the cross sharper near the 
margin of the field; but they have entirely 
disappeared from the centre of the figure, as 
shown in Fig. 25, and the whole of the interior 
of the innermost ring is filled instead with yellow 
light. Moreover, if we rotate the analysing 
Niool clockwise we observe that this ring 
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expands if the plate has been cut from a right- 
handed crystal of quartz^ but contracts if the 
crystal be a left-handed one, the circular nature 
of the ring also altering until it is nearly square. 
If, now, we superpose two such plates 3 *75 
millimetres thick, one of right-handed quartz 
ajid the other of left-handed, we obtain a remark¬ 
able change in the figure, namely, the production 
of the celebrated spirals of Airy, as shown in 
Fig. 26. 

Now these phenomena at once suggest to us 
a spiral, and a complementarily helical, aiTange- 
ment of the atoms composing the chemical 
molecules of silica in the two forms of quartz 
crystals. That the supposition is correct may 
be proved, as first shown by Reusoh, by re¬ 
producing the ejects by means of a spirally 
arranged pile of biaxial mica films, twenty-four 
equally thin' fihns of ordinary muscovite mica 



Fiu. 25,-—Quabtz Figxjbe. 


such as can be bought in sheets being adequate. 
They are laid over each other so that the 
direction of the line joining the two optic axes 
of the mica regularly rotates by the same angle, 
say 60°, which is a very suitable angle of 
variation. For if the pile be arranged in 
a right-handed screw, of four turns, six 
films going to each complete turn, the biaxial 
figure normally given by muscovite mica, which 
is shown in Fig. 27, will be found on placing 
the composite pile in the polariscope to have 
been converted into a uniaxial one. Moreover, 
the figure resembles that afforded by quartz to 
a remarkable degree of precision, for if the pile 
be a right-handed one the figure is similar to 
that afforded by right-handed quartz, and gives 
the same effects on rotating the analyser; 
whereas, if the pile of mica films had been wound 
in a left-handed screw the effects produced 
would resemble those afforded by a plate of left¬ 


handed quartz. Further, the proof of the 
helical structure of quartz is completed by the 
interesting fact that if we superpose the two 
piles of mica plates, the left-handed and the 



Fig. 26.—Ainv’s Spirals, 

right-handed, and place them together in the 
polariscope, Airy’s spirals are at once produced 
on the screen. 

Let us now proceed to study quartz plates in 
a parallel beam of polarised light. If .we take 
two plates, one of right-hand quartz and the 
other of left-hand, each of 7-6 millimetres 
thickness, wo find , that they , each give with 
crossed Nicols the well-known rose-yiolet tint 
of passage, between the first and second 
orders of Newton’s spectra. But on rotating 
the analysing Nicol clockwise the right-handed 
plate changes colour first to red, then to orange, 
yellow, green, and blue, while the left-handed 
plate becomes first blue, then passes through 



Fig. 27.—Musoovipe Mica , Figure. 


green and yellow to orange and red. On the 
other hand, the two plates of 3*75 millimetres 
tl^iokness appear yellow under crossed Nicols, 
just as were the centres of the interference 
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iigures in convei'gent pokulsed light, and 
they change colour in opposite directions 
of the spectriun on rotating the analyser, until 
they become violet with the tint of passage when 
the Nicols are parallel* 



Pm. 28.—Rotations by 3-75 mai. of QuAKTi<. 


IsTow all these beautiful phenomena are due, 
as we have already-surmised, to the fact that 
when a beam of light is sent along the axis 
of a quartz crystal, the right- or left-handed 
arrangement of the molecules of silica causes 
the plane of vibration of the polarised light 
received from the polarising Nicol to be rotated 
in the same direction, the amount being directly 
proportional to the thickness of the plate. It 
also varies considerably with the wave-length 
of the light. Por plates of 3*75 and 7*5 milli¬ 
metres thickness respectively the rotations by 
plates one millimetre thick are to the extents 
indicated in Figs. 28 and 29* It will bo obvious 
from Pig. 28 that the plane of vibration of 
yellow light of wave-length 0* 000550 is roiated 
just 90® by a plate of 3* 75 millimetres thioknoss, 
and this fact at once explains the luoduotion 
of the violet tint of pa)Ssage when wo have 
rotated the analysing Nicol 00®, that is, until 
it is parallel to the polarising Nicol. Por the 
extinction of this yellow light leaves the com¬ 
plementary colour, the violet transition tint, 
predominant. And when we double the thickness 
of the plate to 7-5 millimetres the yellow ray 
of 0* 000550 millimetre wave-length is rotated 
just 180°, as shown in Pig, 29, which brings the 



Nicols into the crossed position again if we 
attempt to follow the rotation, and thus the 
violet transition tint is at once given by such 
a plate under crossed Nicols, the eSeot being the 
same whether we leave the Nrools in their 


original po.siiiou of crossing or rolalc' i^ii her (^f 
them for 180°. 

Several modtis of demonstmiiiig the rohUion 
of the plane of polarisation by quartz m:!.y 
profitably lie shown. 3’'he most striking of them 
is due to Professor S. P. T'hompBou. A circular 
him of mica conslrueted of twenty-four sectors is 
used. Each sector is obviously of 15° angle, tuid 
the film is so chosen mid cut that the angle is 
bisected by the line joining the two optic axes 
of the mica cryst.rjl. The thickness of the film 
is such as corresponds to half a wave-length of 
rctardatiofi of one of the two rays produced by 
the double refi'aciion of the mineral behind the 
other. The soetors are cemented by balsam 
between a couple of glass plates in close contact 
so as to produce ji. circular disc. On placing the 
arrangement in the polariscope with crossed 



Eha. 30. —PRUi'’Fsso;H I’uomfson’b Mica Siicmrus. 


Nicols a black cross is seen on the screen, as 
shown in Pig. 30, the four sectors, the bisecting 
lines of which are vertical and horizontal, being 
in their extinction positions, tho two principal 
rectangular axes of the optical ellipsoid of mica 
being parallel to tho vibration directions of the 
two Nicols. Tho sectovB at the 45®-diagonal 
positions are brightly illuminated by colour¬ 
less light, and the other intormediate sections 
appear more or less shaded in graduated tints 
of sepia. On now introducing a plate of 
quartz one millimetre thick in the path of the 
beam from the lantern tho black cross is rotated 
one sector to the right or left, according as the 
plate has been out from a right-handed or a left- 
handed crystal or quartz, the jet blackness of 
the cross being also changed ;to a deep vandyke- 
brown. 

The colour produced by thick plates of 
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quartz in polarised light is thus due to optical 
rotation, and the colour is quite as brilJiant as 
that due to double refraction shown by thin 
plates of quartz, such as those of rock-sections, 
which vary from a twenty-fifth to a fiftieth of a 
millimetre in thickness. The phenomenon of 
optical activity is confined to crystals belonging 
to those eleven classes of symmetry which 
exhibit right- and left-handed forms, that is, in 
which there is no plane of symmetry deve¬ 
loped, Now besides the ordinary right- amd 
left-handed forms, as shown by trigonrd quartz 
and by monoclinic tartaric acid, a .most in¬ 
teresting substance from the point of view of 
the phenomenon in question, chemists have 
discovered many oases in which the optical 
activity is either masked, neutralised, or de¬ 
stroyed by intimate lamellar twinning of the 
two complementary varieties or by chemical 
combination of the two sets of molecules in 
which the atoms are oppositely spirally arranged. 
In the former case of regularly repeated twinning 
the symmetry is apparently enhanced by the 
introduction of a plane of symmetry, the com¬ 
posite crystal showing the characteristic faces 
of both right- and, left-haxided forms. In the 
latter case chomioal combination results in the 
prodviction of a new substance, and the crys¬ 
talline form is altogether different, and may 
even belong to another system. Thi« is the ca,se 
with tartaric acid, for the combination of the 
two sets of molecxiles produces racemic acid, 
which crystallises in the triclinio system with a 
molecule of water of crystallisation, totally 
unlike the crystals of either ordiniU‘y dexlro 
(right-handed) tartaric acid or the comple¬ 
mentary laevo (left-handed) tartaric acid, both 
of which belong to the sphenoidal class of the 
monoolinie system and are anhydrous. A pair 
of such complementary crystals of the two 
varieties of tartaric acid are shown in Fig. 31. 
Bacemic acid is optically inactive, the ease 
being thus one. of external compensation, that 
is, by union of the complemeirtary molecules. 

Molecular compounds of this charaotor, how¬ 
ever, are often weak, and in the oases of certain 
salts of raoenxic acid, ammonium sodium 
racemate for instance, the product of crysballisa- 
tion is often found to be a mixture of the two 
complementary varieties of the testrates, dis¬ 
sociation of the feeble chemical union having 
occurred. 

Besides this production of optical inactivity by 
the chemical union of the two optical antipodes, 
that is, by compensation and mutual destruction 
of optical activity by bodily union from without, 


and doubling of the molecular constitution, there 
is another mode of production of an inactive 
variety possible, by compensa.tion within the 
molecule itself, whenever there are two groups 
of atoms surrounding two carbon atoms which 
can a.rrange themselves in mirror-image fashion, 
the two halves of the molecule being thus 
mutually symmetrical to a symmetry plane. 
Such occurs in the case of the truly inactive 
variety of tartaric acid, for this modification of 
the acid can under no circumstances be split up 
into two optically active compoirents. 

Now the racemic form of optical inactivity, 
the form xuoduced by external compensation 
(outside the molecule), is often simulated to 
a most remarkable extent by the repeated 
twinning already referred to ; but such ionm 
can generally be readily distinguished from truly 
racemic forms by the crystallographic fact, that 
whereas a truly racemic form exhibits omother 
and quite distinct crystallographic form, usually 
belonging to another cla.ss or even system of 


Fio. 31,—Tub Two Foems of TA.uTtVRrc Aoid. 

symmetry, the psendo-racemic ” form exhibits 
(ho symmetry of the same system, although most 
probably that of a class of higher symmetry in 
the system, owing to the introduction of a 
plane of symmetry, about which the twinned 
individuals are disposed in mirror-image fashion. 
This case of the mechanical enhancement of the 
symmetry by repetition twinning is beautifully 
illustrated by quartz, especially in the exquisite 
form of the mineral known as amethyst. In 
order to understand this further extremely 
intorosting lesson to be learnt from rock crystal, 
we muvst first study the oi>tioal characters of 
twins of the right-handed and left-handed 
varieties of quartz; indeed, it will well repay 
us to consider also as a preliminary two kinds 
of artificial combinations of the two varieties of 
quartz. 

The first kind of composite quartz, the well- 
known “biquartz,” is, moreover, of great 
practical value. Two plates of equed thickness 
are out and polished out of a right-handed and 
a left-handed crystal respectively, of either 3*75 
or 7*6 millimetres thickness, truly at right 
angles to the optic and trigonal axis. An. edge- 
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face is ground and poliBlied on each, perpendi¬ 
cular to the plate, and thus truly parallel to the 
axis, and the two plates are then cemented 
together by this narrow face, which becomes 
almost invisible as the cementing Canada balsam 
has almost the same refractive index (1*548) as 



quartz, so that the plate appears as a single one. 
Such a composite plate, under crossed Niools, if 
of 7*5 millimetres thickness or under parallel 
Nicols if half that thickness, exhibits an even 
transition violet tint, the line of junction being 
invisible. But ,the moment the analysing Nicol 



is slightly rotated, or another optically active 
subsfianoe or quartz plate is introduced into the 
path of the rays, diiference of colour becomes 
apparent in the two halves, the biquartz thus 
' aefeifig as a very delicate test either for the 
adjustment of the Hiools to crossing or paral- 
^rifeSsm.or for optical rotation in another sub- 
For this latter reason it is much used 


in saocharimoters, polariscopos for the detor- 
miiiation of the optical rotation of sugars and 
other optically active substances. 

The second kind of artificially composite 
quartz plate is one in which the narrow side-face 
of junction is made oblique to the plate, being 
ground say at 45° or 60° to the plate surfaces. 
The two plates thus similarly bevelled, of re¬ 
spectively right-handed and left-handed quartz, 
are then cemented together in ji. mutually 
inverted manner, so as again to forju a con¬ 
tinuous plate. When such a plate is examined 
m the polariscopo under crossed Nicols, the area 
of overlapping is observed to be marked by a 
black band, and if the angle of obliquity of the 
junction be as much as 45° a white band will 
appear on each side of the black one, and outside 
this again a spectnim band is usually shown, 



the whole elongated strip having the appearance 
of a ribbon coloured at the margins and black 
along the central line, with intermediate white 
strips. The black band marks the line of exact 
neutralisation of the rotations produced by equal 
thicknesses of right and left qtiartz, and the 
spectra mark the gradual increase of preponder¬ 
ance of thickness of on© variety over the other. 

Proceeding now to the study of natural 
quartz twins, it must first be made clear that 
there are two well-marked kinds of quartz twins, 
one in which the two individuals are of the same 
right- or left-handed variety, and another in 
which a right-handed crystal is twinned with a 
left-handed one. An example of the former 
type is shown, in Fig. 32, which represents a twin 
of right-handed quartz, one of the two right- 
handed crystals of which is situated with respect 
to the other as if, starting parallel, ifc had been 
rotated for X80° about the vortical trigonal axis. 
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but with complete interpenetration, in the case 
actually shown, of the one individual within 
the other. The tangible result is an apparently 
single crystal, but with the little pyramidal and 
trapezohedral faces ,9 and x similarly orientated 
on every corner, arranged in a right-handed 
manner, instead of on alternate quoins only. 

The other kind of quartz twin, frequently 
found occurring among specimens from Brazil, 
is represented in Fig, 33 by a case of partial 
interpenetration, and in Fig. 34 by an example 
in which complete interpenetration has occurred. 
The plan of the twinning is that the twin plane 
is a face of the hexagonal prism of the second 
order, perpendicular to a pair of the faces of 
the hexagonal prism present, which is of the 
first order. When interpenetration is complete, 
as in Fig. 34, the little s and x faces are shown 
on every corner, but symmetrically, as if the 
crystal were of liolohedral symmetry. 

Now, if a section-plate of such a crystal 
be cut, of 3*75 or 7*5 millimetres thickness, 
perpendicularly to the axis, the polarisation 
phenomena, due to the opposite optical activity 
of the two difierent varieties present, will vary 
according to the mode of internal disposition of 
the parts composed of the two varieties, right- 
and left-handed. When the whole of one half 
of the crystal is of right-handed and the other 
of left-handed quartz, and the surface of junction 
is a plane parallel to the axis, we have a natural 
biquartz produced on cutting such a seotiou- 
])lato, which shows absolutely no trace of a 
junction-plane in ordinary light or when the 
Nicols are crossed or parallel, but which exlubits 
different colours in the two halves the moment 
either Nicol is rotated to even the slightest 
extent. Two such natural biquartzes are 
exhibited on the screen. They are excellent 
examples, obtained after long searching. 

If the plane of junction be oblique, however, 
the biquartz shows a black band between the 
two halves ■when the Nicols are crossed, mid a 
white one when they are parallel, as is the case 
with the natural biquartz next projected on the 
screen, the obliquity of the junction plane not 
being groat in this example. A third natural 
biquartz, ' with a junction-plane of greater 
obliquity, next exhibited, shows not only the 
central black band but a white one and a 
spectrum on each side of it, very like the artificial 
specimen already referred to and illustrated on 
the screen. 

A very instructive case is that of a natiurai 
quartz twin-combination, which by its picture 
on the screen in polarised light is seen to be 

m ' 


composed of one half of left-handed quartz, 
which polarises in a rich crimson lake with 
crossed Nicols, and a second half which is made 
up of alternating right- and left-handed quartz, 
the strips being joined obliquely to the plate, 
so that a black band is produced in each case 
as the central line of a ribbon, being flanked by 
a white band and a spectrum band on each 
side. A faint idea of this screen picture may 
be gathered from Fig. 35. 

Now, such a banded structure of alternately 
right- and left-handed quartz affords an instance 
on a larger scale of the finely-laminated twinning 
of the two varieties present in amethyst. 
Several further examples of ribbon-baud 
structure may first be referred to, however, 
such as a particularly fine one in which the 
ribbons form the boundaries of V-shaped 



Fig. 35.—BANnim Quartz Twinning. 


intrusions, of 60® or 120® angle, of one variety 
in a crystal of the other variety. Also many 
very beautiful cases -of irregular composition 
occur, such as the cases next projected on the 
screen, one of which gives a polarisation effect 
like snow mountains with green bases, intruding 
upwards into a blue sky, reminding one of 
many a glorious Alpine expedition. 

The case of amethyst is an exceedingly 
beautiful and highly instructive one. A plan of 
the effect seen on the screen with a typical 
section perpendicular to the axis of an amethyst 
crystal is shown in Fig, 36. The marginal parts 
show polarisation colours in three sectors, x, y, z, 
indicating the presence of right- or left-handed 
quartz, y being left- and z right-handed ,* 
however, is composite, the upper part, being 
right-handed and the lower part, left-handed, 
and where the two join there is overlapping, and 
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a ribbon band, av/, 'iv'if h black line in the middle, 
is produced. The convergent light phenometia 
correspond, and giving a right-handed 
^ uniaxial figure and y and xi a left-handed 
interference figure, while x^i afiorda Airy’s 
spirals. The alternate sectors ..4, B, C, however, 
show no definite polarisation-colour phenomena, 
except the natural violet colour which is charac¬ 
teristic of these alternate sectors and is the 
distinctive feature of most amethysts: hence the 
name. But in the central halves these sectors 
exhibit the beautiful laminated twinning effect, 
under crossed Nicols a delicate sla.te-coloTired 
line marking the junction of each pair of right 
and left laminae, each lamina itself appearing as 
a thin white band between the slate defining 
line shaded by traces of spectra. On rotating 
the analysing Nicol the laminae exhibit the most 



Fio. 36 .—The Steucture op Amethyst. 


beautiful shades of grays and browns, with 
dehoate linings of rose and other tints. This 
central part of the plate, moreover, is unique 
among quartz: crystals in exliibiting a uniaxial 
interference figure in convergent polarised light 
of the normal kind—that is, with the black 
cross complete to the centre, just as is afforded 
by caloite or other non-rotating normal trigonal, 
hexagonal, or tetragonal crystal. 

Thus the intimate lamellar twinning of the 
.two varieties of quartz in amethyst obviously 
results in the production of a crystal which 
v' simulates holohedral trigonal symmetry, the 
% lower-class symmetry in which one variety 
Biiirror-image of the other being 
v /v^fparektly enhanced, so that the one indi- 
itsdlf displays mirror-image 
is, the^presence of •a symmetiy 


plane—and the coiTcspoiuling optical activity of 
the low'er-clash; pair of varieties is neutralised 
by their intimate blending. Amethyst, tliere- 
fore, is not a case of true opiicid inactivity, 
but of mechanically and naturoily produced 
pseudo-inactivity. It is thus an excellent 
illustration on a large scale of the still more 
intima-te blending of microscopic or even sub- 
microscopic laminin of the two varieties in the 
organic substances known to chemists as pseudo- 
racemic compounds, a large numbor of which 
have been studied by Kipping aiul Pope. In 
many of these cases the blending of the two 
varieties by regular intercalation and alteralaiion 
of the tw^o varieties, one within the other, is so 
intimate that the la mime approach the molecular 
dimensions in thinness. It is easy to see that 
if the approach be continued aiiitil this fascinating 
region of mcrleoular forces is penetrated—for we 
know that within four or five molecular 
diameters these intormoleoular forces come into 
play—^it is more than likely that some sort of 
molecular chemical afilnity w'ill develop, with 
the possible production of a molecular compound 
—a racemic compound—of the two hitherto 
alternating varieties, tlu^ individuality of each 
variety being no longer preserved, Imt o, new 
comjmund, duo to thc^ new double mob^eiile, 
being produced and crystallogrn,phically devt;- 
loped according to its own new crystalline form. 
Thus both the i)seudo-ra(‘.ennc form, of w'hich 
quartz affords us a gross but excellent exemiph*, 
and the true racemic form, are pi'oducetl by 
external compensation of the two diiferimt 
molecules mutually hy each, other; but 
whereas in the true racemit? compound this 
occiu's within the range of action of the molecular 
forces, in the case of the formation of a pseudo- 
racemic substance the intimate intercalation 
occurs outside the effective range of molecuh?,r 
action capable of producing chemical union. An 
example of such intimate blending by repetition 
twinning of the ultra-microscopic order is 
afforded us by potassium chlorate crystals, 
wliich are often twinned in layers of such extreme 
tentuty, not more than the ilionsandth of a 
millimetre in thickness, that the crystal faces 
yield magnificent colours by reflected light alone, 
without any necessity for the use of polarised 
light. The reason for this display of the colours 
of thin films by *such crystals has been fully 
explained by Stokes and Lord Rayleigh, and the 
most striking result of their investigations, and 
that of other workers on such substances, has 
been to show the wondetful equality of thiokn ess 
of the layers, the two alternating individuals 
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balancing one another perfectly. So it 
undoubtedly is in the oases of pseudo-raceinio 
substances, the layers of the two (right- and left- 
handed) varieties being so truly equal in tliick- 
ness that the net result is the balanced display 
of holohedral symmetry instead of the one-sided 
lower-class symmetry of the system. 

In enabling us to grasp this remarkable 
advance in our knowledge, both of i-hese in¬ 
teresting oases of crystalline structure and of 
the intricate chemical properties and relation¬ 
ships of optical^ active substances, quartz has 
indeed shown itself as the most instructive 
and uniquely interesting of all the crystallised 
substances of the natural mineral world. 


THE FRENCH PRESERVED FRUIT 
INDUSTRY. 

For a great many years a particularly favoured 
corner of Provence—the commercial centre of which, 
so far as the production of preserved fruits is con¬ 
cerned, is Apt—has furnished the choicest preserved, 
or in popular parlance “candied,’' fruits, which 
reach either the European or American markets. 
In spite of a high rate of customs duty and an 
abundance of American fruit, those special products 
have found a ready sale in the most expensive 
establishments in the United States. The fruit 
preservers in Apt and in Marseilles liavo also 
shipped to America large quantities of cherries 
simply preserved in brine, which thus escape the 
high duty applied to fruits preserved in sugar and 
arrive in proper condition to absorb various liquors, 
and then to bo sold as “ Maraschino cherries,” and 
probably under other descriptions. The terms 
under which the French fruits are sold havo passed 
into the English language. The trade undersfcands 
the meaning of the words “fruits confits” and 
“ fruits glacis.” The former are fruits which 
retain their natural form and colour and have 
absorbed quantities of sugar; the latter only difier 
from the former in that they have boon re-dipped 
and given a crystalline coating of sugar, so that 
they are dry to the touch and agreeable to handle. 
The American Consul at Marseilles says that in 
connection with the preserving process, healthy 
fruit is selected which is gathered before its 
maturity, so as to be able to resist the succeeding 
operations. The first step is to soften the fiosh 
so that it may absorb the sugar, and particular 
attention is paid in the case of fruit like the pear, 
walnut or quince, the pellicle of which is removed 
before the process begins, lest the white flesh thus 
exposed should become rusty in appearance. To 
avoid this, fruits of this kind, from which the skin 
and defective parts have been removed, should be 
thrown into fresh water that has been slightly 
acidulated with lime-juice or concentrated vinegar, 
or, better still, with alum. The pared fruit should 
not be touched with the hands, but with a long 


pin, and should be held in this preliminary hath 
only long enough for the preparation of a sufficient 
quantity to begin the softening operation. The 
next important step is to soften the fruit through 
and through, so that it will absorb the sugar readily. 
Alum water is recommended for this purpose, and 
in such quantity that none ^ need be added later 
after evaporation has reduced the original quantity. 
With pears, they should “ swim well ” in a double- 
bottomed vessel, steam heat preferably being em¬ 
ployed. An experienced workman knows, by 
gently passing the fruit between his fingers, whether 
or not it is soft through and through. If it is 
boiled too much it becomes a sorb of marmalade, 
if not enough it will not absorb the sugar. 
Properly softened, the contents of the boiler are 
placed in fresh water, which is changed until they 
become perfectly cool. Pears may bo heated until 
flexible and tender and then pared, or may bo 
pared and then softened. Fruits containing pits, 
like peaches or cherries, are placed in cold water, 
over a slow fire, and as they rise in the water they 
are removed, tested to ascertain whether they are 
soft enough, and then thrown into cold water. 
Quinces are cut into four, five, or six pieces before 
being softened. For Reine Claude plums (green¬ 
gages), frui t without yellowish rusty spots is selected. 
They are pricked on every side to the pit, and when 
softened by heating in plain water, the vessel is 
removed from the fire and a handful of salt and 
plenty of vinegar are added. One hour later they * 
arc replaced on the fire and well heated. When 
they come to the surface the fire is quickened, and 
when all have risen the vessel is removed atid the 
contents are placed in fresh water. The salt and 
vinegar tend to give back their natural green colour. 
In the preparation of apricots and poaches, these 
are wiped with a cloth, then pricked, particularly 
in the unripeiied parts, and heated on a slow fire. 
As they rise and are found soft enough they are 
thrown into cold water. Fruit having first been 
softened must next be saturated with sugar. The 
material is first plunged into a weak syrup, which 
is concentrated gradually, with one day's interval 
between the degrees of concentration, according 
to the heat of the place where the operation is 
effected. It is sometimes necessary to have an 
interval of not more than twelve hours during the 
first fow days, lest fermentation sets in. This is 
what is called to give the fruit a “ f|b(;‘.on.” To 
give it a “ frc'jmie ” means to pub the material in 
its syrup upon the fire and leave it until the sugar 
approaches the boiling-point, in the meantime 
agitating the vessel occasionally. According to 
their nature, fruits are treated differently. Fruits 
with pits must be placed in thin syrup iuid receive 
a fr^mie before two days, after which they are 
cooked until the sugar has had time to penetrate 
everywhere. To prevent certain fruits from 
candying, and particularly such as are charged 
with gum, a little glucose is added to the last 
faqon. With firm green fruits, the operation begins 
with a syrup of twenty-five degrees. The material 
receives from six to eight fa 9 ons, the syrup beln^ 
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strengthened each time by two degrees, and the 
last fa<;on being made with a syrup of thirty-six 
degrees. Ripe and tender fruit is given a first 
fa<,*on in twenty-eight degree syrup, and is finished 
In a syrup of thirty-eight degrees. Only one fa<,ion 
per day must be undertaken, unless, under special 
circumstances (to prevent fermentation), two 
become necessary. Then it requires six days to 
complete the process. An ordinary fa(;on lasts five 
minutes, during which the vessel is shaken 
occasionally. This period ended, the fruit is 
drained thoroughly, and the syrnp being first 
skimmed is concentrated by two degrees and 
again poured over the material. When the last 
fa^on takes place care must be taken to allow the 
fruit to drain, after which it is allowed to rest for 
fifteen days. To obtain first-class preserved fruit 
the syrup should be changed after the fourth or 
fifth fa(,ion. If it becomes troubled, the beaten 
white of egg is added in a little water. No more ’ 
syrup is employed at a time than is necessary to 
cover completely the contents of the vessel, as it 
seems to penetrate more readily. The “ fruits 
glacis” are so prepared as to make them dry, 
agreeable to the eye, and ■ easy to eat. To accom¬ 
plish this, the “fruits confits’* are drained and 
slightly washed with tepid water to remove the 
syrup remaining on their surface. Next, to 
“glacer” them, sugar is cooked until it bubbles. 
Into this liquid the fruit is dipped, removed, coated 
with sugar, and then placed on a wire netting. 
The gla<?ag 0 should be thin and light like a varnish, 
it should bring the colour out and not hide it. 
Finally, the gla^age should be made at the last 
moment possible, as fruits axe better preserved in 
syrup. As soon as fruits glac6s are dry they are 
packed in boxes. The Consul states that he has 
not mentioned the dyeing processes, for the 
sufficient reason that fruit packers say no more 
about them than necessary. These processes are, 
however, said to^ be perfectly harmless. They 
certainly enable the packer to present a most 
attractive article. The delicious “ marrons glacds 
are not exported from France to far distant countries 
in any great quantities, on account of the diffi¬ 
culties of transportation. Neither are the dates 
stuffed with pistache cream, nor the “marrons 
fondds.*’ Marseilles has always been famous for 
its fruits and bonbons, a generous rivalry prevailing 
between a number of the local makers of these 
articles to produce annually something new and 
interesting. 


hoivce; industries, 

T%e Goiton Trade Dispute .—It was almost 
incredible that there should be seriops danger 
, of a lock-out in the cotton industry, which might 
have affected some 200,000 workers, because four 
' ,i;ion-unionists were employed at the Yatefield 
HUl and twenty-eight union spinners objected, 
- hut none the less there was such danger. Happily 
; / a dispute which threatened to develop over the 


whole area of north and north-east Lanoasliire 
has been settled by the four noii-miionists joining 
the spinners’ organisation. The operative spinners 
of Lancashire are very strongly organised, and 
they look askance at men who, while tliey reap all 
the advantages gained by the influence of a trade 
union, refuse to pay the small weekly subscription 
to the union funds, and of late the policy of 
boycotting the non-unionists has been put into 
practice. The union men have won on this 
occasion, and they expect to win at other places 
where the same conditions exist. 

Cottmi now there Booms to be 

a considerable sJiortagu of cotton weavers. In 
several towns the hide of weavers has made it 
impossible to put in operation all the looms that 
have been either wholly or partially stopped during 
the depression of the last two or three years. 
Manufacturers in south Lancashire are offering to 
pay learners who will take up the work. In north 
and north-east Lancashire cotton-weaving has 
become so brisk that instances are cited in which 
girls of seventeen are entrusted with five looms, and 
are earning from 25.s'. to 28s. per week, whilst lads of 
fourteen are being put in charge of two looms. And 
it is likely that the lack of labour will bo felt even 
more keenly in the immediate future, for new mills 
are being erected and old mills re-started, but it is 
probable that the shortage of labour will disappear 
when it hocomos known that the improvomont in 
trade is likely to be permanent. When trade is 
slack many opemtivos leave the manufacturing 
districts, and do not return until they can roly upon 
getting regular atwl romunorativo work at the mills 
again. 

The Singh Payment Policy .—No one will 
question the immense benefits conferred upon the 
community by life assurance, but unfortunately 
these benefits depend very largely upon the assured 
retaining health and employment. A'man takes 
out a policy and pays the premium upon it for 
many years, then illness, or loss of work, makes it 
impossible for him to continue paying, and ho 
either allows it to lapse, or, if there is , a surrender 
value, has to take less than a third of the actual 
money he has paid over to the company. In 
industrial assurance there is, as a rule, no surrender 
value, and all he can get (and lie can only get that 
after he has been paying premiums for years) is a 
free policy fo^J a small sum payable at death. 
Here is the weak point in insurance, and great 
numbers of the industrial poor suffer from it. For 
this reason the new departure made by the City 
Life Assurance Company should bo welcomed. 
This company is now issuing what it calls “ The 
Ideal Single Payment Policy,” which gives whole 
life assurance for a single payment of ^5. 
After the first payment nothing further is payable. 
The company keeps the policy in force, and in 
the event of the death of the policy-holder the 
company pays the full amount stated, in the 
policy. Thus a young man of, say, twenty-one, 
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■with an odd .-65 to spare, takes out one of these 
policies, which assures him. the sum o£ .-615 at 
death. He has no further liability, and if next 
year he has another £5 to spare he can take out 
another policy assuring £14 14s., and so on from 
year to year. Or take a young woman of twenty- 
one. If she takes out one of these policies every 
year for ten years, she will have over £139 whole 
life assurance bought at a cost of only £50. The 
merit of the scheme is that the assured is guarded 
from loss through the mischances of life. ITe has 
paid his money once for all, and, come what may, 
the benefits of the policy remain to him. It will be 
surprising if this policy does not become very popular. 

Bailless Electric Gars.—The report of the depu¬ 
tation recently sent by the Edinburgh Corporation 
to inspect the railless electric cars of Leeds and 
Bradford, gives some interesting information 
respecting capital outlay and operating charges. 
In both towns the cars cost £700 each. At Leeds 
the capital outlay, which is mainly on overhead 
equipment, amounted to £1,246 per milo, and at 
Bradford to £1,734 per mile. The total operating 
costs, exclusive of interest and depreciation on 
capital outlay, in each case amount to SjcZ. per 
car mile. The revenue, of course, depends largely 
upon the route, but at Leeds it amounts to about 
per car mile. 

Oil Engines on Hallways ,—Last year the loco¬ 
motive engineer of the North British Kailway 
Company designed an electric locomotive with a 
steam turbine driving a dynamo, which in turn 
•supplied electrical energy to electric motors, and 
now a leading British railway company has 
given instructions for the preparation of designs 
for a 500 h.-p. locomotive of a similar character, 
but using a Diesel engine for driving the dynamo 
instead of a steam engine. Commenting upon this 
new departure, a well-informed correspondent of 
the Majichester Guardian says that the results 
with the North British type of electric locomotive 
have not come up to expectations in the matter of 
economical working, owing to certain causes which 
were regarded as more or less likely when the 
i experiment was embarked upon. The use of the 
Diesel engine, it is believed, will remove these 
difficulties, and at the same time reduce the size 
and weight of the locomotive, factors which will 
be of considerable importance in relation to the 
effect of such a type of engine upon existing 
permanent way, and also in the facility for 
negotiating curves at speed. If it can he demon¬ 
strated that the application of thoi internal- 
combustion engine for main line working is 
possible, a marked step in advance will have been 
made, as this method would not require any 
alteration of existing tracks or of telephonic or 
telegraphic local circuits, and would mean a 
considerable decrease in fuel, haulage costs, and 
water supply. 

The Townage of Liners .—The growth in the 
dimensions of liners continues, and it looks as 


if Lord Pirrie’s prediction that we shall see 1,000- 
feet ships will soon be realised, The Cunarder 
now being built at Clydebank is to have a length 
over all of 905 feet, which is 100 feet longer than 
the Lusitania,’^ and 20 feet more than the 
“Olympic.’* But the German “Imperator,” now 
in course of construction in Germany for the 
Hamburg-America line, will have a length of 
910 feet, with a tonnage of 50,000. Nor is it only 
steamers intended for the New York service that 
are growing in size. The new Allan steamers will 
be larger than the “Laurentic” and “ Megantic,’*’ 
while the two liners being built for the Canadian 
Pacific Company’s Vancouver-Hong Kong route 
will he larger in every respect than the company's 
well-known St. Lawrence “ Empresses.’’ But 
there is no similar advance in speed. 

Domestic Service .— A committee has been 
appointed by the Women’s Industrial Council with 
the object of improving domestic service as a 
career for industrial women. As a first step the 
committee will institute a widespread inquiry into 
existing conditions. A somewhat similar investi¬ 
gation was made about ten years ago, and the 
results were published by Miss Catherine Webb in 
the Nineteenth Century for June- 1903, but little 
came of it. The conditions of domestic service are 
pretty well known, and the reasons why it is dis¬ 
liked. The reforms which are about to be 
suggested are in three directions; (1) Towards 
greater efficiency on the part of the employed; 

(2) towards their organisation and co-operation; 

(3) towards improved material conditions of 
service. No. 1 is desirable, but will hardly make 
the service more popular. No. 2 will be difficult 
to bring about. Something may he done in the 
direction of No. 3. There are many difficulties to 
bo confronted. There is the notion among the 
artisan class that a girl who enters domestic 
service loses caste; there is the continuous service 
as contrasted with the comparative freedom of the 
outside worker, and there is the objection of the 
parents that the girl would earn more in, say, a 
factory, and that domestic service “ doesn’t put a 
trade into her hands when she marries.” But. 
nothing would be done in the way of social reform if 
the contemplation of difficulties prevented efforts 
at amelioration, and those who arc tempted to 
question the possibility of raising the status of 
the domestic servant may profitably remember 
what has been done in that direction on behalf 
of the sick nurse. 


CORRESPONDENCE. 


DEW-PONDS. 

The unusually dry summer which has just come, 
to an end has afforded an excellent opportunity of' 
testing the Ijradition that “dew-ponds” derive 
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their sni3ply of water mainly from dew or mist, 
and never go dry. 

. Having taken a great interest in the investiga¬ 
tions which have been in progress during the last 
^ three years, and the discussion in this Journal and 
other similar publications, I was curious to know 
how the ponds had fared. I wrote accordingly to 
the Royal Engineer officers under whose charge is 
that part of Salisbury Plain which is War Depart¬ 
ment property, to inquire. The report received 
states that “ all dew-ponds in the Plain have gone 
absolutely dry this summer without exception.” 

The officer who kindly supplied this information 
adds that the ponds are generally, but not always, 
placed where they will take surface drainage, and 
consequently they received no doubt a certain 
amount of what little rainfall there has been. 
Perhaps some member of the Society who has had 
opportunities of observing the dew-ponds on the 
South Downs will be good enough to say what 

.their case is. Wm. Pitt (Colonel). 

Enliam House, Andover. 

October 11th, 1911. 


SLAG AND FURNACE REFUSE 
ORNAMENTS. 

I notice in your correspondence a query by 
Mr. Ryle as to the glass ornaments made from 
slag. These were made when pressed glass first 
came in. The Gateshead Glass Works at Gateshead- 
on-Tyne is where they were made, and the owner 
of the works at the time, Mr. J. G. Sowerby, a 
perfect artist by intuition, made this and various 
other forms of glass-ware. His special Gateshead 
Art Glass was very much admired, and was really 
unique, until the German makers copied it badly 
and vulgarised most of it by careless repetition. 

His artistic effects of colour were, however, 
obtained at a great sacrifice to the ordinary work, 
and many pots of metal (molten glass) were spoiled 
by endeavouring to get new effects of colour, etc. 
It was an interesting piece of work and very 
artistic, but had to he abandoned, like all truly 
artistic enterprises in this country—de Morgan 
tiles being another painful instance of insufficient 
appreciation. E. E, Pithbr. 

Hampstead, 

October 10th, 1911. 


OBITUARY. 


^ 'SXR William John Orossley, Bart.— Sir W. 
J*. Orossley died on the 12th inst. at Manchester, 
after an operation. Born at Glenbum, in Ulster, 
£:in 184i, he was educated at the Royal School, Dun- 
^.gannbUi and at Bonn. He entered the macTiine 
wmrks of Sir W. G. Armstrong & Co., at Klswiok, 
^enty-three he set up, with his 
©hgineeringfirm Messrs, Orossley Bros., 
VML., They soon made*a reputation 


as gas-oiigine manufacturers. In ISHn they won 
a gold modal offered under the Howard Trust by 
the Society of Arts at the International Inventions 
Exhibition for the ‘'Otto” gas-engine, and in 1881) 
they were awarded another gold modal by the 
Society for a nine horse-power nominal “Otto” 
gas-engine. 

Sir William Orossley found time for much public 
work. He became President of the Manchester 
Young Men’s Christian Association, treasurer of 
the United Kingdom Alliance, chairman of the 
Manchester Hospital for Consumption and Diseases 
of the Throat, a member of the Cheshire County 
Council, and a Justice of the .l?oaco for Manchester 
and Cheshire. He was one of the original pro¬ 
moters of the Manchostor Ship Canal, of which he 
was elected a director. 

As the Liberal candidate for the Altrincham 
Division at the General Election in .L906 ho defeated 
Mr. Goningsby Disraeli, who had held the seat for 
thirteen years. In January IDIO ho wa^ again, 
returned, hut in the following December he was 
defeated by Mr. Kebty-Flotoher. 

Sir William Orossley was much interested in the 
crusade against consumption, and he built and 
furnished at his own expense a sanatorium in 
Delamore Forest, Ghoshiro, for the use of patients 
from Lancashire towns. On this scheme he spent 
J670,000. In 1008 IMauolioster conferred upon him 
the freedom of the city in recognition of his public 
services, and in 1900 ho was created a baronet. 

He joined the Royal SD(5i(jty of Art.s in 18HJ. 


NOTES ON BOOKS* 


The Panama Canal. By Harmodio Arias, B.A., 

LL.B. London: P. S. King & Sou. 10«. Qd, not. 

This volume, which forms No. 25 in the excellent 
series of monographs by writers connected with the 
London School of Economics and Political Science, 
is, as its sub-title states, a study in international 
law and diplomacy, and is an attempt to define the 
position of the Panama Canal under the law of * 
nations. Mr. Arias has made a careful examination 
of the history of oceanic transit; he has traced the 
attitude of the United States of America towards 
the Canal question, and tho variations that it has 
undergone in tho course of years; ho has discussed 
the later amplifications of President Monroe’s 
message, “ thus reviewing the diplomatic wrangles 
that have resulted from the attempt of the United 
States to apply to this question their famous 
doctrine in its advanced form”; and he has com¬ 
pared in an instruotive way the legal positions of 
the Suez and Panama Canals. A useful appendix 
contains the difierent articles of the Olayton- 
Bnlwer, Hay-Paunoefote and other treaties that 
bear directly on the matter. , V, 

The hook is valuable because the expected 
opening of the Canal in 3.915 will shortly make the 
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•subject with which it deals of vital importance to 
most of t.he countries of the world. It is written 
in a clear and scholarly stylo, and givos a lucid 
account of an intricate and difficult problem. 

The Ten Republics. By Robert P. Porter, 

London: George Routlodge & Sous, Ltd. 3s. 6d. 

net. 

This little work is designed to serve as an intro¬ 
duction to a series of volumes on the Ten Republics 
of South America, and its appearance is opportune 
at a time when the commercial importance of 
these states is becoming every year more and more 
obvious. During the last ten years the trade of 
Latin America has increased by nearly £250,000,000, 
and its annual value is now estimated at 
£425,000,000. The United Kingdom can claim 
nearly one-third of the trade of the ten republics, 
so that their importance as a field for British 
capital can hardly be over-estimated. There seems 
little doubt, too, that this trade is capable of 
almost indefinite expansion, and that such ex¬ 
pansion is bound to ensue as soon as the present 
difficulty—lack of means of communication—is 
done away with. On every quarter this appears to 
be the one bar to development. Brazil, for 
instance, in the first ten months of 1910, exported 
31,404 tons of rubber, valued at over twenty-one 
million pounds; but, large as this amount is, it 
represents but an insignificant fraction of what 
might be obtained wore it possible to got the 
rubber down to the coast from the inaooosHible 
tracts in tho upper valley of the Amazon. In 
the state of Minas Geraes, again, it is said that 
the iron ores form mountains rather than seams, 
l)ufc under present conditions this source of wealth 
is left practically untouched. Paraguay—to take 
a further instance—has some of tho richest 
pasture and arable land in the world, but at 
present the cattle have to he driven such a 
distance that they are worn out before they 
reach a market; while the corn, which has to be 
carried in antiqu'ated bullock-waggons, is rendered 
comparatively valueless by the cost and difficulty 
of transport. 

Mr. Porter writes with a wide and .accurate 
knowledge of South America, over the greater 
part of which he has travelled, and he is firmly 
convinced that, given increased railway communi¬ 
cation, an enormous increase in tho prosperity of 
the country may be confidently expected. 

Papebs ON Inteb-Racial Pboblems. Edited by 

G. Spiller. • London: P. S. King & Son. 7s. $d. 

net, 

This volume consists of the papers communicated 
to the first Universal Races Congress, which was 
held at the University of London last iTuly, and 
they have been edited for the Congress executive 
by Mr, G. Spiller, the honorary organiser of the 
Congress, Many of the papers were reported at 
considerable length in the daily press at the time 
of their delivery, but it is extremely interesting 


to have thorn gathered together in one imposing 
volume. The papers are over fifty in number. 
They were all written with a view to encouraging 
between the white and coloured peoples “ a fuller 
understanding, the most friendly feelings, and a 
heartier co-operation.” The writers are of many 
nationalities and of all shades of complexion, but 
there is a strong similarity in their sentiments and 
in their ardent desire for the cause of peace and 
the welfare of the human race as a whole. 

Many of the papers, such as Mr. Israel ZangwilVs 
‘‘ Tho Jewish Race,” the late Sir Charles Dilke’s 
‘‘ Indentured and Forced Labour,” Dr. W. E. B. 
Dubois’ “ The Negro Race in the United States of 
America,” and the account of the North American 
Indians by one of them, Dr. Charles A. Eastman, 
arc of great interest; indeed, the only fault one 
has to find with them is that, owing, no doubt, to 
the oxigoncies of the Congress, they are too short. 
Regarded as a whole, tho book is remarkable, and 
its appearance should be welcome not only on 
account of the intrinsic value of most of the 
articles, but also on account of all that the volume 
symbolises. 


GENERAL NOTES. 


Medioal PBAUTmoNERS IN Gebmany.— In 1910 
tho number of medical men practising in Germany 
amounted to 32,449, or five doctors for each 10,000 
of tho population, an increase of 480 over 1909. A 
still further growth may be expected, the number 
of medical students having risen from 9,239 in 1909 
to 11,125 in 1910. The increase in the number of 
medical men was mostly in the cities—of the 480 
additions, 329 went thereto. For every 10,000 
inhabitants Berlin has 12 doctors, Wiesbaden 22, 
Munich 16, Stuttgart 10, Dresden 9, Leipzig S, 
Chemnitz 5, Plauen 5, and Gelsenkirchen 4. The 
number of female doctors has risen from 65 in 1908 
and 69 in 1909, to 102 in 1910, Of these Berlin 
has 32, Munich 6, Frankfort 6, Dresden 6, and 
Hamburg 4. The number of female medical 
students has risen from 371 to 512. 

SwiNBY Lbctuebs ON GBOLoaY, —A oourse of 
twelve leoturoB, on The Natural History of Bocks,” 
will>e delivered by T. J. Jehu, M. A., M.D., P.R.S.E., 
in tho Lecture Theatre of the Victoria and Albert 
Museum, South Kensington (by permission of the 
Board of Education), on Mondays and Tuesdays at 
5 p.m., and Saturdays at 3 p.m., beginning Saturday, 
November 4th. 

Memorial Tablets. — The London County 
Oounoii have affixed a memorial tablet to No. 37, 
Ohesham Place. This house was built by Lord 
John Russell, and occupied by him, with a few 
breaks, from 1841 to 1870, by far the most im¬ 
portant period of his life. A tablet has also been 
affixed to No. 5, Great Stanhope Street, the, . 
residence for «ome twenty years of Lord Fitzrqy 
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Somerset, Baron Raglan. It was from hero that 
he set forth, in 1861:, to take command of the 
British forces in the Crimea—an expedition from 
which he was never to return. 

The Turkish Tobacco Industry.-— From various 
centres have come most favourable reports of the 
Turkish tobacco crop in 1910, which is said to be 
highly satisfactory. The exports to Europe and 
America in the fiscal year 1908-9 amounted to 
68,000,000 pounds, and in 1009-10 to 70,000,000 
pounds. These figures do not include the crop of 
1910, or the exports to Egypt, which latter amount 
to about 8,000,000 pounds a year. There are 
indications that the present tobacco monopoly, 
whose thirty-years’ concession expires in 1914, will 
not obtain a renewal of its contract with the 
Government, as the tobacco planters are vigorously 
protesting against the Regie’s policy of restricting 
the production. The tobacco grown in and around 
Xanthi commands the highest price, that of 
Gavalla comes next, then follow those of Samsoun 
and Smyrna. In the district of Latakia, on the 
Syrian coast, is produced the unique product 
known to commerce as “ Latakia tobacco.” 

The Oriental Carpet Industry. —The world’s 
increasing demand for Oriental carpets has caused 
certain changes in the rug industry, particularly 
tending towards an enlarged output through the 
intervention of merchants in Oonstantiiioplo and 
Smyrna, who are establishing factories of Persian 
carpets in both Tixrkey and Persia. Another now 
feature of the rug trade is tho growing practice, 
on the part of merchants in Constantinople, of 
shipping direct—certainly to the United States— 
from Persia instead of from Constantinople. On 
the whole, Constantinople maintains its position 
as the world’s principal rug market. Germany 
buys Oriental carpets in ever-increasing quantities 
in order to satisfy her own requirements, and 
those of Scandinavia, South America and Canada. 
Hamburg, being a free port, is becoming an impor¬ 
tant distributing centre for Oriental rugs. It is 
estimated that £1,718,000 worth of Caucasian and 
Persian rugs are shipped in a year from Constan¬ 
tinople and Smyrna, more than half of which go 
to Hamburg. 

The Economic Condition op Germany, —An 
article on the economic, financial, and industrial 
condition of Germany at the present time, which 
has appeared recently in he Journal of Paris, gives 
some interesting figures to prove that the country 
is in a far more prosperous condition than the 
majority of people in France suppose. The writer, 
who bases his assertion on data published in the 
■ BtaiA>stidheB Jahrbueh, says, in the - first place, that 
, the population of the German Empire, Has increased 
, . during the last thirty years from forty-five millions 
; in 1880 to sixty-five millions in 1910. The pro- 
‘ dHction of coal has increased from 68,471 tons in 
iip',8845,000 tons in 1909; iron «nd steel from 


1,548,000 tons to 7,878,000 tons during the same 
period; tho number of workmen from 7,481,000 
to 11,348,000. Thu exports and imports, whiclt 
amounted in value to 5,712 million of marks 
(£285,000,000) in 1880, now exceed the sum of 
15,000 million marks (.£750,000,000) annually. 
Thirty years ago 40,000 vessels, of an aggregate 
tonnage of seven millions, entered tho Gorman 
ports; they now number no fewer than 95,322, of 
25,418,000 tons. Tho number of German-owned 
steamers has inoroa.Hod from 414 to 1,950, and their 
total tonnage from 216,000 to 2,350,000 tons. The 
gross receipts of tho Gorman railways, which in 
1880 wore 880 million of marks (£44,300,000), 
amounted in 1908 to 2,420 million of marks 
(£121,000,000). In 1880 the total amount deposited 
at tho savings banks throughout the country 
was 2,614 million of marks (£130,700,000), which 
had increased in 1910 to 01,053 million marks 
(£.3,052,650,000). Tho amount of the deposits at 
other banks all over the country has moroasod in 
a similar proportion. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Octoheii 2;i...ParmerH* Club, Whitolmll Hooiiih, 
Wbitcball-pUu'o, v3.W., 4 iv.m. Mr. C. Kahis- 
.FttckHon, “ 'I'lic Metric System as ai)i>litj(l to Agri- 
eulturo.” 

Sjuiitary KugluecrH, Cnxton Hall, WuHtminster, S.\V., 
7.JIU |).m. Mr. torival M. Eraser, “ I'ho Tarli«- 
mmitary 3111 on * Hewors iin<l DrainH.' ” 

KuhI India AHH(j(datiou, Caxfctm Mall, WestmiUHtev, 
H.W., 4 p.iu. Mr. (Uiver Maiabridgo, “ Some 
A)iKle*Amorlran ImprcHHioim ol’ ItnUa," 

TUESDAY, MO'I’oRKlt 24...Zoological, JUtgont’H Park, N,W„ 
8.80 p.iH. 1. Mr. Edward 0. UoulonKcr, “ On a now 
Troo-Prog frtnn Trinidad, living in tho Sradoty’s 
OardouH.*' 2. Mr. Bruoo F. Cummings, “ DlHtant 
Orientation In Amphibia.” 8. Mr. Olddeld 'rUomns, 
Tho Duke of Bedford’s Zoological Exploration of 
Eastern Asia.—XV. On Mammals from tho .Pro¬ 
vinces of 8zo-ch\van and yunnan, Westoru China.’! 
4. Mr. E. P. Htohhing, “Gumo Banctuarios and 
Game Protection in India.” 

. Wednesday, Ootobmh 26...TTnlted Service Institution, 
Whitehali, S.W., II p.m. Captain E. llason, 
History of the Coninuinications between Bus.sia 
and England.” 

Koyal Society of Literature, 20, Hauovor-H(iuare, W., 
.5 p.m. Professor E. P. Cowl, “Some Aspects of 
tho XVIII. Century Poetry In the Light of XVIIL 
Century Critical Thotuy.” 

Thursday, Ootubku 2«...(„ioucsrete Institute, 200, Vauxhall 
Bridge-road, H.W., « p.m. Mr. K. L. Humphreys, 
“ Fireprootlng.” 

Camera Olui), 17, dolm-Htroet, Adel phi, W.C., 
8.80 p.m, Mr, A. OhoeHO, “ A Winter Holiday in 
Greece.” 

Friday, Ootobbr 27„.PhyHical, Imperial College of Bcience, 
Bouth JKensington, 8.W., 6 p.m, 1. Hon. B. J. 
.Sti'utt, “Further Observations on the Afterglow 
of Electric Discharge and Kindred Phenomena.” 

. • 2. Professor C. 0. Barkla and Mr, ,r. Nice], 

“ HoniogeneottS Fluorescent X-i'adiation of a 
Second Series,” 

Saturday, OotobSie 28...Educational Handwork Association, 
at ithe Eoyai* Society of Arts, dohn-street, 
Adelphi, W.C., 3 p.m. Lecture by Mr. B. P; 
Ballard. * 
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CANTOR LECTURES. 

ROCK CRYSTAL : ITS STRUCTURE 
AND USES. 

By Alfred E. H. Tutton, MA., D.Sg., F.R.S. 

Lecture IV.—Delivered May 22nd, 1911. 

The applications of quartz to both scientific 
and artistic purposes, as well as to industry, are 
so numerous and varied that a separate lecture 
may well be devoted to them, and can, indeed, 
by no means exhaust them. 

The coloured varieties of transparent quartz 
crystals have since very early times been highly 
valued as gem-stones, and of these amethyst, 
which proved so interesting on investigation in 
the last lecture, is, perhaps, the most important. 
The violet colour, its great attraction, is due to 
a minute trace, so slight as to be almost chemi¬ 
cally undetectable, of an oxide of manganese, 
which appears to be concentrated between the 
lamellse. It was shown in the last lecture that 
the violet colour is usually only developed in 
alternate sectors of about 60 °, which are revealed 
with great clearness when a section-plate is out 
perpendicularly to the axis, for polarisoopical 
investigation, and that the lamellar twinning is 
exhibited chiefly in the parts which are thus 
naturally coloured violet, A very fine example 
of such a section-plate, three inches in diameter, 
is exhibited on the lecture table, and a photo¬ 
graph of it on the screen. The violet sectors 
usually close up near the centre, so that the 
whole of the central part of the crystal is violet- 
coloured and composed of rapidly repeated 
twins. This part, moreover, exhibits no trace 
.of optical activity in parallel polarised light, 
and ajSords the ordinary uniaxial interference 
figure in convergent polarised light, the black 
cross being complete right up to th^ centre; 
for the two varieties of quartz, right- and left¬ 


handed, are so intimately blended, that, any 
effect due to the one is neutralised by an equal 
and opposite efSect due to the other, affording 
a beautiful illustration of the property of pseudo- 
raoemism, alluded to in the last lecture, on the 
large scale. 

But it must not be taken for granted that 
this interesting lamellar twin structure in quartz 
is confined to violet crystals, and altogether to 
the violet sectors j for many crystals show it 
which are either perfectly colourless, or slightly 
yellow, or which only show a faint trace of the 
violet colour when held up to the light. If a 
trace of colour be present, however, the twin 
iamellss are usually just perceptible even in 
ordiiiary light, when the section is regarded at 
some particularly suitable angle. Amethysts, 
and, in fact, all quartz crystals showing the 
laminated structure, break with the well-known 
“ ripple ” fracture. An interesting theory has 
been put forward by Professor Judd that the 
lamination is due to the movement of the 
molecules of the alternate layers along glide 
planes, and he has shown that quartz does 
possess such planes of possible gliding, parallel 
to the rhombohedral faces. Such gliding, when 
carried out above a certain limit, results in 
permanent inversion of the positions of the 
molecules, and this could well be effieoted by the 
simultaneous action of high pressure and tem¬ 
perature, subsequent to the formation of the 
original crystal. For there is considerable 
evidence that the purple tint was developed 
subsequently to the first crystallisation, and 
that it was due to a change in the state of 
oxidation of the manganese, probably as the 
result of the physical forces at work in ©fleeting 
the gliding of the molecules of alternate laminae. 

When the colour of quartz is yellow, it is 
usually due to a trace of feiric oxide. The 
bright topaz-yellow crystals are usually known 
as “ citrine,’* and those not so brightly yellow, 
and also those possessing a brown appearance, 
are included uhder the name of “ cairngorm,” a 
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name derived from the locality (BanEfcihLre) in 
Scotland where some of the liiiefit specimens 
have been found. It is very interesting to read 
in “ Leaves from the Journal of Our Life in 
the Highlands,” by her late Majesty Queen 
Victoria, that on several occasions the late 
Prince Consort, who took so keen an interest 
in everything pertaining to natural knowledge, 
and who was himself a very good mineralogist, 
discovered and brought to her Majesty beautiful 
specimens of cairngorm and of other varieties of 
rock crystal, or suggested to the party a search 
for such crystals, which eventually proved 
successful, during their delightful rambles among 
the glens and mountains around Balmoral. We 
find, for instance, in the account of the ascent 
of Ben-na-Bhourd, that near the top “ We came 
upon a number of ‘ cairngorms,’ which we all 
began picking up, and found some very pretty 
ones also that during the return journey 

Albert found some beautiful little rock crystals 
in the Sluggan.” Again, on the occasion of the 
ascent of Ben Muioh Dhui, “We all began 
walking and looking for cairngorms, and found 
some small ones.” 

These reminisoences of the Prince Consort, 
who was one of the best, friends of the Royal 
Society of Arts, will doubtless afford particular 
pleasure in this place. They onoo more 
emphasise the great loss that Bcienoo in tliis 
•country suflered iu the premature demise of 
one who was so rapidly developing the moans of 
eSeotively spreading abroad amongst our people 
both the taste for and the means of cultivating 
the knowledge of science, and who realised so 
deeply its immense infiuence on industry and on 
the well-being of the country. 

The darker varieties of brown or brownish- 
yellow crystals, and also all black crystals of 
quartz, are included under the name “smoky 
quartz,” although the special name of “ morion ” 
has been given to the beautiful black crystals 
lining cavities in granite in the Mourne Moun¬ 
tains of Ireland. The beautiful pale rose- 
coloured quartz, so valued as ornaments, and 
which is associated with manganese minerals in 
masses of granite in Bavaria, like amethyst, is 
supposed to owe its colour to oxide of man¬ 
ganese, and the fact of this association with 
manganese minerals is strong presumptive 
evidence that the conclusion is correct. 

The name amethyst was given to the purple 
.variety of quartz crystals, according to Pliny, 
from the belief which was rife among the Greeks 
that the possession of the stone was a preventive 
. intoxication by; the pmple wine cup, 


being derived from ufi^0v<TTo^> Pltitarehsaggests, 
however, that the name in connccttKl with the 
colour of amethyst; for if the purple wine bo 
watered down to the colour of amethyst it is 
then too weak to intoxicate. It was greatly 
valued by the Greeks and Romans as a gem¬ 
stone, blit the discovery of siicli large quantities 
in Brazil, Ceylon, and Siberia in recent times 
has reduced its market value, a result which 
has been also aided by the euvse with which 
coloured glasses of similar tint can now be made. 
Indeed, S(> long ago as the year 1600 very good 
imitations were produced in France, which, in 
the absence of accurate knowledge of the 
optical properties of qtiariz, were almost 
impossible to bo disringuished from true quartz 
amethysts. 

It is deeply interesting to recall that rock 
crystal was so well known to the ancient 
Egyptians, and even to the Hittitos, Assyrians, 
and Babylonians, that necklaces, seals, and en¬ 
graving cylinders weuj quite iu common use, and 
are now frequently discovered by Egyptologists 
and other archaeologists. We are informed by 
Mr. G. W. King, in. his fascinatingly interest¬ 
ing “'History of Decorative and Ornamental 
(Stones,” tha.t the earliest known work on 
such stoiuss is that of Theophrastus, who wrote 
in the fourMi ccuitury u.ci., ;i.ud that he refei’H 
t.o rock tJryslal as l>eing greatly used for 
deoorativ<^ purposes in his t ime. The Romans, 
however, were suciH^ssful in discumuung such, 
large and perfect crystals, as their empire 
oxtondod, that it was quite the fashion to use 
cups and vases of carved quartz for their iced 
drinks and lloral displays, and fabulous sums 
are recorded as being given for the best of these 
lovely objects of art. For instance, Pliny tells 
us of a lady of the loss opulent class who gave 
the Roman equivalent of £1,500 for a carved 
bowl of rook crystal. The story of Nero in one 
of his rages smashing tw'o priceless b<,rwls of 
quartz, engraved with designs from Horner, is 
also well authenticated. PerhapB one of the 
most curious stories fr<,>m Roman life, however, 
is that told by Be,noca, conorjruiog Vedius Pollio, 
a wealthy Roman, wh,o had boon so fearfully 
enraged by one of his boy slaves having broken 
a crystal vase that he ordered the boy to be 
thrown into a lamprey pond, to bo oaten alive. 
The boy escaped and sought the Emperor 
Augustus, to who,in he petitioned for a less 
horrible death. Augustus was so st-ruck with 
the cruelty of the sentence that he ordered the 
boy’s release, and that all Pollio’s collection of 
vases and cups of rook crystal should be broken 
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in pieces, and that the lamprey pond should be 
filled up. 

As the luxury of the Romans increased, and 
larger and larger crystals were discovered, 
the vases and other objects of art carved from 
them became embellished with raised mouldings, 
and engraved with foliage and flowers, and 
with the figures of animals, deities and men and 
women. Lucius Verus is said to have possessed a 
crystal bowl so large that no man could be found 
to quajf the whole of the contents at one 
draught; and a still more remarkable story is 
told by Mohammed Ben Mansar of a merchant 
in Mauritania possessing a basin composed of 
only two pieces of rock crystal, and which was 
so large that four men could sit in it at once. 
Doubtless this is somewhat of an exaggeration, 
but Mr. King informs us that in the treasury 
of Ghisneh, when captured in a.d. 1159, foiu- 
crystal vases were found, each of which would 
hold two skins of water. 

It is a well-known fact that at many Roman 
feasts the crystal cups were retained by the 
guests, a perfectly vouched for instance being 
at the wedding of Caranus, when each guest was 
presented with the Murrhine or Alexandrine 
rock-crystal cup from which he drank the 
health of the bride and bridegroom. Also at the 
celebrated dinner given by Lucius Verus, which 
is estimated to have cost £60,000 of our money, 
the party being only twelve in number, after 
each course both the crystal cups and the plate, 
and also the slaves who waited upon the party, 
were presented to the fortunate guests. 

In the later periods of Imperial Rome, quartz 
rings, carved from the solid crystal, were very 
much worn, and the Arabs became very expert in 
, the art of working these rings out of rock crystal. 
When we remember that the hardness of quartz 
is 7° in the scale of hardness, that is, that quartz 
is as hard as or harder than steel, and that only 
topaz, corundum, and diamond are harder, we 
may wonder jvt and admire the more the extra- 
oi'dinary skill of these early carvers. The 
largest mass of quartz recorded as being ever 
seen by the Romans was the ball of quartz, 
60 lbs. in weight, which was dedicated in the 
Capitol by Livia. A bowl which held two 
quarts is also referred to as having been in use 
at the same time. {Spheres of crystal are not 
infrequently discovered amongst much earlier 
remains, for instance at Nineveh, where they 
were used as burning-glasses. In Roman times 
such spherical lenses were employed by surgeons 
for cauterising wounds, and Pliny says: “I 
find it asserted by surgeons that when any . part 


of the body requires to be cauterised it cannot 
be better done than by means of a crystal ball 
held up to the sun’s rays.” Balls of crystal 
w'ere also greatly valued for another remarkable 
property of quartz, winch has not yet been 
referred to, namely, its extraordinary coldness 
to the touch. It was quite a customary thing 
for a wealthy person to hold a ball of quartz 
in the hand during the heat of midsummer, its 
refreshing coolness being most grateful. Mr. 
King gives two quotations from Propertius 
which express this fact quite clearly ;— 

“Oh what avails tho purple’s Tyrian glare, 

Or that niy hands the limpid crystal boar?” 

“ Now courts the breeze with plumes of peacocks fanned, 
Now holds the flinty ball to cool her hand.” 

In the mystical writings attributed to Orpheus 
by the religious cult founded in his name are 
found several allusions to crystal spheres. A 
ball of rock crystal is recommended as the most 
proper means of kindling the sacrificial fire, the 
sphere being thus used as a burning-glass, a 
spherical lens in fact, and the fire thus produced 
was known and venerated as the “fire of 
Vesta.” 

There was a long interval during the' dark 
ages following the break-up of the Roman 
Empire when wo hear little of the uses of rock 
crystal. But with tho Renaissance came a 
remarkable revival of artistic work in quartz. 
This material was employed for the most 
important intagli, caskets, medallions, and 
plaques. For instance, one of the principal 
works of Valerio il Vincentino was a cofiler 
adorned with plaques of crystal portraying the 
history of the Passion, which he was commis¬ 
sioned by Clement VII. to prepare at the price 
of 2,000 gold sciidi as a present for Francis I. 
Michael Angelo also prepared numm’ous de¬ 
signs for plaques of rock crystal. Moreover, 
the construction of cr 3 ^tal vases was resuscitated, 
and there is an actual inventory in existence of 
the works of art in rook crystal which had been 
accumulated by the French monarchs up to the 
fatal year 1792, which places their value at no 
less than £40,000. The Milanese in particular 
distinguished themselves by their skill in crystal 
cutting, and the names of Ciuliano Taverna and 
Annibal Fontana stand out prominently as 
masters in the art of making intagli and cameos ; 
there is a record of the latter having constructed 
a crystal coffer for the Elector of Bavaria, for 
which he received 6,000 scudi. 

By the very great kindness of my friend 
Mr. Alfred Simson, I am enabled to exhibit 
on the lecture table nine exquisite examples of 
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this ancient and revived art. The most antique, of a horse, and the prow-liJce front is sarmountod 

and possibly the most interesting, is a Buddhist by a chiltl’s head. It is also inounled in silver- 

reliquary from Ceylon, probably from Anurad- gilt and adorned with numerous jewels, the 

hapura. Its probable date is about 300 b.c., or crystal cup itself being deeply cut in relief with 

possibly a little later, and it is supposed to have nautilus scrolls and mouldings. The other two 

once held a reho of the Buddha, Gautama. In arc uncovered cups of German workmanship, 

general appearance it is not unlike a specific enamelled and jewelled. One of them has a 

gravity bottle of larger size than usual, and it is dragon for handle, enamelled in dark green and 

ornamented mth mouldings around the body with tire head projecting over the centre of the 

and the stopper. cup. The oihei*, sliown in Fig. 39» is of shell-form, 

We have next a large bust of Augustus and is mounted in silver-gilt and enamelled and 

Caesar, measuring 15 ins. by 10 ins., carved out jewelled. The diameters of these four cups vary 

of a single crystal, its period, unfortunately, from 7 ins. to 16 ins. There is also exhibited a 

not being known. Then we have a large crucifix, plaque of quartz, nearly 7 ins. by 5 ins., engraved 



Fid. 37.—Quartz Cup in the form of a Bird, with Covmr. 


over a yard high, of rook crystal mounted in with figures of Christ and the Virgin, and 
silver, the . ends being engraved with religious possessing a richly carved and moulded rim, 
figures. The cross stands on a skull, which the plaque being of elongated ocstagonal shape, 
surmounts a large block of crystal upon which Also a tray is exhibited, 11 ins. by 9 ins. in size, 
are engraved emblems of the Passion. Wo have of wonderfully (}].oar qtiartz, of I ndian workman- 
next four exquisite cups, two of them possessing ship, and engraved with a leaf dasigtn 
carved covers. One of these cups is reproduced in Besides these lovely objects of art on the tabloj 

Fig. 37 ; it takes the form of a conventional bird, wo are enabled, by the land ness of the Keeper of 
dri''^en in jewelled harness by a figure seated the Rothschild OoUeotion in the Waddosdon Room 
on the, cover. It is of Austrian workmanship of of the British Museum, to project on the screen 
the last century, and is. mounted in silver-gilt lantern-slides of six exquisite specimens there 
and bejewelled with pearls, erneralds, and exhibited. The most imposing is a two-handled 
rubies, the crystal bird having a crown on its covered cup 11 ins, high, of sixteenth-century 

head besides; being riq^^ The second German workmanship, It is mounted in gold, 

coveted cup, represented in Fig. S’S, takes the and enamelled and set with numerous jewels, 

of a nautilns. The cover bears the figure The handles take the form of dolphins, and the 
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pjG. 88 .-Nautilus-shaped Oovebed Gup 

OF QUARTSi. 


cover represents a stork with ruby ayes and 
with a gold collar round tlie neck. The bowl 
itself is of oval shape, and is engraved with 
representations of the triumph of Galatea. The 
foot in two stages is engraved with the figures 
of marine deities. The mounting is very rich, 
the general plan being an oblong fret in white 
enamel, each oblong enclosing an enamelled 
fruit, or a ruby or diamond, together with a 
gracefully looped cord, the loops being of ruby 
or emerald-coloured enamel. 

The next in importance is a two-handled vase 
and cover of rook crystal, in the form of a com¬ 
pressed sphere, mounted in gold and also richly 
enamelled and jewelled. The sides are engraved 
with slender plants hanging from the top or 
springing upwards from the base. On one side 
is engraved a pear-shaped cartouche, with the 
•name Akbar in Arabic characters. The scroll 
handles are carved with groups of fruit, and the 
base is out in radiating gadroons, while the 
mount has four feet in scroll work and fruit, 
enamelled and set with four diamonds. This 
also is said to be sixteenth-century German 


work, although there are indications that it may 
be of Indian workmanship but reset in Germany. 

We see next a lantern-sHde of a ewer of rock 
crystal, the mouth and shoulder being in one 
piece, and the latter being engraved with vines 
and birds, while the lower part of the body, in 
another piece, exhibits figures of Neptune and 
sea-nymphs, beneath festoons. The upper and 
lower parts are held together by a broad gold 
band, with rubies and diamonds set in high 
relief alternating with groups of fruit in enamel. 
The mouth takes the form of a half-length lion 
with enamelled wings, and the stem and handle 
are also richly designed and carved and set with 
rabies and diamonds. 

We next have a tall cup with cover, the body 
being bell-shaped and richly carved with deeply- 
cut diagonaled lines; the foot is ornamented 
with dragons and the cover surmounted by a 
wyvern. The whole is 10 ins. high, and came 
from the collection of Count Nostitz, of Prague. 

The next slide represents a slender elongated 
bowl of rook crystal of Italian workmanship, 
also sixteenth century. The bowl is a narrow 
oval, curved inwards at four points where the 
engraving represents entwined dragons. The 
rest of the bowl is ornamented with acanthus 
loaves springing from the stem. The baluster 
stem is also of clear crystal filled in with black 
and translucent enamels. The foot bears an 
acanthus quatrefoil in relief. This object is 
altogether one of the most graceful and elegant 
examples of work in rook crystal. 

The last of these slides represents a plaque 
of quartz oval in shape and engraved in intaglio, 
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the subject being a deeply interesting one ; for 
it is a copy of tb.e fresco of the Sale of Cupids 
* discovered at Herculaneum in June, 1759. The 
rim is mounted with gold, which is enamelled 
with studs and bands. The size of the plaque is 
6 ins. by 5 ins. 

Besides works of art in the form of useful 
objects and ornamental i)laques, of which we 
have now seen some of the best. examples, 
another use for quartz in the later Middle Ages, 
and even in more modern times, has already 
been alluded to, namely, for the construction of 
spherical balls for mystic and occult purposes. 
Two fine examples of such spheres of rdck 
crystal ai’e exhibited on the table, by the 
kindness of Mr. Henson and of Mr. Gregory, 
to the latter of whom, and to Mr. Butler, the 
lecturer is also greatly indebted for the ex¬ 
cellent crystals of quartz with which these 
lectures have been illustrated. The balls are 
respectively of 4 ins. and 3 ins. in diameter. 

A very famous sphere of rock crystal was the 
‘ ‘ show stone of the celebrated Dr. John Dee, 
who, in the middle of the sixteenth century, was 
a Fellow of the then newly-established Trinity 
College, Cambridge. Dr. Dee lived through the 
reigns of Henry VITI., Edward VI., Mary, 
Elizabeth, and James I., and his literary and 
scientific mitings are a most extraordinary 
mixture of fact, imagination, and mediaeval 
astrology, while his reputed doings were often 
of the kind bordering on charlatanism and 
conjuring. Ho was frequently consulted as to 
the coming fates of his clients, and the crystal 
sphere was his chief stockJn-trade on such 
occasions. He died at Mortlake in the year 1608, 
at the ripe age of eighty-one. 

The modus operandi of. “ crystal-gazers ” is 
very various, but a common method is to support 
the sphere on an annular stand, the ring being 
just small enough to i)revent the ball from 
falling through it, thus enabling the gazer to 
see right through the ball to the table below, 
which is generally darkened. Another favourite 
method is to hold the sphere in both hands, so 
as to avoid refiections. The observer sits with 
his back to the light# and gazes intently into the 
sphere, trying to think af nothing in particular 
' to be oblivious of' surrounding objects. 
Hve to ten minutes," or possibly sometimes 
longer, suffice in the case of a good medium.” 
The lecturer is assured on the authority of one 
“v^ell versed in the subject that it makes a great 
<iterenoe whether the ball be of real quartz or 
of and has gathered the impression that 
’ 'quartz, hfi.s something to 


do with this dilfererice. Some v<‘ry remarkable 
stories have been told of things thus siH‘,n, api^a- 
rently in the sphere, but doubtlessly subjectively 
in the mind's eye, wliatover that expression 
may mean, and statements are often made that 
events have actually occurred exactly as seen 
in the crystal globe. The lecturer has had no 
personal experience of these remarkable ocjcur- 
rences, but would be the last person either to 
deny what he has no exact knowledge of, or to 
assert their absolute trustworthiness as natural 
phenomena. He will content himself by saying 
that it is quite certain that we do not yoi. realise 
or know, or least of all understand, many of 
the forces and ])h 0 nomona at woik around us 
in nature. As Hamlet so truly says : ‘‘ There 
are more things in Heaven and earth, Horatio, 
than are dreamt of in your philosophy.’’ 

We next come to an interesting fact about 
quartz, which has already , been alluded to in 
passing, namely, its coldness, which is an excel¬ 
lent and immediate test as to whether an object 
be of quartz or only of glass. This property it 
owes to its higli thermal conductivity. Quartz 
is a better conductor, according to Tyndall, 
than bismuth, lead and several other metals, 
and very mucli better than gypsum and most 
other transparent minerals. Sand, however, 
which, as wo have seen, is (piartz In a state of 
fine division, is a bad comluotor mert^ly because 
of its discontinuity, for f^aoh grain soparatc^ly is 
a good oonduct(n‘ through its owoi substance. 
De Sonarmont showed long ago that the con¬ 
ductivity is greater along the axis of the quartz 
crystal than perpendicnilarly to the axis. If 
two plates be cut, one parallel and the other 
perpendicular to tho axis, and if, further, a line 
hole be bored through each and a hot wire be 
stuck through a coating of wax laid over, the 
plate will melt around the wire in an ellipse 
in the case of tho former plate, the longest 
diameter of the ellipse being parallel to the 
axis, while the wax vnll molt in a circular patch 
in the case t)f tho plate cut perpendicularly to 
the axis. vSpectacle-makers are wcJl known to 
discriminate between cpiart-z and glass lenses by 
the cooler feel of the former ».)n applying the two 
in turn to the tongue. 

..This brings us to one of tho most important 
of the applications of quartz, namely, the con¬ 
struction of lenses. Quartz spectacle lenses are 
much more permanent, less breakable, than 
glass ones,. and provided they are constructed 
so that the axis is perpendicular to the tangent 
planes to their surfaces of curvature there is no 
appreciable double refraction introduced, For 
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the amount of the double refraction of quartz 
has been shown to be fortunately very small. 
The name “ pebbles ” has come to be given to 
quartz spectacle lenses from the fact that the 
quartz crystals used for the purpose of making 
spectacles come chiefly from Brazil, where they 
have been rolled over one another in loose heaps, 
or in the beds of mountain streams, for years 
and possibly ages, and so have become rounded 
into pebbles. They come mostly from the states 
of Goyaz, Minas Geraes, Bahia, and Rio Grande 
do Sul. 

But besides the commercial use in spectacle- 
making, the construction of quartz lenses has 
now a very high scientific value, inasmuch as 
quartz is remarkably transparent to the non¬ 
visual rays of shorter wave-length than those of 
violet light, the so-called “ ultra-violet rays,” 
and also to certain waves of longer wave-length 
than those of red light, the “ infra-red ” of the 
spectrum, although in this latter case there are 
more absorption gaps. Practically all glasses 
absorb most of both the ultra-violet and infra¬ 
red rays, so that a train of quartz lenses and a 
quartz prism or prisms is an absolute essential 
for the spectroscoiiio study of these rays lying 
outside the visible spectrum. There is on the 
table a very fine spectroscope with complete 
quartz train of lenses and prisms, designed for 
this purpose, and constructed by Messrs. Hilger. 
The large GO^-quartz prism is of the kind recom¬ 
mended by Cornu, being composed of two 30® 
prisms, not cemented together by balsam but 
adhering firmly in contact owing to the true 
planeness of the surfaces; one is cut from a 
right-handed crystal and the other from a left- 
handed one, the optic axis being perpendicular 
to the junction-plane in both cases. By tliis 
device all optical activity (rotation) is neutralised 
and eliminated. 

Still another scientific use for quartz has been 
found in the construction of standard weights. 
By the Icindness of the Deputy Warden of 
the Standards, Major P, A. MacMahon, F.R.S,, I 
am enabled to exhibit a set of standard weights 
belonging to the Standards Department of the 
Board of Trade, constructed from perfect crystals 
of quartz, no single flaw being anywhere discover¬ 
able. The largest is the standard kilogram. It 
was constructed, along with the smaller weights 
of the set, for the Standards Department by 
Dr. von Steinheil at Munich, in accordance with 
the recommendations of the Standards Oom- 
Tuission* The crystal of which the kilogram was 
made was a Brazilian pebble of large size and 
nearly globular, which was procured by Mr. 


James Simms. The axis of the cylinder of each 
of the weights is parallel to the optic axis of 
the crystal from which it was cut. The density 
of the specimen, as determined by Dr. von 
Steinheil, was 2*65096. The great advantage 
claimed for this standard kilogram of quartz was 
that its. weight remained constant, whereas 
metallic weights varied from time to time to a 
slight degree. Indeed, Dr. von Steinheil went so 
far as to say that “ quartz alone maintains its 
weight invariable under all circumstances,” 
Reversion has, however, recently been made to 
platinum-iridium as a more suitable substance 
for standard weights. 

Another important scientific use was in the 
construction of an interference tripod of quartz, 
by Reimerdes at Jena, to replace the platinum 
one used by Fizeau in the well-known inter¬ 
ference method of determining thermal expan¬ 
sions which was devised by Fizeau. It may be 
remembered that an improved Fizeau apparatus, 
which introduced the micrometric measurement 



Fig. 40.—Ini'ebfebence Tbxpod of 
Platinum-iridium. 


of rectilinear interference bands, instead of the 
use of curved fringes and signal points of 
reference which they were made to pass, was 
devised by Abbe and perfected by Pulfrich ; and 
also that a still more convenient form was 
subsequently described by the lecturer. The 
tripod employed in the latter apparatus was 
constructed of platinum-iridium, and is repre¬ 
sented in Fig. 40. The figure actually shows 
the arrangement used in determining the thermal 
expansion of a piece of porcelain tube, the latter 
being laid on the table of the tripod and covered 
with a disc* of aluminium ; the upper surface of 
the latter and the under surface of the large 
glass plate laid bver^ the screws are the fcwo 
surfaces which are caused to reflect the inter¬ 
fering light. The quartz arrangement as 
employed by Reimerdes at Jena with the Pul- 
Moh dilatometer is shown in Fig. 41, JB being 
the essential*part, namely, a ring of quartz, 
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very miicli like that of porcelain shown in Fig. 40, 
cut from a plate a centimetre thick perpendicular 
,to the axis of the crystal, and hollowed out 
somewhat so as to leave three places only on 
each surface, above and below one another, of 
the original thickness, in order to obtain the 
desirable three-point contact only with a ground- 
plate G and a cover-plate D, also both of quartz- 
The under surface of the upper plate bears a little 
silvered circular spot or ring, m, as a reference 
mark for observing the passage of the inter¬ 
ference bands. The possibility of any reflection 
from the upper surface of the lower plate is 
avoided by matt-grinding, and the reflection 
from the upper surface of the cover-plate is 
eliminated sideways by making the two surfaces 


0 



Fig. fl.-—T ripod of 

of the plate to be inclined at the small angle of 
20 minutes out of strict parallelism, thus 
leaving the reflection from the under surface 
of the cover-plate alone visible. The second 
reflecting surface concerned in the interference 
is that of the object under investigation itself, 
which is of slightly less than 10 millimetres 
thickness and small enough in lateral dimensions 
to be placed within the quartz ring. 

The coefficient a of the linear thermal ex¬ 
pansion of quartz, as determined by Benoit 
with the Fizeau apparatus at Sevres, for the 
respective directions of ,, the axis and of the 
perpendicular thereto, are as under:— 

For the direction of the axis 

a = 10-8(71M 1.712t). 

. .For that perpendicular to the axis 
, 4 ., , a = lO-a {1316*3 +* 2*deet). 


The value obtained by BtiinierdcH for the 
direction of the axis, as directly affiorded by his 
quartz tripod, was :— 

« 10-« (602-5 -f- l-680t). 

The coofficiout of linear expansion along 
the axis is thus only half as much as that 
at right angles to the axis. The value for 
the axial direction is slightly less than 
that of platinum - iridium, which is 10 '®> 
(8600+4* 52t). 

The advantages claimed for (piartz as the 
best substance for an interference tripod are, 
that it is quite free from thermal lag or secular 
change, very regular in its change of expansion 
with the temperature, that the value is indepen¬ 
dent of the locality from which the quartz 
crystal is derived, and that quartz possesses 
greater hardness and more perfect elasticity 
than metals. 

We now come to the last of the properties of 
quartz which can bo touched upon in these 
lectures, but one which has extended its 
industrial use to an extent which is only just 



Quartz iNTOUFiinufiNOM. 

beginning to be realised, namely, the fact that 
at the temperature of the oxy-hydrogon blow¬ 
pipe fliame it fuses, and on rosolidifleation forms 
a clear colourless glass of remarkable properties. 
The chief of these are that the transparent 
material thus obtained is almost unbreakable, 
that it will withstand sudden changes of tempera¬ 
ture such as would at once shatter any glass, 
and that it possesseB an elasticity which is well- 
nigh perfect, besides being an almost perfect 
electrical insulator, only wotting in contact with 
water with the greatest difficulty, and thus not 
attracting moisture at all Quartz was first f useji, 
as far as we are aware, by Gaudin in the year 
1839, but it was Professor 0. V, Boys who first 
acquainted us with the properties of fused quartz, 
in the celebrated research on the Cavendish 
experiment, for which he required a perfectly 
elastic auspemion fibre, and found it in fused 
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quartz. It will be well remembered what interest 
was created by his exhibition of the production 
of such quartz fibres, by fusing a quartz crystal, 
attaching the viscous material to an arrow, and 
shooting the latter from a bow and thereby 
producing a quartz fibre as long as the room, 
both in this lecture theatre and at one of the 
conversazioni of the Royal Society some years 
ago. The fact that such a fibre of fused quartz 
is perfectly elastic rendered it an ideal filament 
for the suspension of his small golden spheres 
(attracted by larger leaden ones) in the Cavendish 
experiment, which enabled him to obtain the 
most accurate value yet arrived at for the 
density of the earth, namely, 5-5268. 

For it was shown that two small spheres 
having a mass of one gramme each, when placed 
so that their centres were one centimetre apart, 
attract each other with a force of 6*66 x 10"® 
dynes (the centimetre-gramme-second unit of 
force being termed a dyne), and this corresponded 
to the density of the earth just given. Quartz 
fibre? also proved of inestimable service in 
Professor Boys’ well-known radio-micrometer. 

Fused silica glass is now a commercial material, 
being supplied on a considerable scale by the 
Silica Syndicate of 82, Hatton Garden, London, 
in a bea\itifully transparent form, and by the 
Thermal Syndicate of Wallsend-on-Tyno in an 
opalescent form, produced by means of the 
electric? furnace, which is cheaper while being 
still fairly pure, the opalescence being due to 
the presence of air bubbles, from which the 
material of the Silica Syndicate is remarkably 
free. Silica glass is also made by two firms in 
Germany. By the kindness of Messrs* Johnson 
and Matthey, and of Messrs. Griffin, a large and 
typical coUeotion of articles constructed of these 
two varieties of silica ware is exhibited on the 
lecture table. For such skill has now been 
acquired in the working of large quantities of 
quartz fused by the oxyhydrogen flame or in 
the electric furnace, the new implement of high 
temperature research and industrial progress now 
available, that most of the usual .laboratory 
articles required by the chemist and physicist 
can be made in this highly refractory material. 
Quartz begins to soften at a temperature of 
1500® to 1600° 0., in the neighbourhood of the 
melting-point of platinum, and can be worked 
by skilled men at temperatures somewhat 
higher. Such apparatus of fused silica is almost 
indestructible, for it withstands sudden heating 
or cooling (such as heating to redness and then 
suddenly plunging into cold water) in a remark¬ 
able manner, and is weU-nigh unbre,akable, 


except by the use of quite unusual force, an 
ordinary fall on the floor rarely injuring it. 

It is interesting that when quartz (specific 
gravity 2-651) is fused, the solidified cooled 
glass has only the specific gravity 2-21, there 
being thus a considerable reduction of density. 
Crystallographically this is important, as it 
shows that the molecules of silica are much more 
closely packed in the crystal than in the silica 
glass. Also the index of refraction is corre¬ 
spondingly lowered by fusion of quartz, that of 
the glass being 1-4585 (GifEord and Shenstone), 
whereas the two refractive indices of the crystal 
are e = 1-5534 and oo = 1*5443, The reduction 
on fusion is in accordance with Gladstone’s law, 
the specific refraction, which takes into account 
the density, remaining constant. Also the co- 
eflioient of expansion is remarkably reduced, for 
whereas that of quartz for the direction of the 
axis, the minimum expansion, has been shown 
to be 0-00000711, that of fused silica has been 
independently shown by Callendar and Minchin 
to be less than a tenth of this, the results of the 
two researches being 0* 00000059 and 0* 00000045 
respectively. 

For delicate operations in the laboratory 
silica glass is proving an inestimable boon, 
being far less readily attacked by acids (other 
than hydrofluoric) and other reagents than 
ordinary glass or porcelain. It is particularly 
suitable for the construction of weights, thermo¬ 
meters, vapour density apparatus, pyrometers, 
and all kinds of thermometers for ordinary 
purposes. 

Moreover, it is now coming into use in 
metrology, and by the kindness of the Director 
of the National Physical Laboratory it is possible 
to exhibit a lantern-slide picture on the screen 
of a standard metre bar which has lately been 
constructed for the laboratory by the Silica 
Syndicate. Owing to its very small coefficient 
of expansion, and its constancy and durability, 
fused silica would appear to be particularly 
suitable for the material of a standard of length, 
provided experience should show that it is not 
subject to irregular secular change. There is 
practically no hysteresis within any possible 
range of temperature to which a standard of 
length would be subjected, direct experiments 
having established this fact, satisfactorily. The 
standard takes the form of a transparent silica 
tube about two centimetres in diameter and a 
metre long, which merges at each end into a 
clear transparent horizontal slab of silica for 
the engraving of the reference lines. A silica 
knife-edged'trunnion is fused into the bar at one 
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of the usual “ Airy points ” of support (those for 
which least flexure occurs), somewhat removed 
from the ends, the other point being indicated 
by a ring etched round the tube. The tube is 
thus a closed one, but it is pierced by two 
holes to permit of its submersion in water 
for temperature equalisation purposes. The 
reference lines are cut in a hard, closely ad¬ 
hering film of platinum, deposited on the 
silica, and protected by a cover slip. The 
reference lines are ‘viewed and their positions 
read from the other side of the slab, the platinised 
side being arranged below. When the whole bar 
is immersed in water the optical images of the 
reference lines lie in the neutral plane of the bar, 
that of no flexure. The lines lend themselves to 
considerable precision, and are perhaps the finest 
ordinary lines that have yet been ruled. 

The lecturer, however, has lately been ex¬ 
perimenting with much finer lines, indeed 
lines of an altogether different order, ruled on 
quartz by Mr. H. J. Grayson, of Melbourne, 
of the fineness of 40,000 to the inch, the 
one forty-thousandth of an inch being the 
approximate wave-length of red light. Five 
such lines form the location-signal, the central 
line of the five being the reference line itself, 
proposed by the lecturer as the ultimate type of 
reference mark for standard metrology in wave¬ 
lengths oi light, for which purpose even the 
finest of ordinary engraved lines are far too 
coarse, including many wave-lengths in their 
thickness. These lines on quartz are not so 
satisfactory, however, as the perfect ones ruled 
by Mr, Grayson on speculum metal, as quartz 
appears to splinter slightly along the edges of 
the lines. It would be very interesting to see 
what would be the effect of ruling such fine lines, 
one wave-length distance apart for red light, on 
polished slabs of fused silica, which might be 
expected to be less subject to splintering than 
crystallised silica is, possibly on account of its 
slight tendency to cleavage. It is to be hoped that 
this may shortly, be put to the test of experi¬ 
ment. In any case fused silica is bound to prove 
of great value in the future of metrology. 

In now bringing these lectures on rock crystal 
to a close, it may fairly be said that they have 
made it plain how exceedingly important and 
useful a material this miiieral is, and that a 
whole course of lectures can by no means 
exhaust so fertile a subject. No mention 
has been made of the amorphous and semi- 
. Wihxe forms of natural silica, such as 
1 .qhalo^bny end agate, or of the hydrated form 
opal, the yaijeties and combinations 


of w'hich, and their impure but exceedingly 
beautiful forms, such as carnelian, onyx, jasper, 
sard, sardonyx, and chyrsoprase, so powerfully 
impress the mind with their exquisite colour, 
markings, and infinite variations. The prime 
object has been to indicate how perfectly 
quartz exemplifies the characters of a cry¬ 
stallised substance, and how instructive an 
example it affords of every property usually 
associated with a perfect crystal. Its uses in the 
arts and in industry have also been prominently 
brought forward in this last lecture of the series, 
and to the instruction derived with respect to 
the pure crystallography, optics, ajitl other 
physical properties of quartz and of crystal 
structure in general, has thus been added 
abundant evidence of the rapidly - growing 
importance of this truly extraordinary mineral, 
in not only every variety of scientific work, but 
in regard to artistic adornment and the common 
purposes of everyday life. 


THE MANUFACTURE OF PONT- 
L’EVEQUE CHEESE. 

Pont-FEv^que cheese, one of the most favoured 
varieties known in France, is made in small squares 
four and a half inches wide and one inch thick. 
Its rich yellow colour is obtained by using a 
colouring matter, made from the pulp surrounding 
the seeds of the tropical plant JH,ra orellana. It 
is one of the oldest brands of cheese known in 
France, having been made as long ago as the tliir- 
teenth century. It is estimated that ,t>78,000 worth 
of Pont-FEv^quo cheese is manufactured annually, 
the* principal centre of production being the 
district of Pont-FEvcque in north-western Franco. 
The making of the cheese continues throughout 
the whole year, but the best results are always 
obtained in September and October, In the 
process of ripening, the mould, so important in the 
preparation of Brie and Camombort cheese, is not 
considered essential. Dependence is not placed on 
the germs in the air or surrounding substances, 
but upon the ferments, which are added to the 
milk by the rennet at the time of curdling, Tho 
curdling of the milk, an operation which forms 
the basis of all ohcoso-making, is obtained in 
the manufacture of Pout-FEvciquo by means of 
a commercial rennet. It is effected at a tempera¬ 
ture of to 94^ F,, depending on the outside 
temperature. The American Oonsul-General in 
Paris says that after the milk has been thoroughly 
strained, it is heated to the proper temperature for 
renneting. The rennet is then added, diluted in 
a quantity of water. Many cheese-makers add 
one-twentieth part of boiling water, so that the 
milk, which has an initial temperature of 89^’’ or 
90® F., is brought to nearly 94®, This is also the 
proper j^ime for adding to the milk the required 
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amount of colouring matter. The coagulation 
completed, the breaking of the curd is begun. 
This is effected by cutting vertical slices in two 
opposite directions, forming angles of 46"^. The 
division of the curd aids the separation of the whey 
from the curd. With a skimming ladle the curd 
is raised in thin horizontal slices, and placed 
upon mats of reed or rye straw. To prevent too 
rapid cooling, hot cloths are thrown over the 
curd. In about thirty minutes the separation of 
the curd from the whey should kke place. Wooden 
boxes in the form of squares are used for moulding 
the cheese. These boxes are made of boech or ash, 
and the sides are pierced with holes. The curd is 
placed into the mould, little by little, with the 
fingers, care being taken to press it down firmly 
so that the lumps of curd will be free from surface 
fissures. After the mould is filled, it is turned 
over on a dry mat, this operation being repeated 
six or eight times within an hour. After about 
twenty-four hours the cheese is taken out of the 
moulds and the entire surface covered with a thin 
layer of fine salt, particularly the surface exposed 
to the air. Twelve hours later it is again turned 
and salted, special care being taken with the side 
exposed to the air. The next day marks the end 
of the salting process. Following the salting comes 
the drying, which takes place in the drying-room. 
In this room aro placed open tables to receive the 
cheese, which is placed upon a layer of straw. The 
cheeses arc turned over every day, and occasionally 
washed with additional colouring matter and light 
brine for a period of eight to twenty days according 
to the season. From the drying-room the chooses 
aro taken to the cellar. There they aro placed on 
a x)lain surface, one against the other and covered 
with a cloth to prevent too great an evaporation. 
They are turned from time to time to ensure per¬ 
fect uniformity in the ripening process, which is 
usually completed in about twenty days. The first 
quality cheese thus obtained is noted for delicacy 
of flavour and savouriness. Cheeses of the second 
class are always made during the spring and 
summer months, the milk used being that of the 
morning’s milking added to that of the evening 
before. Before the curdling, there is added a 
quantity of boiling water equal to about one-fifth 
or one-eighth that of the milk. The third-class 
cheese is produced chiefly during the winter months. 
The milk of one, or even two days before is used, 
after having been skimmed. It is brought to the 
curdling point by the addition of boiling water. 
The principal markets for Pont-TEv^que cheese 
are Pontfi’Ev^que, Breuil-en-Auge, Beaumont, and 
Trouville, situated in the north-western part of 
France. 


ARTS AND CRAFTS. 

The London Schools .—^The London Schools have 
now been at work for some weeks, and are 
apparently pursuing the even tenor of their ways, 
in spite of a certain amount of anxiety on the part 
of the teachers as to how the forthcoming changes 


in the examination arrangements may affect them 
later on. Most of the schools, probably, receive 
a larger grant from the London County Oounqil 
than from the Board of Education, so that the 
trouble is not wholly financial, but there seems to 
be an idea that if the Board drops the elementary 
examinations it may have a bad ©fleet on the 
numbers. That may be quite true, of course, but 
on the other hand, it is at least an open question 
whether the function of schools of art is to teach 
quite elementary students, and whether it would 
not be better to insist on some sort of elementary 
knowledge from students who wish to be admitted 
to them. Possibly, at the present moment most 
school of art teachers would answer that question 
by a rather emphatic No ”; not so much because 
they have any overwhelming desire to teach 
beginners as because they mistrust the quality of 
the training which students would be likely to 
receive before they came to them. That brings us 
to the much debated subject of the training of art 
teachers for ordinary, secondary and primary 
schools, a subject which is well to the fore just 
now, thanks partly to the recent report on the 
Royal College of Art and the suggestions of the 
Council of the National Society of Art Masters, 
Something certainly urgently needs doing in this 
direction. The training department in connection 
with the Clapham High School is attempting 
something, it is true, and at least one of the 
training colleges for elementary school teachers is 
encouragiug a few of its students to specialise in 
art. But this is nob enough: there is undoubtedly 
a need for a system of training more definite and 
raoro far i*eaching, and carrying with ib some kind 
of official recognition. -Further, ab this time of 
day any scheme which confined itself entirely to 
drawing, and did not make some provisions for 
training which would enable these teachers to give 
instruction, really efficient instruction as far as it 
wont, in at leasb one simple craft, would be quite 
inadequate. 

Many of the. schools held, as usual, little exhibi¬ 
tions before the beginning of the session’s work. 
These consisted sometimes of the work of actual 
students, sometimes of that of both present 
and past pupils. The disappointing thing about 
these little shows, from the point of view of the 
intelligent visitor, is that the best work has 
generally been on view before, either at the National 
Competition or at the London County Council 
exhibition. But, of course, the object of little 
collections of students’ work of this kind is not so 
much to appeal to the outsider as to attract new 
pupils, and they certainly do enable intending 
students to see the kind of work that is being done 
at a school before they pledge themselves to attend 
it, though, perhaps, in some 'cases the work which 
really attracts is that of people who are by this 
time themselves teachers. 

-Though the spring is the best time 
for estimating what is going on as far as decoration 
proper is co'hcerned, and for gauging the direction 
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ia which pattern design is moving, there is generally 
a little spurt of activity in the early autumn. It 
is true that manufacturers of wallpapers and the 
like do not issue new patterns; those are reserved 
for the spring when, at the time of' the yearly 
spring cleaning, householders are traditionally 
expected to renovate their domains. Still, 
amongst the numerous accessories which help 
towards decoration, there are always a goodly 
number of fresh things to be seen at this season 
of the year, when folk have returned from the 
country and are anxious to settle in comfortably 
for the winter before the cold weather is upon 
them. Amongst other things, there is a good 
opportunity of seeing how matters have been 
moving of late in the way of furniture design. 
To begin with, the idea, revived originally by some 
of the artist craftsmen, of making use of the grain 
of the wood to provide decoration for their furniture, 
has now evidently become thoroughly popularised, 
and is pretty often carried to excess. Some of the 
Australian woods, for instance, have very strong 
markings which, beautiful as their effect often is 
in small surfaces, want very careful handling on 
large pieces of furniture. When wood of this kind 
is used, say for large cupboards or bureaus, the 
eSect is much more satisfactory when the panel¬ 
ling up is so schemed that, instead of continual 
patterned surfaces, we get plain unobtrugfively 
marked wood, or at least broken effects, framing 
up the more definitely patterned portions. The 
eye wants some rest and, if it does not get it, 
speedily tires. 

■ The simple, somewhat heavy furniture (mainly 
in oak) which came into vogue some years 
ago more or less as an accompaniment to the 
cry for the simple life, seems to have come 
to stay. It is now to be found practically 
everywhere as one of the typos regularly supplied 
by commerce. Occasionally it has suffered from 
its popularity. We find it, for instance, most 
incongruously decorated with cheap and altogether 
unpleasant carving—evidently to suit the taste of 
customers who, whilst they have no love for 
simplicity, do not wish to be behind the times and 
are glad to clutch at the chance of what seems to 
them like a satisfactory compromise. Sometimes, 
on the other hand, the bedroom suites of this type 
err rather on the side of excessive rusticity, and 
we find washstands with tiled tops on which, 
apparently with the idea of producing a rough 
and countrified effect, the tiles instead, of being 
set as close together as possible, have a good | inch 
of jointing between them. As this is, of necessity, 
white, it looks very ugly with dark tiles, and is, 
of course, in any case extremely unpractical. But, 
whatever may be said against individual examples 
of this kind of simple furniture, it must be admitted 
that both it and some of the more elegant bedroom 
furniture are a very great improvement on the 
more pretentious and fussy suites which Were the 
normal thing a few years agoi—^and which were 
q;uite hopelessly out of place in smallish suburban 
and country houses. * 


The rather pretty little sinaplo marf|uotry 
patterns which were so pleasing a feature of some 
of the best made furniture a little while ago, sooin to 
have fallen somewhat into disrepute. They aro still 
being used, of course, perhaps rather more than they 
were, but not always with that discretion which 
helped to give them the success which originally 
they have undoubtedly had. 

When we come to accessories, it is just worth 
noting how the introduction of glass jugs and 
hand basins has progressed. This is, perhaps, a 
natural reaction from the very dark, heavily glazed 
crockery constantly to be met with some time 
back. However that may be, glass ewers, etc., are 
very much to the front —some plain, more moulded, 
and a good many cut—whilst quite a number of 
them are enriched with gilding which looks very 
pretty when they are filled with water. In con¬ 
trast, again, to some of the pottery shapes recently 
in vogue, these glass jugs are quite often very good 
in form. 

Again, it is rather amusing to note how the 
prevailing fashion in ladies’ dress has had its effect 
on the colour and design of cushion covers, which 
are now often to be seen in shades and patterns 
recalling not only the colour hut the design of 
the fashionable guipures. Some of those patterns, 
by the way, are of a simple geometric type, which 
very few people would have looked at only a very 
short time ago. 


EMPIRE NOTES. 

The Destiny of —It is rumoured that 

there is a movement afoot in the Colonial Office 
which may result in the b^riondly Islands passing 
from the status of an independent kingdom, under 
British protection, to the position of an appanage 
of the Empire under the direct control of New 
Zealand. Should this prove to bo well founded 
the rule of the South Sea chieftains will come to 
an end. No one who has followed diplomatic 
developments in the Western Pacific for the last 
decade can have any doubts as to the ultimate 
destiny of Tonga, but with the elimination of the 
protectorate the curtain will be rung down on one 
of the quaintest experiments in the art of govern¬ 
ment the world has seen. It seems a melancholy 
fate for a country, that aforetime rejoiced in the 
picturesque mimicry of European monarchism, to 
become a mere prosaic governmental department 
in the sphere of operations controlled by New 
Zealand. George Tubou I., a man qf high character 
and ability, died actual king of the land. History 
links him up with the days of olub law and spoils 
to the victor. The pomp and ceremonial of a 
court, feebly fashioned upon European models, 
was a poor business compared with the impressive 
strength of the king sitting in a “ kara ” ring, or 
conducting the affairs of state with the well-known 
club for sceptre. His grandson, Tubou H., the 
reigning chief,' is a man of considerable power, 
though his kingship is of a different stamp from 
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that pf his grandfather. It remains to be seen by 
what method of persuasion this independent race 
has been induced to become a part of the British 
Empire. When the Samoan group was divided 
between Germany and America, the Friendly 
Islands were recognised as being in the British 
sphere of influence, notwithstanding that there 
was a king, a parliament, a constitution, and all 
the paraphernalia of state. The real ruler of 
Tonga has been for many years past the High 
Commissioner, the Governor of Fiji. The process 
by which this petty kingdom becomes part of the 
Empire is analogous to the steps by which British 
rule has expanded in other parts of the globe. 

The Maori Population of New Zealand, —It is 
interesting to observe that, while the Australian 
aboriginal is fast dying out, the Maori race in New 
Zealand is growing in strength and numbers. 
According to statistics taken from the census of 
last March, the total native population is com¬ 
puted at 49,350 — an increase in five years of 
1,617—to which should be added 215 Maoris who 
live in the Chatham Islands. It is a difficult 
matter to procure accurate figures as to the 
number of half-castes. Probably most of these, 
as well as a large proportion of the Maoris them¬ 
selves, are now living in European fashion. There 
has been a great difference in the observance of 
sanitary laws, and the natives aro beginning to 
realise that the excessive mortality among their 
ohildron has been caused to a largo extent by 
insanitary conditions prevalent in tlieir settlo- 
monts, Gonorally speaking, the health of the 
natives has boon oxcoptionally good, and in this 
rospoct they compare mo.st favourably with other 
native races in countries occupied by Europeans. 
The public service is open to Maori youths, but the 
openings, for the most part, aro limited. The 
Government, however, has always displayed a 
sympathetic regard for deserving Maori workers 
and those of fair education. 

The Whaling Industry in South Africa. —The 
whaling industry is rapidly assuming large propor¬ 
tions in Natal and Capo Colony. At the present 
moment there are six or seven steam vessels- 
employed in the trade at Durban, and it is no 
uncommon experience for these vessels to put to 
sea three times <luring a day, bringing back a 
whale each time, The profits of the industry aro 
naturally large, and the regularity of captures of 
these monsters has giveri rise to a fear that before 
long the whale will be soared away from these 
shores, as was the case in New Zealand some years 
ago. There is no sign, however, of the supply of 
whales materially lessening. A large number of 
applications for shore sites have been addressed to 
the Government by syndicates, who desire to 
establish themselves at convenient positions along 
the south coast. It is stated that a company is 
being formed in Germany for the purpose of 
extending the industry to German East Africa, It 
is proposed to boil down the catch at a spot 


adjacent to Luderitzbucht. A company formed 
in British South Africa also has leased a portion of 
the foreshore in Shearwater Bay, between Luderitz- 
buoht and Dias Point. Here they are setting up 
a plant for the treatment of the whales harpooned « 
in these seas. 

Burma's Oil Industry. — In a recent report 
published on the administration of Burma, it is 
pointed out that there was a decrease in production 
in the smaller oil-fields of that country, due to 
exhaustion in 1909-10. Yenangyaung, it is true, 
had an enormous increase in production, but this 
was due rather to greater activity of working than 
to increased productiveness. New prospecting 
licences* in the Magwe, Minhu, and Pakokku 
districts have been freely taken; the areas of all 
concessions held have been carefully scrutinised 
for now wells and new fields; and all companies 
are rapidly and largely increasing their storage 
capacity for crude oil on the fields. The completion 
of the Burma Oil Company’s pipe line leaves the 
tank steamers of the Irrawaddy Flotilla Company, 
and of the River Transport Company, available for 
the transport of the products of other oil companies 
to the refineries in Bangoon, Several new refineries 
have been constructed in Syriam. The small 
Burmese refineries at Prome have been closed, 
with one exception, owing to the difficulties in 
obtaining crude oil. 

FruU-grotving Experiments m British Cokmbia* 

—The Province of British Columbia has, for a long 
time, been exporting the finest fruits of the 
Dominion of Canada, This has been in a large 
measure due to the scientific and careful methods 
employed by the growers. Steps are now being 
taken by provincial horticulturists to extend their 
experimental operations, and to this end efforts 
are being made to establish one or more experi¬ 
mental fruit-growing stations in the Columbia- 
Kootenay Valley, one of which will be allotted to 
the Windermere district. Growers have been 
invited to offer small tracts to be used for the 
purpose. This magnificent valley, into which the 
Canadian Pacific Railway is building from both 
ends, contains the. upper courses of both the 
Columbia and Kootenay Rivers, and has been 
settled for a number of years. It has long been 
thought that it should be possible to grow hardier 
fruits there than heretofore. The present demon¬ 
strated fruit area of Eastern British Columbia 
does not extend beyond the West Kootenay where, 
however, 150 varieties of apples alone are said to 
be grown. The various districts of the West 
Kootenay are already in possession of' provincial 
demonstration orchards, the most notable being 
close to Nelson, which are operated as model 
orchards. It is estimated that the West Kootenay 
has 1,000,000 acres of fruit land not requiring 
irrigation, while the higher, dryer, and colder East 
Kootenay, including the Valley mentioned, has at 
least an equal area of land that is proved to, be* 
superior fow general farming. 
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Electric Eoicer in Ontario,^A ropresontativo 
gathering of prominent chemists and metallurgists 
attended the convention of the American Electro* 
Chemical Society held recently in Toronto. 

» Toronto should, in time, become one of the 
greatest world centres for electro-chemical indus¬ 
tries, and many of the American chemists express 
the opinion that Ontario has water-power facilities 
sufficient to render her the dominant manufac¬ 
turing province of Canada. Dr. Buckland, of New 
York, and other authorities, have predicted con¬ 
siderable development in the mines of New Ontario 
by the aid of electrical power. On account of the 
absence of coal, and the difficulties of transport, 
there is nothing to prevent the demand for electrical 
power and its application to the reduction of ore 
on the mine itself, to which it may be easily and 
cheaply conveyed. Dr. J. W. Brown, of Cleveland, 
states that the electrical furnace was a practical 
proposition in these regions, where wood was 
plentiful and the necessary amount of carbon in 
the form of charcoal readily obtainable. Dr. 
Herring, of Philadelphia, stated that once cheap 
power could be obtained, the manufacturers would 
not hesitate to instal electricity even for baser 
metals. The drawback at present, he thought, 
was that distributors of current were too prone to 
charge the highest figure which the particular 
industry could bear, without any consideration as 
to the actual cost. Doubtless this method is a 
mistake, as the rapidity of olootrioal development 
depends very largely on cheapness. At the con¬ 
vention the practical working of the Ontario 
-Government’s hydro-electric system carao in for 
•special commendation. This system, as pointed 
out formerly in these columns, is a combination 
of Government control and private ownership. 
The Commission is able to buy power in bulk from 
private companies, and to act as distributor to 
towns and cities scattered over wide areas, on 
, terms advantageous to the whole community. 

American and Canadian Watenoaijs.--Tho Inter¬ 
national Joint Commission appointed to deal with 
disputed questions between the United States and 
Canada is now complete, and a meeting of the 
American and Canadian Commissioners is about to 
be held at Washington.. The Commission will 
take up, at its first meeting, the important question 
of the development and use of the waterways 
between the two nations. It will not concern 
itself, for the present, with the location of bound¬ 
aries, but with the adoption of the waterways for 
industrial purposes, with the granting of permits 
for and with the conservation of the interests 
xii ,tli‘rpeople on both sides of the border. Among 
the subjects to be considered will be plans for 
developing power, in' tbe St- John Biver, the 
development of the Richelieu Biver, and the outlet 
of Lake Champlain; for the development of water 
power in the St. Lawrence between New York 
State and the Brovinoe of. Ontario; for a sanitary 
.canal around Niagara Falls on the AmerioaU side; 
for power development in the Bainy Bivesr, between 


Minnesota and Canada and in tho Tjako of tho 
Woods; and for tho uho of waters in l\tontana and 
Saskatchewan for irrigation purposes. All those 
objects are excellent, and tlio accomplishment of 
them will tend to tho advantage of both countries. 
By the appointment of this Commission it will be 
possible for the negotiations between the United 
States and Canada to bo conducted direct instead 
of being made dependent upon diplomatic com¬ 
munications between Washington and London. 

Canadian Coinage .—The now Canadian “ conts.” 
ai)poar without tho tiinc-honourod “ Dei Gratia,” 
or any equivalent therefor, on the face of the coins, 
so that, so far as this coinage issue is concerned, 
the name of God is omitted. ‘Head in the light of 
tho fact that, years ago, Anglo-Saxon countries 
pointed scornfully at Franco for omitting tho 
name of tho Deity from their coinage, and of tho 
recent decision of tho Congress of America to 
retain the phrase “In God we trust,” which Mr. 
Boosevolt had proposed to omit, tho action of the 
Canadian authorities is likely to be adversely 
commented upon both, in America and in the 
United Kingdom. Why the dies sent out to the 
Canadian ]\Iint differ in this respect from those 
used in this country seems to require explanation. 
Although,’;for the moment, tho alteration in tho 
Canadian coinage does not appear to have attracted 
much attention in the Dominion, there is little 
doubt but that tlie anattor will excite some com¬ 
ment among Oarmdians, many of whom will not 
care to bo regarded as loss rcivorential or religious, 
oven in their coinage, than tho old (sountry, or 
than their neighbour, the Uiiitixl Btates, 


CORRESPONDENCE. 


DEW-PONDS. 

With reference to Colonel Pittas letter in last 
week’s Jotimal^ and his observation that tho dry 
summer has afforded an opportunity of testing tho 
tradition that “ dew-ponds ” derive their supply of 
water from dew or mist, it may be pointed out 
that there has been very little dew and very little 
mist during the summer, so that the basis of tho 
test is lacking. Heavy dews and mists occur 
chiefly on clear, calm nights, when tho air is 
damp; but unusual dryneas of the air has boon 
a marked feature of tho summer, and there has 
often been a creep of air or a hmom during a con¬ 
siderable part of tho night. There have, of course, 
been dews, but it was notable how often one was 
able to walk on grass late in the evening or at 
night without getting one’s boots damp; and even 
after clear nights there have been mornings when 
,the grass has been hardly damp, very far short of 
the drenched condition of grass so usual on English 
mornings in August and September, and even in 
June and July, Deposition on the surface of water 
. warmed by the day’s sunshine, if it does occur in 



27, 1911. JOXJBNAL-OF THE BOYAL SOCIETY OF ’ABTS. 1106 


normal summers, would lag far behind the deposi- 
tion on grass. 

The matter of gain and loss of moisture has 
interested me in connection with water supplies in 
dry countries with bright sunshine; and during 
this summer I was struck by the great effect which 
the long duration of sunshine in these latitudes 
may have, in spite of its flatter angle at noon, 
compared with southern Europe or the tropics. 

Even if there had been heavy dews and mists 
during the summer, the correctness of the dew- 
pond theory would not have been tested. It is a 
matter of balance, whether the pond gains or loses, 
and the hot sunshine, unusually effective in the 
early morning, and late evenings, owing to tho lack 
of mist, might easily have turned the scale to loss, 
especially as there has been an unusual amount of 
dry easterly and north-easterly breeze. 

I do not here consider the question whether tho 
dew-pond theory is true or untrue, this letter being 
confined to two points: first, that there has been 
little dew or mist this summer; and, secondly, that 
even if there had been heavy dews and thick mists, 
the forces of evaporation during this summer might 
have been strong enough steadily to reduce tho 
stores of water in the ponds. 

Reginali) Byves, E.B.Met.Soc. 

Octoixtv 2iat, 1101. 


ORIENTAL CARPETS. 

Tho note about tho Oriental carpet trade in last 
week’s Journal prompts me to add what will, 
perhaps, be fresh information to some readers of 
tho Journal. 

The export of Oriental carpets from Smyrna and 
Oonstantinople has been falling off for some years 
as regards British ports, probably in oorisoquonoe 
of the increased export direct to Germany. 

The reason for this is that until a few years ago 
Germany obtained her Oriental carpets in London, 
but has since found it increasingly easy to import 
them direct. 

The fiscal arrangements of the countries in 
question are directly responsible for our loss of 
this trade, which was, not many years ago, entirely 
in our hands. The fiscal policy of Great Britain 
with regard to this trade has been precisely what 
would have been devised to make tho trade 
impossible, and tho natural result has followed. 

It, is too late for us to do anything to recover our 
trade to Germany in Oriental carpets, and tho 
time is perhaps coming when we shall bo buying 
from Germany, so successfully are our rivals 
handling the goods. 

A much more important side of this question, 
however, is the effect it will have upon our home 
industry of carpet weaving. The Oriental carpets 
now coming to this country take the place of goods 
that might be made here, and 1 estimate that were 
this trade secured there would be employment for 
20,000 carpot weavers in addition to those at 
present employed in this country. 


The manufacturers of carpets in this country 
have at present to face the competition of all tho 
world without any assistance or protection from 
national policy. No other country is so situated, 
and, on the the other hand, Turkey, Austria, and 
Germany have advantages in lower labour rates, 
which put their products in our markets at far less 
than our cost. An import duty would put up 
prices, but in the case of a carpet of which the 
price is already high, would that seriously matter ? 
A man buys a real Turkey carpet only once or 
twice in his lifetime, and an enhanced price would 
be no hardship to the consumer in the case of 
these goods. C. A. Hindmt. 

October 24tb, 1911. 


OBITUARY* 


The Eael op Onslow, G.C.K.G.—The Earl of 
Onslow died at Hampstead on the 23rd inst. at 
the age of fifty-eight. Educated at Eton and 
Exeter College, Oxford, he soon developed a 
faculty for administrative work and an interest 
in public affairs. In 1887 he served as Under¬ 
secretary for the Colonies; in the following 
year he was appointed Parliamentary Secretary 
to the Board of Trade, and from 1888 to 1892 
he acted as Governor and Oommander-in-Ghief 
of New Zealand. During this period was born 
his second son, the Hon. Huia Onslow, who 
received a Maori name in honour of his birthplace, 
Maoriland. Three years after his return from 
New Zealand Lord Onslow was appointed Under- 
Sooretary of State for India, and in 1900 he 
returned to tho "Colonial Office for a further period 
of three years. In 1903 he became President of 
the Board of Agriculture, and it was here, perhaps, 
that his best work was done. Himself an owner 
of over 13,000 acres, he was keenly interested in 
all kinds of agricultural questions, and during his 
term of office at the Board he appointed important 
departmental committees to inquire into sheep¬ 
dipping, the Fertilizers and Feeding Stuffs Act, 
the fruit industry, and railway rates, all questions 
of vital importance to agriculturists. 

In 1005 Lord Onslow was appointed Chairman 
of Committees in the House of Lords, a post which 
he only resigned last spring on the ground of ill- 
health. He was also a member of the House of 
Lords Select Committee which, with Lord Bose- 
bery as chairman, sat to consider the reform of the 
Second Chamber. 

Lord Onslow became a member of the Boyal 
Society of Arts in 1903. He had previously taken 
the chair here on two occasions; in 1893, at a 
meeting of the Colonial Section when Mr, (now 
Sir) Westby B. Perceval read a paper on “ Aspects 
of 'Imperial Federation, from a Colonial Point of 
View,’’ and in 1899, when Mr. PI. A. Acworth, C.I.Eg, 
read a paper on “Leprosy in India” before the , 
Indian Section. . ' 
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Colonel Thomas Maples SANDYSjB.L.—Golonol 
T. Myles Sandys died on the 18th inst. at his 
London residence in Jormyn Street. Born in 1837, 
he was educated at Shrewsbury. He entered the 
service of the East India Company, and served 
through the Indian Mutiny in the 73rd Bengal 
Native Infantry. He afterwards exchanged to the 
7th Royal Fusiliers, in which regiment he served 
for twenty years. He was subsequently lieutenant- 
colonel of the 3rd Battalion (Militia) of the Loyal 
North Lancashire Regiment, retiring as honorary 
colonel in 1897. 

Colonel Sandys represented the Bootle division 
in Parliament from its creation in 1885, until his 
retirement in March last. He was deeply inter¬ 
ested in all matters connected with the Army and 
Navy. He became a member of the Royal Society 
of Arts in 1879. 


NOTES ON BOOKS. 


Collective Index op the “Joxjenal op the 
Institute op Brewing ” : 1887-1910. Compiled 
by ‘William H. Bird, A.O.I.S. London: Harrison 
& Sons. 10s. 6d. 

Since 1896 the Journal of the Institute of Brewing 
has formed a complete record of scientific and 
practical work carried out in connection with 
brewing, malting, distilling, and the allied in¬ 
dustries, in all parts of’the world. The collective 
index, which is an exhaustive book of reference to 
the Journal, covers 650 pages. Divided into four 
parts — (1) Authors, (2) Subjects, (3) General 
Matter, and (4) List of Journals from which papers 
have beien abstracted—it has been made, by this 
means and by a system of cross-indexing, almost 
impossible to miss any reference having a bearing 
upon the subject to be traced. Part (4) probably 
represents the most complete list of journals of 
interest to the fermentation industries extant. 

Stevens^ Mercantile Law. Fifth Edition. By 
Herbert Jacobs, B.A. London: Butterworth 
& Co. 10s. &d. 

The fourth edition of this well-known manual 
appeared eight years ago, and since that date it has 
been twice reprinted; but in the meantime the law 
has undergone several important changes owing to 
statutory enactments and decisions of the courts. 
The present edition has been revised by Mr. Jacobs 
(who was also responsible for the third and fourth 
editions), and brought thoroughly up to date. 
Thus the chapter on Marine Insurance has been 
rewritten in the light of the codifying Act of 1906, 
while another improvement is that the dates of all 
oases cited are now given. 

The book is divided into five parts: (1) General 
View of the Law of Contracts; (2) Rules Relating 
to Parties to Contracts; (3) Rules Relating to 
Subject-matter of Contracts; (4) Bankruptcy; and 
.i(6) Arbitrations. There is also a useful appendix 
.on patents, trade-marks, and copyright, and a very 
^ luH table of the statutes, cited in the wolume. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Ootodhu 30...O<)ld Btorjijjfc and Too AHsociation, at 
tlioUoYAiiBooiKTY UP Aims, luhn-Htmot, Adolphi, 
W.O., 8p.ni. Major A. E. M. Norton, “Borne 
.SugA'ostioriH for the Tniprovcd Marketing of bVozen 
Produce.” 

East India Association, Caxton Hall, Westminster, 
S.W., 4 p.in. Colonel Sir Thomas Hungorford 
Hohlich, “ The Gatos of India.” 

Engineers, .Tuniur Institution of, at the Institution 
of Electrical Engineers, Victoria-emhanknient, 
W.O., 8 p.ni. Mr. George Evetts, “ Notes on Design 
and Construction in Gas Works." 

London Institution, Einsbury-cireua, E.C., 6 p.m, 
Mr. (Iscar Browning, “ The Study of History.” 
Architectural Association, 18, ITifton-strcet. S.W,, 

7.30 p.m. Mr. H. H. Hill, “The A.A. Excursion 
to the Loire." 

Tuesday, Gctohmu ;}1...8ociological, at the Koyal Society 
OP Arts, .lohn-street, Adelphi, W.C., 8 pjn. 
Dr. Gilliort Slater, “The Universities and the 
Democracy.” 

Photographic, 35, Unsseihsiiuare, W.C., 8 p.m. Mr. 

F. G. Newinarch, “ A Glimpse of Spain.” 
Wednesday, Novmmjikh l...Public Analysts, at the Ghomieal 

Society’s Booms, Burlington House, W., 8 p.m. 
1. Messrs. 11. S. Shrewsbury and A. W. Knapp, 
“Notes on Shrewsbury and Knapp’s Process for 
Estimating Cocoanut Oil.” 2. Mr. H. S. Shrews¬ 
bury, “Note on a Counterfeit Gold Coin.” 3. Mr. 
L. M. Nash, “ Note on the Examination of Finnish 
Turpentine.” 4. Mr. L. Beed, “Note on the 
Approximate Estimation of Starch by Iodine.” 
5. Mr. E. H. Miller, “ Note on the Gravimetric 
Estimation of Phosphorus in Milk.” 6, Di\ J. 
McCrao, “ Koherfc’s Beagent as a Tost for Salicylic 
Acid.” 7. Mr. Wilson 11. Low, “ l^rccipitation of 
Niokol Compounds and Preparation of Spongy 
Nickel.” 

United Service Institution, Whitehall, B.W., 3 p.m. 
Colonel A. J. A. Wright, “I'he Probable KlfecdB 
of Compulsory 'rraiiiing on .Remiiting for the 
Boguhir Army.” 

Eoyal Archmulogical, at the Society of Antl(|naries, 
Burlhigl'ou House, W., 4,30 p.m. Mr, A. Hamilton 
Thompson, “The Boglators of .rohu Gynwell, 
Bishop of Lincoln, for the year 1340.” 

THURSDAY, November 2...Child Study, 00, Buckingham 
Palace-road, S.W., 7.30 p.m. Mr. H. Holman, 
“Psychology and Grammar." 

Chemical, Burlington House, W„ 8.80 p.m. 1. Messrs. 

, F. B. Power and T. Oallan, “ The Constituents of 
the .Seeds of Casiiniroa Edulis.” 2. Messrs. P. 
von Boraburgh and G. Barger, “ Preparation of 
the Betaine of Tryptophan and its Identity 
with the Alkaloid Hypaphorine.” 3. Messrs. 

G. Barger and W. W. Starling, “/3*2-methoxy- 
naphthylproplonic Acid and Methoxy-peri- 
naphthiudauono.” 4. Messrs W. J. Pope and 
,T. Read, “ Dihydi'oxydihydrindylamino and its 
Besolutiou into Optically Active Components.” 
5. Messrs. A. Beuier and R, Clarke, “.Studies 
in Pliototropy and Thermotropy. Part If.— 
Naphthylidencaminos.” (i. Mr. A. J, Ewins, 
“Homo Derivatives of 4-(or 6)-mothyigly<)xaline.” 
7. Mr. J. ,W. Dodgson, “The BtabiUty of the 
Double Oxalates of Sodium and Nickel, and 
Sodium and Cohalt.” 8. Messrs. M. J. Burgess 
and B. V. Wheeler, “ The Lower TAmit of Inflam¬ 
mation of Mixtures of, the Paraffin Hydrocarbons 
with Air.” 

London Institution, Finsbury-oirous, E.C., 6 p.m. 
Mr. A. B. Eleith, “ The Development of the Const!- 
. tution of the Commonwealth of Australia.” 
Camera Club, 17, John-street, Adelphi, W.C., 

8.30 p.m. Dr, Tempest Anderson, “Matavann, a 
New Volcano in Savail” 

BOntgen, 20, Hanover-equare, W., 8.15 p.m. 
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NOTICE. 


ARRANGEMENTS FOR THE SESSION. 

The Opening Meeting of the One Hundred 
and Fifty-Eighth Session will be held on 
Wednesday evening, November 15th, when an 
address will be delivered by Lord Sanderson, 
G.G.B., K.G.M.G., I.S.O., Vice-President and 
Chairman of the Council. The chair will be 
taken at Eight o’clock. 

The following arrangements have been made 
for meetings before Christmas:— 


Ordinary Mketinos. 

Wednesday evenings, at 8 o’clock:— 

November ‘22. •— James Douglas, LL.I)., 
Past President AiiLlnslj. Mining l^ng., “ The 
Industrial Progress of the United States of 
America.” 

November 20. — A, E. Bereiman, *‘Tho 
EiUoiency of the Aeroplane.” 

December 6 .—J. A. J, be Villierh, “ British 
Guiana and its Founder, Storm Van’s Grave- 
sande,” Lord Beay, G.C.S.I., G.C.I.E., LL.D., 
will preside. 

December 18.—W. Yorath Lewis, M.Ain. 
Soo.M.E,, A.M.Inat.Meeh.E., A.M.Inst.E.E., 
“ Continuous Service in Passenger Tran8i;)orta“ 

tiOB.” - 

Indian Section. 

Thursday afternoon, at 4.30 o’clock :— 
December 14.— J. Travers Ji3Nkins, Ph.l)., 
D.Sc,, Superintendent of the Lancashire and 
Western Sea Fisheries, Fisheries of Bengal.” 


Cantor Lectures. 

Monday evenings, at 8 o’clock;— 

Professor Vivian B. Lewes, **The Carboni¬ 
sation of Goal.” Four Lectures. 

Syllabus. 

' Lecture I.—Nov.ember 27.— Compositimv 
of Coal, 

Lecture IL — December 4.—T/k? Methods 
Bmployed in the Destructive Distillation of Ooalr 


Lecture III.-- December 11. — The Tlmnml 
Conditiofis existing during the Carbonisation of 
Goal. 

Lecture IY. — December 18. — The Possible 
Improvements in Carbonisation. 

Papers to be read after Christmas:— 

Cecil Thomas, “ Gem Engraving.” 

F. Martin Duncan, “The Work of the 
Marine Biological Association.” 

H. A. Boberts, M.A., “ The Relations of 
Science to Commerce and Industry.” 

John Nisbet, D.Oeo., late Conservator of 
Forests, Burma, “ The World’s Decreasing 
Timber Supplies.” 

Frank Warner, “ Silk.” 

Charles C. Allom, “ The Development of 
Artistic Skill in the Applied Arts.” 

Cyril Davenport, “ Illuminated MSS.” 
Ernest Kilbuun Scott, A.M.Inst.O.E., 
M.Inst.E.E., “The Manufacture of Nitrates 
from the Atmosphere.” 

Charles Bright, M.Inst.E.E., “The Ad¬ 
ministration of the Imperial Telegraphs.” 

Harold Cox, “ The Interdependence of 
Morals and Economics.” 

Professor G. W. Osborn Howe, “ Recent 
Progress in Radio-Telegraphy.” 

E. D. Morel, “ British Buie in Nigeria.” 
Gordon Craig, “ Stage Illusion.” 

Theodore E. Salvesen, “ The Whaling 
Industry of To-da.y.” 

Leonard Hill, M.B., F.R.S., and Martin 
Flack, M.A., M.B., B.Ch,, “The Influence of 
Ozone in Ventilation.’' 

E. A. Gait, I.O.S., C.I.E., Census Com¬ 
missioner for India, “The Indian Census of 
1911.” 

Walter Saise, D.Sc., M.Inst.O.E., F.G.S., 
“ The Coal Industry and Collier Population of 
Bengal” 

W. A, Lego, M.Inst.O.E., “ Irrigation in 
South Africa.” 

Alan Burgoynb, M.P,, “ Colonial Vine Oul-' 
ture.” 
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Indian Begtion. 

Tharsclay affceviioonH, at 4,30 o’clock:— 
January 18, l^’ebruary B, March 14, April 25, 
Ma>’ 16. 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :—■ 

January 30, February 27, March 26, May 7. 


Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

Vaughan Cornish, B.Sc., F.G.B., F.O.S., 
“ Ocean-AVaves, Sea-Beaches, and Sandbanks.” 
Two Lectures. 

January 22, 29. 

Loudon M. Douglas, '‘The Moat Industry.” 
Three Lectures. 

February 5,12,19. 

Luther Hooper, “Haud-Looin Weaving.” 
Three Lectures. 

February 26, March 4,11. 

Noel Heaton, F.C.S., “ Materials and Methods 
of Decorative Painting.” Three Lectures. 
March 18, 26, April 1. 


Howard Lectures. 

Monday evenings, at 8 o’clock :— 

Captain H. B. Sankey, B.E,, M.Iust.O.F., 
“ Heavy Oil Kngines,” Four LccturoH, 

April 29, May 6,13, 20. 


Juvenile Lectures, 

Wednesday afternoons, at 5 o’clock 

Charles Vernon Boys, F.B.S., “ Soap 

Bubbles.” Two Lectures. 

January 3,10. 

THE ROYAL SOCIETY OF ARTS.* 

By Sir Hbnrv Trueman Wood, M.A., 

Secretary of the Society. 

V.-t-Thb Society and Agriculture. 

(1764-1830.) 

When the Society of Arts first included agri- 
among its objects, but little real advance 
had been made on mediieval methods. Yet new 
ideas were in the air, and as far back as the very 
beginning of the eighteenth century the com¬ 
mencement of . the change can be discerned 
which was soon to abolish the old ordfer of things, 

* The previous articles of the series appearecl iu the 
Journals of June 9th aud 10th, and ^epteuvtoer 22nd and Ssftth. 


and t.o modify in Mio (‘oiirso of a comparatively 

short i^eriod tln^ aucioni- system which had 
sutTicod for so many generations. The time was 
favourable for improvement, and some central 
authority was badly needed to co-ordinate and 
direct the scattered efforts which were being 
made in England, Bcotlaud, and Ireland to bring 
about an improved system of husbandry. As a 
matter of fact, side by side with the industrial 
revolution, an agrieult ural revolution was in pro¬ 
gress, and the two great movements had their 
reciprocal intluenec^s upon each other. The 
development of the factory system was at once 
drawing the agricultural population into the 
towms, and was d<‘priving them of their ancient 
moans of livelihood by the destruction of domestic 
industry, whih' the gi’owth of the urban popula¬ 
tion dcmandcid mon^ abundant food supplies, and 
thus necosHitatted improved systems of cultiva¬ 
tion, by which alone those supplies could be 
provided. The old open-field system had by 
no means come to an end by the middle of the 
century, but the system of enclosure and tlie 
division of previously common land had made 
sutheiont. progi’oss to render possible the exis- 
t.on('.e of ihos(^ large farms on which alone any 
attimipt n4 HcientifUi agriculture could ho made. 
While ilte arable la-nd of a village was divided 
up afre^sh <w(u*y y<^!U' a.inong the commoners to 
wlumi it belonged, noru* of its hmiporary owners 
cumld do much, if anything, for its pivrmanent 
improvement', and anything in the rniture of 
rotation of crops was impossihle when the strips 
of land changed propriotom at short intervals. 
Again, it was only on farms of considerable siEo 
that experiments in mnv methods of cultivation 
could be made, and there were many ready to 
try such experiments, for scientific agriculture 
had already madti some advance. The »systcm of 
a proper rotation of crops had been invented, and 
was being rapidly extended. New crops had been 
introduced, which, alone made rotation possible, 
Of these the moBt important was the turnip, but 
clover and lucerne had also not long beciu iwlded 
to the list. The now ideas promulgated by 
Jethro Tull, of the highest practical value, if 
based on orronoous theory, were attracting 
attention. .Bakewell had just commenced his 
experiments in stock-breeding by the help of 
careful and judicious selection. Such were some 
of the main elements of the agrarian revolution 
in the successful development of which the 
Society of Arts was certainly one of the main 
factors, ' 

In the original solieme of the Society 
a^io^ture was not included, and when the 
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suggestion was made to iShipley that it should 
be so included, he met it with the not very 
conclusive objection that all the awards would 
be taken in those districts of the country in 
which the greatest progress had been made. 
Indeed, in the first list of premiums, that of 
1766, there is no prize offered for any 
agricultural subject, unless, indeed, madder be 
considered as such. But this was soon altered. 
In the next list (1768) there are a number of 
prizes offered for agricultural improvements, and 
from that date onwards for the next fifty years 
agriculture occupied an important, indeed the 
most important, part in the lists of premiums. 

In fact, tile Society was for long mainly an 
agricultural society, and by far the most 
important one in the kingdom. There were 
some provincial societies in existence when it 
was founded, and others were soon formed, 
but it was in communication with all of them, 
and it was the centre to which information 
was sent, and from which it was distributed 
to the various parts of the kingdom. 

In agriculture, as in the other divisions of 
its work, the fundamental idea wliich directed 
the Society’s efforts was the offering of rewards, 
cither pecuniary or honorary, for the successful 
carrying out of its objects. These rewards 
varied greatly in value, and they were (uiiTied 
on from year to ycuu* until the end sought f(»r 
appeared to have been attained, and the new 
industry, or method of tillage, or croi), or what¬ 
ever it might be, was so firmly established as 
not to require further assistance or protection. 
The scope of the prizes offered under the direc¬ 
tion of the Committee on Agriculture was very 
wide. It included the successful rearing of all 
sorts of crops, even of such well-known crops as 
wheat, barley, oats and rye ; the introduction 
of new forage plants and of roots for cattle- 
feeding ; the suggestion of new methods of 
husbandry, their discussion and the supply of 
information about them; the invention of new 
implements or appliances and the improvement 
of old ones; information on the use and value 
of manures ; suggestions on soil analysis ; the 
treatment of cattle and sheep, and in fact any 
advance or improvement calculated to aid the 
progress of agricultural knowledge and practice. 
An annual list of suggested subjects was pub¬ 
lished, but the rewards were by no means 
eoniined to these lists, and the Society was 
quite, as ready to consider and reward any 
useful proposal submitted to it from outside, 
as it was to award the prizes enumerated in its 
own catalogues. 


The lists were prepared with great care, and 
modified from year to year, though we find the 
same offer repeated time after time, sometimes * 
over a long period, even though large amounts 
had already been paid away among successful 
competitors, for it is to be remembered that the 
premiums were not, as a rule, in the nature of 
prizes to he taken once for all, but rather as 
grants-in-aid, to be repeated as long as there 
seemed to be any need for such assistance. 

The value of the help thus rendered to 
agricultural progress is made evident by much 
contemporary testimony. In such a mattcu’ 
there is no higher authority than Arthur Young, 
and he, in bis Farmers’ Letters,’' * speaks in 
terms of high commendation of the Society’s 
work, and comments on the premiums offered 
for 1766. Arthur Young was a member of the 
Society from 1769 till bis deatli in 1820, and 
in 1774 he became Chairman (.)! the Committee 
on Agriculture. He was therefore thoroughly 
well acquainted with the Society’s work, and 
he was also a very outspoken person, and very 
candid in the expression of his opinions, so that 
any laudatriry expressions from him are likely 
bo be well justified. But, while on the whole 
iie apjirecia-ted the Society’s action, lie thought 
that it might be improved upon, if, instead of 
merely offering prizes for successful agricultural 
oxporiments, they undertook the direction of 
such experiments themselves by selecting a 
number of intelligent farmers who could be 
trusted to carry out the work, and subsidised 
them, giving them also additional premiums in 
proportion to the manner in which the work 
was carried out. 

There cannot be much doubt that a great 
deal of useful information might have been 
accumulated by following out Young’s sugges¬ 
tions, though it might have been difficult to 
carry them into effect without more expense in 
the way of supervision than he contemplated. 

If they could have secured Young’s services and 
got him to undertake the supervision of a 
scheme such as ho suggested, the difficulties 
might have been overcome, but in the absence 
of a thoroughly competent expert to control the 
whole working of such experiments, it is difficult 
to see how they could have succeeded. In Mr, 
Wynn Baker the Dublin Society had such an 
expert, and they wisely placed considerable 
funds at liis disposal, with very satisfactory 
results; It may, however, be observed that 

* Letter VI., Vol, I. p. 214. The edition to which refereiwe ; 
is made is the third, published in 1771, Tlie first edition ■ 
was published in 2768, the second in 1769, 
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during the many years while Young was Secre¬ 
tary to the Board ol; Agriculture after 1703, he 
never seems to have made any attempt to carry 
out the excellent suggestions he proh'cred for the 
benefit of the Society of Arts. 

But while the distribution of rewards for suc¬ 
cessful experiment or invention was the prin¬ 
cipal device by which the Society endeavoured 
to attain its objects, it must not be thought tliat 
it was the only one. The diffusion of informa¬ 
tion hy means of its publications was one almost 
equally important method, though its value was 
not recognised for some time. At first in the 
publications in wliich its proceedings vv(^rc re¬ 
ported, to begin Avith in the Muaeitm. Jinsticiwh^ 
afterwards in Dossie’s “Memoirs of Agriculture,”* 
and eventually in its regular Transactions^ it 
recorded and disseminated a vast deal of agri¬ 
cultural information, and in tliis Avay aided most 
effectually the progi’ess of agricultural science 
and practice. Another important agency was 
its “ Repertory of Inventions,” which, during 
the first half century of its existence, contained 
an excellent collection of models of agricultural 
implements. This was opened freely to the 
public, and by its means an op])ortuiuty t>f 
examining the latest implements and ap]3]ianccs 
was afforded to all who oared to profit by it. 
On occasion also the Society jiurchased machines 
and models in foreign countries, find obtained 
from abroad plants and secHis, whitfii wco’o 
distributed to the members. 

When the Society began its agricultural 
operations one of the greatest difficulties which 
pressed upon the farmer was the need for a 
supply of winter fodder. He. was then entirely 
dependent upon a meagre provision of hay, and 
that not of the best quality. The use of turnips 
for cattle food was only gradually making way, 
for although Arthur Young,f writing about 
1769, speaks of “vast fields” of turnips in 
Norfolk, it is probable that the epithet was 
only used in comparison with the scanty 
crops grown in other counties, and, indeed, the 
remark was made by way of drawing attention 
to the small amount of the root which was 
actually being cultivated. The use of oil-cake 
for cattle food was hardly thought of. The 
editor of the Museum Ii'U8ticu7fi^% ^ note on 
a correspondent’s article on feeding cattle, says 
that in Flanders the refuse from oil-mills had 


* Museum Kusticiim et Commerciale ” (six vols. Svo, 
1764-66), ** Memoii's of Agriculfcure and other CEcionoaiical 
Arts/* hy Robert Bossie (three vols. Svo, 1768-82). 

t ‘‘ Tour through the Southern Counties ” (Second Edition, 
1769), p. 25. ' 

J VoLIV.(1766)p. 378. * 


been given to cattle of all kiruts, ajid, in another 
similar note, in the sanu^ volume,* lu^ adds that 
oil-ca.ko, from which tlu^ oil has been expressed, 
had been tried with siuicess in England as well 
as in Flanders. It bad not really eome into use, 
however, for in the first voliunc of the So(?iety’s 
Transactions (1783), in connc<;tion with the 
offer of a prize for oil from cot.t(.)n-seed, it Avas 
suggested ihat the sciod, after the extracUon of 
tlie oil, migld. form a useful food for cattle. 

One of the first tliuigs taken up by the 
Society was the (yrodmfiion of grass seed, and 
Arthur Young tliought thi.s a matter of the 
highest iitipoiiaiUM^. Previously the only grass 
seed us(‘d was this swisepings of the hay-lofts, in 
Avhich all sorts of seeds w(ue mixed together, 
with a large proportion of seeds of undesirable 
weeds. The Hoeiety offered iri 17r>‘2 several 
prizes for clea-n gra-ss seed, giving instructions 
as to the way in wliicli grass should bti spi^cialiy 
'cultivated for seed, and promising also to find a 
market in Londf)n for any p;ircels of seed of a 
suitable (fiiaratfiicr. Other prizes were offered 
for hand-(>ickih grass stnid, ]jrovided the seed 
was all of tile sanies species. 

Awa.rds weriA also offered and awarded for the 
growi-h of (a’ops corisidra’ed to be suitable for 
winter <»r early spring food, including burnot, 
larnsjole, .sainfoin, lucenu^ winter clover, Inuik- 
wh(«it, cabbages, iasms, vtdebes, ett,*. 'rbeseia’ops 
Wi.^re then litilt» known and spju’scly cultivated. 

'Ihe ordinary field tuniip had. laasi knoAvn for 
less than a (umtury; it had bemi introduced 
some time—it is noli really known by A^hom— 
near the end of th<‘ s<vveuteeiith ctml-ury, Arthur 
Young gives the tiredit of iis introduction to 
Jethro Tull (1(174 -1741), the fatlier of scientific 
agriculture in England, but in this he was 
certainly mistaken. Both sheep and cattle were 
folded upon turnips, wliioh were used to a 
very limited extent for winter food. (!arrtits 
and also parsnips were grown for cattle 
food, hut their growth had hardly got beyond 
the experimental stages Potal:(»es were only 
to be found in gardens, and were not used 
for cattief until some time in tlie early part, of 

* Mumtin kiMmm, Vol. IV, (l,70fi) p. m, 

t Although the potuto wan introilucoil Into Iruliiiul by 
John Havvlcins in 1565, and into Bnglaiul l).y Hir Francis 
Brako in 1685, it had utti'actod so little attention, that 
. in 1666 the Royal Society urged such of Its Eellows as 
possessed land to plant potatoes, and to persuade their 
friends to do the same, in order to alleviate tJ»e distress that 
would accompany a scarcity of food. JSothlug, however, 
seems to have come of this recommendation, and so little 
was thought of the potato for some years after that Bradley 
(** Historia Plantarum 8ucculenfcarum,*’ 1716-1727) speaks of 
it as of little note, and in the “ Complete Oardenar” of 
Bondoi^and Wise (1719) It is not mentioned at all 
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the century. In 1779 Arthur Young received a 
gold medal for an account of the “ C^lustered 
Potatoe.” This was one of the two medals* he 
had from the Society, For the cultivation of 
all these roots and for information as to the best 
methods of cultivating them, the Society offered 
many rewards, extending over a long series of 
years. The list also, at a later date (1805), 
included beet, on account of its use for cattle 
food, not for its sugar-producing qualities, which 
were a much later discovery. 

All agricultural authorities are agreed as to 
the great part played by the introduction of 
the turnip into British agriculture. Without it 
any proper rotation of crops would have been 
impossible, and, until it was available for the 
purpose of feeding stock through the winter, 
farmers and graziers wore in bad seasons forced 
to kill their stock cattle and salt the meat down 
for winter use. Hence for centuries the only meat 
generally available in the winter was salt meat. 
The extended cultivation of the turnip rendered 
possible the supiily of butchers’ meat in winter 
time to the rapidly increasing population, and 
so this modest vegetable was not only a prime 
factor in the agrarian revolution, but a valuable 
if overlooked agent in the progress of industrial 
dovolopinent, and, indeed, of civilisation. 

In encouraging the cultivation of the turnip 
the Society did its full sliaro. Many pages in 
many volumes of the TmnmcMons ai'(5 do\?oied 
to the discussion of the boat methods of growing 
it, and to dissertations upon the comparative 
advantages of drill and hi'oadcast husbandi'y. 

But besides encouraging the growth of crops 
already known, if not extensively cultivated, 
the Society was directly the moans of intro¬ 
ducing into England two roots which are now 
as important as the turnip itself—the swede 
and the mangel-wurzel 

Among the forage plants which had been 
introduced into England about this time was the 
turnip-cabbage {Bramm oleraeea emdora^m)^ 
or chou-rave, now known under its German 
name of Kohlrabi. This plant, according to 
Young, was brought into England from Oarnioia 
in 1749 by the Eev. Mr. Haste, Canon of Windsor, 
well known at the time as the author ofEssays 
on Husbandry.” It had attracted a good deal 
of attention, and was to some extent being 
cultivated. It was the subject of two long 
articles in the Mmeum Bustimm in 1766,f 
which gives two good illustrations of the plant. 

* He also received two small pvizea In 1766 and 1767 for 
growing madder. 

t Vol. VI. pp. 46,220. 


It appeared to the Society that this little-known 
plant was well worth further attention, and 
amongst the premiums for 1867 was one for its 
cultivation. The offer attracted the notice of 
John Reynolds, a farmer of Kent, and he, being 
unable to obtain a supply of the seed in England, 
sent to Holland for some. The plants grown 
from this seed proved to be quite different from 
what he expected, and turned out to have large 
roots resembling that of the turnip, instead of 
the succulent stem of the Kohlrabi. As a 
matter of fact he had been supplied with seeds 
of the Swedish turnip {Brassica campeMris 
rntahaga ); and this was the first introduction 
of the now well-known swede, then cultivated 
to some extent in Sweden, Russia, and Northern 
Germany, but absolutely unknown in England. 
This unknown plant he christened “ the turnip- 
rooted cabbage,” a not very suitable title, for 
though both it and the field turnip (Brassica 
rapa) are members of the cabbage family 
(Brassicacecti) the swede is not a bit more like a 
cabbage than is the ordinary turnip. He grew 
a small crop of it and sent specimens to the 
Society. The value of the introduction was at 
once recognised, and a grant was made to 
Reynolds of £50. Seed from his plants was also 
distributed among the members for trial, and 
the new crop was recommended for its hardy 
nature and its ca])aoity for standing frost. A 
full account of his experiments is given by 
Bossio,* and this is supplemented by some further 
observations on the nature and character of the 
plant, apparently written by Bossie himself. 
The full information on the subject first pulfiished 
by the vSociety attracted a good deal of attention, 
and for many years the Society continued to 
offer and present rewards for persons growing 
the “ turnip-rooted cabbage,” and for those who 
sixpplied information as to the best methods 
of securing large crops of it. The similarity of 
the two names evidently caused confusion, for 
appended to the offer of one of the prizes in 1709 
is a note: “ The plant hero called the Turnep- 
rootod cabbage is not the same xvith the Turne]> 
Cabbage, but that kind newly introduced into 
this country.” For a long time it is only mentioned 
under tliis name in the Premium lists and 
Transactions (though it is said also to have been 
known as “ Reynolds’s Turnip ”), but even, 
tually the title seems to have been dropped, and 
the now well-known name of swede, f applied to 


* VoI. X p.419. 

t In “ Les Plantes PotagJsres (Yilmorin - Andrienx ot 
Cie, Paris, 1883, p. X41) the authors, under the heading oJ 
“Ohoux-Kavets,** ^ve as synonyms; Chou-rave m terre, 
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the plant from the coniitry of its origin, came 
into use. 

Tlie introduction of the mangel-wurzel came 
a little later. In 1780 some seeds of the Racine 
de diaette^ or “ root of scarcity,” were given by 
Sir Richard Jebb-—a very well-known physician 
at the time, who died in the following year—to 
the Secretary of the Society, Br. More, by 
whom they were distributed to some of tlie 
members. This root of scarcity ”—soon bettor 
known by its German name ‘‘ mangold-mirzel 
—according to a statement made, by Jebb’s 
executor, Granville Shar})e, had been discovered 
by a French cultivator in search fd' a new forage 
plant. It was suggested that both the leaves 
and the roots might serve as a table vegetable. 

Amongst the members who received samples 
of the seed was J. 0. Lettsom. He grew the 
seeds, and tried the leaves cooked like a cabbage 
and also the root, but does not seem to have 
greatly appreciated their flavour, though ho 
thought that, as its name implied, the vegetable 
might be useful in times of scarcity. He was 
much interested in the new* plant, which he con¬ 
sidered much more suitable as a food for cattle 
than for human beings, and translated a irc^atise 
on it by the Abbe Oommeroll, w-liieh was pub¬ 
lished in London in 1787 under the nmxio of 

An Account of Mangel-wurzed.” The par¬ 
ticulars here stated are taktm from the pr(‘fa(u^ to 
that book. The value of the plant does not secern 
to have been recognised at first, and it was some 
time before it received the attention it deserved. 
No special reference to it appears in the Society's 
lists until 1814, when a gold medal was awarded 
to Leonard Phillips, “ Portsmouth Road, beyond 
Vauxhall Turnpike,” for “ the growth of mangel- 
wurzel.” 

The implements then available for the farmer's 
use were very few and of a very inferior sort. 


cliou turnep. Noma Strangers is: Turaip-rooted 

cabbage, swede, Swedish turnip; Allmand: Kohliilbe, etc. 

“The Vegetable Garden’'-a translation (1006) by W. 
Kohinson of the above-<p. ICfi), under the heading, 
“Turnip-rooted cabbage (Swedish turnip); li’rench, chon- 
uavet; German, Kohlrabi,’' etc., says; “The varieties f)f 
turnip-rooted cabbages differ from the Kohlrabi (chou-rave) 
in that, instead of having the stem swollen over-grouml, 
they produce, partially buried in the soil, a thick root which 
is about as long as it is broad, resembling a Imge turnip, and 
of which the flesh is yellow in the Swedish turnips and white 
in the other kinds. The characters of the leaves and flowers 
of these plants indicate plainly that they are true cab))ages. 
. . , The Swedish or turnip-rooted cabbage is an excellent 
vegetable." 

In Vol. XV. of the TratmeUons (1797) it is mentioned that 
JbordBomney liad presented the Society with “a quantity 
...jV^-pw^ish Tnrnep-Seed," 

* feiagel-wurzel is a beet, its botanical name being Beta 
^ <in its introduction it was known as B&ia vulgaris 

mamrUza.. . 


For tillage then* w.is ilie plougli, varying in 
cluiracUM’ in dilTenMit (listrkd.s of England, and 
tlu‘. harrow. Tin* boi>p-lu)(‘* had not long been 
introdacc<l, and tlu‘ drill was known but rarely 
UHod. '.riie crops w(M'e all got in by hand, the 
scythe, the sieklt‘ ami, tlu^ reaping-hook being 
the only known implemetits, a,s for centuriiNS 
before. When th«^ corn, was harvested, the only 
means foi* ,separa,ting tlie grain from the straw 
was by the use of the tlail. 

This st^ale of Ihings, howt^ver, was very soon 
to he altoml. In all industrial processes the 
substitution of im‘eh,{uii(!a,l power for hand 
labour was malving rapid prognvss, and the 
change was lu'gimiing to be bih; in agriculture 
as well as in ma,nufa(5tur(,^s. As the writer of 
the article on agriiailtuis? in the EneyelopaicUa 
Britarmica ” puts it: d.'he cpiartcr of a century 
immediately following 1700 is memorable in our 
agricultural annals for the introduction, of various 
important improvements.” And the intro¬ 
duction of these impi'ovonumts was mainly due 
to the efforts of the Society of Arts. As evidence 
of this, anothei’ similar authority may be quoted, 
for in ” Roes’ GyclopaHlia '* (edition of 1819) the 
writm.‘ of tliii corresponding article, referring to 
the work of the Sociidy, tells us that “ a vast 
variety of dilfmHmtr machini‘s for facilitating the 
practici^ of agriculture have Ix’en invented and 
presented to t.lu^ public, in consequence of the 
large premiums and bounties which have been 
olTm'ed ” liy it. 

To trace in detiail tlie history of all the 
improvcrmu,ils in agrbulturni ini|.>lements ami 
machinery which wc^ro duo, in, whole or in part, 
to till' rewards paid by tlui Hoeioty, to the 
suggestions it put forward, or to the information 
it collected, would ho a long and difficult task, 
and the result would not bo either interesting 
or valuable, but it may safely bo asserted that 
of all the implemonts new and old used by the 
farmer during the fifty or sixty years from 
1760 onwards (not including, of course, ordinary 
hand tools) there muih not one which was not 
cither introduced or improved in consequenoo of 
the Society's oxertions and iniluonce. 

Even the ordinary plough underwent a larger 
amount of devolopmont during this period than 
in the century or more preceding, not so much 
in consequence of any direct offer of premiums 
for improvements, as because the Society was 
always ready to take up and reward any 


* The date of the Introduotlon of the bowe-boo ,iato this 
country does, not seam, to bo known, It wiw prolwbly first 
employed In the vineyards of .Italy and l^’mnc 0 , and that 
long before It was known boro. , 
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ingcniouB advance in this or any other imple¬ 
ment, Such changes as were efEected were 
mainly in detail. The frame was made lighter 
and better balanced; iron was substituted for 
wood in many parts of the frame, etc.; the 
shape of the share, coulter, mould-board, and 
other details were improved; the draught was 
lessened, and—a very important matter—the 
price w'as lowered, so that, as a general result, 
many of the ploughs commended and rewarded 
by the Society became popular, and are said 
to have sold well. All these improvements, 
however, were the result of rule-of-thumb 
experiment, and it was not until 1839, when 
the question was taken up by the Royal Agricul¬ 
tural Society, that any scientific investigation 
was really made into the principles which should 
govern the construction of ploughs. In that 
year, Mr. Philip Pusey published, in the first 
volume of the R.A.S. Journal (p. 219), the 
results of an oX])erimental inquiry on draught 
in ploughing made by him, and the dynamo¬ 
metrical tests which he conducted upon the 
different sorts of ploughs had an immediate 
effect in improving plough construction. 

The Society also, besides improving the 
character of the ordinary ploiigli, did, much to 
introduce ploughs of special types, applicable 
for trenching, draining and subsoiling, paring 
and scarifying, etc. 

The drill had boon invented by the enthusiastic 
and eocentrio Jetliro Tull in 1707, and its use 
advocated in his remarkable book, “ Horse- 
hoeing Husbandry,” in 1731, but it had not 
really come into use except to a very limited 
extent, Dossio* is responsible for tlxe state¬ 
ment that Tull “ only started the notion. The 
practice was very little pursued till the Society 
awakened the public, attention to it by their 
premiums.” That this statement was correct 
seems indisputable. The offer of a gold medal 
in 1762 for the best set of experiments and 
observations on the comparative merits of drill 
and broadcast husbandly produced a series of 
communications from Sir Digby Logard, 
extending from 1763 to 1768, and giving the 
result of a very careful series of tests carried 
on during those and previous years in Yorkshire, 
and also one from the Rev. Mr; Lowther, giving 
an account of similar experiments in Cumberland 
in or before 1763. Both these gentlemen 
received a gold medal, and their papers were 
the first of a long series of communications on 
the subject, which eventually established the 
value of the then novel system. 

Vul. L p. 78. • ' 


Tull himself, in the various editions of his 
well-known book,* desciibes his drill in full 
detail and with abundant illustration. It must 
have boon an excellent piece of apparatus, well 
suited for its work, and in its mechanical details 
considerably in advance of most contemporary 
machinery. Very probably its actual construc¬ 
tion may have been deficient, and it was less 
effective in operation than appears on paper, 
for in those days the means of accurate machine 
construction were sadly lacking. But by all 
accounts, it was a good practical implement, 
and quite effective in operation. 

Sir Rigby Legard speaks favourably of the 
original machine, though ho suggests certain 
additions and seems to have made some. Still 
it was not considered satisfactory, and prizes 
were, therefore, offered in 1761 for “ drill j)loughs 
which should cut several furrows, deposit the 
seed, and cover the seed with earth at one opera¬ 
tion.” The earliest award under tliis head was to 
the Rev. H. Gainsborough, a brother of the great 
painter, in 1766. He received £30 for a ‘‘ diill 
plough.” Other prizes followed in 1770, 1771, 
1775, and for many years later, t The earliest 
patents for drills are those granted to Proud 
(in 1781) and to Cooke (in 1788). After this date 
the patents are numerous ; there wore about ten 
others in the next eight years. 

Cooke’s patent drill was submitted to the 
Society in 1787, and was commended, not—as the 
subject of a patent—^being eligible for reward. 
Two reports, speaking well of the apparatus, were 
printed in the Transactions.i 

Still, though the advantages of the drill were 
recognised, and the machine itself became well- 
known, it was very many years before its use 
became general. As late as 1839, Mr. Pusey, 
in liis inaugural address to the then newly- 
founded Royal Agricultural Society, addressing 
an assembly of farmers, thought it necessary to 
describe the drill as a machine “ by which the 
seed is laid in regular rows,” and mentioned 
that “ it was not very much used, although it 
had lately become frequent.” 


* I'Jie book was first issued in an incomplete form in 1731. 
The first complete edition appeared in 1733. A further 
edition, with additions, was published in 1739. After Tull’s 
death in 1740, other editions were issued, 1761, etc. Oobbett 
published an edition, with much of the original omitted, in 
1822. An interesting account of Tull and his work, by the 
late Earl Cathcart, appears in the Journal of th« Jioyal 
Agrioxatural Society, 1891, Third Series, Vol. II. p, 1. 

f The best, among the early inventions, seem to have been 
those of Gale and Oraik, both Scotchmen, to whom gold 
medals were awarded in 1771. 

% Vol. V. p, 11, ^et $eq. A description, with a drawing, 
will be found in the patent specification, 
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Anotlier'[implement, %v]iicli,^tliougli not in¬ 
vented by Jethro Tull, the subject of liis 
earnest advocacy, was the horse-hoe. A elumsy- 
looking implement is figured and described in 
the lltiseum Rusticum^^ and various prizes for 
horse-hoes were awarded at different times by 
the Society. The earliest of these was a gold 
medal to the Rev. Mr. Hewett, in 1771. A 
number of awards were also made for harrows 
and for rollers, including a “ spiky roller ” in 
1766. t In 1801 a silver medal was awarded to 
W. Lester for an implement “ named by him a 
cultivator.” The implement, as described and 
figured in the Transactions^ is typical of the older 
form of cultivator before its modern improve¬ 
ments and alterations. It has vertical tines, 
slightly curved at the points. As is well known, 
the modern cultivator has various forms, is 
applied to many purposes, and is known by 
several names. It had, as originally designed, 
vertical coulters or tines, and was used for 
breaking up unreclaimed or fallow land. 
Probably the first description of it is that con¬ 
tained in Lester’s communication to the Trans- 
actions.X 

In its efforts to encourage the invention of 
a reaping maclxine, the Society was certainly 
much less successful, and tins chapter of the 
Society’s history is decidedly less satisfactory 
to its liistorian than those which deal with the 
other agricultiu’al implements. 

In the premium list for 1774 appears the first 
offer of a reward for a machine capable of 
reaping corn, and this offer was continued with 
certain variations up to 1820, a period of forty- 
six years. During all this long period not a 
single award appears to have been made, and 
tliis is really inexplicable, because a number of 
inventions were brought out during this period, 
and severaLwere at different times submitted to 
the Society. Most of these were impracticable 
and useless, but there was certainly* one which 
was beyond much question the origin of 
the modern reaper. In the year 1812 
Earl Percy sent to the Society a model of a 
machine made by John Common of Denwick, 
Northumberland, together with a certificate 
from John Thew and Thomas Appleby that the 
m^hine had successfully cut a patch of ripe 
oats- The apparatus is described, not very fully, 

* ,Vol. VI.(l706)p. 402. 

: ,t iJwsiicwm, Vol. VL p. 371. 

P.J41 .however, is not tlie first use of 
I’iMwjQf implements in the 'Society’s 
1^1780^ a cultivatoris mentioned. Murray’s 
a nse ^n a translation of 


in the committee minutes of April 15tlj ; but 
the description is sufficient to show that the 
principal feature of the machine was a set of 
angular knives mounted on a horizontal bar, to 
which reciprocating motion was given by a 
crank, the corn being guided to the cutters by 
means of spikes or “ fingers.” This is precisely 
the mechanism of all existing reapers. Previous 
inventions, and some of a later date, used 
reciprocating blades or revolving scythes, but 
none of these gave the shearing or drawing cut 
which alone answers for cutting corn. Tiie 
verdict of the committee was that the invention 
was incomplete, and they did not recommend 
it for an award—a verdict which simply sliows 
that the committee as then constituted was 
unfortunately incapable of appreciating a very 
great and important invention, the very novelty 
of which was probably too great for them to 
realise its value. 

The history of the invention is given in full 
detail in an article and some letters contained in 
the Journal of the Society for 1878.* From 
these it appears that Common co-operated with 
Ogle, who was the inventor of an unsuccessful 
reaping machine of the rotating scythe class, 
and that he employed one Brown to make 
certain castings for him, the patterns for \v'luch 
Brown in 1830 took to America. Tliere he 
either constructed a machine, and disposed of 
it to McCormick, or gave the patterns to 
McCJormick, and provided him with information 
from whicli McCormick was able to eon,struct a 
maclune. At all events thcjre seems no doubt 
whatever that Common’s reaper was the original 
of the machine brought out by McCin’inick, and 
exhibited by him in the American section of 
the 1851 Exhibition as his own. In consequence 
McCormick had for long the credit of being the 
inventor of the modern harvester until the 
true facts were brought out, and the invention 
attributed to its real author, John Common, 
At the same time it should not be forgotten that 
while the evidence seems to disprove McCor¬ 
mick’s claim to be an original inventor, it does 
not in any way diminish the value of Ids public 
services in the introduction of tlu‘ reaping 
machine. It often needs two men for the success 
of an invention, one to invent and one to 
publish. Generally the second man gets the 
profit, and it is not always certain that he may 
not deserve it; he does not generally get the 

* Voh XXVI. pp, 869, 419, and 479. The information con¬ 
tained in these pages, with some further a<UiitiotJS, was 
republished in a little book in 1907 by E. F. L Vommdn, the 
gramlson of the inventor. 
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credit^ tlunigh there sccm« no reason why he 
should not lairly claim a share of it.. John 
Common’s first machine appears to have been 
made about the year 1803, and to have grown 
out of a suggestion made by Ogle. Two other 
machines were made by liim—one about 1811, 
and the third in 1812. 

It makes it the more remarkable that ('Om- 
mon's reaping machine was never rewarded by 
the Society that later, in 1818, he received a gold 
medal for a turnip drill, and later still, in 1844, 
a silver modal for a plan of putting new roots 
to old trees, neither of them comparabhi with, 
his really great invonf/ion of tlio reaping machine?. 
John Common was living in 1860, and a letter 
of his of that dale is publislied in one of the 
Journals above quoted. John Thew, on<' of ilu? 
witnesses of the trial above montioiuHl, was 
living in 1878, and was able at that date t.o 
confirm his former statements. 

Nor was the Hociety .more sucoessful with 
another inventor of an original reaper, the 
Rev. Patrick whose machine was sub¬ 

mitted to the 8(X'lety in 1830, but was not 
rewarded on the ground that the description of 
the machine, whicii was an (excellent oiu?, had 
brought it sunioiently before? the public, and 
that it did not therefore i‘(?(piir(? the {Society’s 
aid to bring it into notice. Bdl, who was then 
a young man st.iulying for the ministry at. the 
ITniversity of St. .Andrews, invented liis r<‘aper 
in 1827, and it- was tried, t.he following yonr on a 
farm in Portlishire belonging t(.> his brother, 
Oei»rg<.? B(?1L Me appears only to have constnictixl 
one nuuhine, which worked regularly from 
about 1828 to 1868, when it was purchased for 
the i\Euseum of the Patent Olhce. It is now in 
the Mechanical Engineering collection of the 
Victoria and Albert Museum.* A full account 
of his invention was given by Dr. Bell at the 
meeting of the British Association at Dundee in 
1867 , but unfortunately only a brief report of 
the paper appears in the Proceedings of the 
Association, Bell’s machine was nov(?r patented, 
but later on, after attention had b(?en drawn to 
McCormick’s machine in the 1851 Exhibition, 
many machines wore made after lus model, and 
came into extensive use.f 

* Tlic uscelleiit catalogue of this oalleotii>n contains 
(p, 227, edition 1008) a brief liiaturical note on harvesting 
machines and (p. 232, Kos. 1515 and 1510) a description of 
Bell’s inachino (ISTo. 1515 is the original somewhat altered, 
and No. 1510 is a model of the original). There are also models 
and deK(;riptiims(pp, 232 and 2S3, Nos, 1,517,1,518, and 1,619) 
of McCormick’s reaper. No reference is made to Common, 
and it is to bo hoped that the omission may be rectified in 
any future reprints. 

t Much information about the earliest attempts to mako 
reaping machines will be found in the ‘‘Appendix to the 


Unlike most of the new agricultural implements, 
the reaping machine, when once attention had 
been drawm to it, came rapidly into use. Morton, 
in his “ Cyclopjedia of Agriculture,” waiting in 
1851, in his article on Harvesting Machines,” 
refers briefly to Bell and McCormick, and says: 
‘^Notwithstanding all the ingenuity, however, 
that has hitherto been applied to the subject, 
reaping has been, and no doubt for many years, 
as we have said, will continue to be, a manual 
operation.” In the same volume, in a later 
article on “ Reaping Machines,” which must 
have l)een written in or before 1855, he recants 
his views of four years before and describes 
at considerable length, with illustrations, an 
improved form of Boll’s machine, and also those 
made by Hussey and by McCormick. 

The earliest reference to a thrcsliing machine 
must certainly be contained in the grant of 
Letters Patent in 1G30 to Sir John Christopher 
Berg, for an “ invencion to bee agitated by 
windo, water or horse.s for tbo cleano threshing 
of corno,” but about this no further information 
exists, and the hrst machine which is known 
to have been used for the purpose of threshing 
corn was that, patented by Michael Mon'/ios in 
1734. No specilication was filed, and the only 
inlbrmation alTorded by the terms of the grant 
is t-hat t.he machine “ threshos with common 
Hwipples,” * A description, however, m given 
by Maxwell in the TramacHons of the old 
Htiottish {Society of Improvers in the Knowledge 
of .'Agriculture, whieli ho published in 1743. 
This ma-cluno appears to have consisted of a 
nnmb(?r of flails, prt>bably mounted on a central 
shaft or drum, which was either operated by 
hand or ** by means of a groat water-wheel and 
triddles.” Though Maxwell recommends it, 
it does not appear that Menzies’ machine was 
ever much used, and the first practical threshing 
machine was that of Andrew Meikle, patented 
in, 1788, and stated to have been working in 
1768 in Clackmannanshire. From the descrip¬ 
tion in the patent specification it is evident that 
this machine may bo regarded as the precursor 
of the raoclern threshing machines, since the 
principle on which it was constructed is really 
that which has been elaborated in the modern 
machine—a revolving drum with w4iat he called 
“ scutchers ” working under a curved shield 
This apparatus soon came into practical use, and 
it was later largely improved upon, until it 

Spoclftcatious of English Patents for Heaping Maohines,” by 
B. Woodcroft, published by the Patent Office., This work is 
now seldom to be met with. 

* Swipple. is a ntirth-couutry name for a flail, or th© head 
of a flail. 
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developed into the aj)i>araius now in coninion 
use. 

The lirst award made by the Society for a 
tlu’esliing machine was in 1761, when ^lo was 
given to John Lloyd. No description of this 
appears to be extant. A machine “ for threshing 
aid winnowing corn,” for which fifty guineas was 
awarded in 1769 to John Evers, is highly com¬ 
mended by Dossie,* but it appears to have been 
rather a clumsy apparatus, and must have 
absorbed a great deal of power. The corn was 
spread on a revolving door, and thus brought 
under the action of “ a row of a kind of flails,” 
This anticipated Meikle's by some twenty years, 
but was certainly inferior and worked on a very 
different principle. 

Four years before this, in 1765, a bounty of ^15 
had been awarded to a Mr. Harvey for a threshing 
machine “ used in Connecticut.” From the note 
upon it in the manuscript minutes of the 
Committee on Agriculture, it consisted of 
a cone with longitudinal ribs revolving from 
a fixed centre over a floor on which the corn 
was laid. Nothing more is known of the 
apparatus. 

After this the subject was neglected till 1801, 
when a gold medal was offered foi' a threshing 
machine which should be an improvement on 
any then used. This wm awarded in 1810 to 
H, P. Lee. His machine consisted of four vane.s 
or beaters on a central shaft working in a concave. 
Motion was given by a horse-gear through spur 
gearing to the shaft. A special merit of the 
apparatus seems to have been the high speed at 
wliich it could be driven. 

The earliest suggestion of the use of apparatus 
for cutting or chopping straw for fodder is 
probably contained in the first volume of the 
Museum Busticum (1761), p. 258, and further 
details are given in the volumes for 1765 and 
1766.t In the first of these a “ cutting-box ” 
for fodder is described as a novelty, and in the 
second a fuller account is given with illustrations. 
It is simply the old form of chaff-cutter, common 
enough fifty years ago, in which the straw or 
straw and hay is pushed along a trough by hand, 
and out by a hinged blade working across the 
end of the trough, the strayr, etc., being held 
down, while the cut is being made, by a presser 
worked by the foot or otherwise. The machine 
is spoken of as something q^iiite new and useful, 
and from the description it appears that the idea 
of using chopped straw for the food of cattle 
was previously unknown, 

^t Y6l V. p.'208, alia Vol. VlV 8. 


In 1761), 1776 and 1774, rewards wiu'e given 
for tbre(^ machines for cut-ling .straw, but !U) 
description of any of them has boon discovered. 
It is very possible that one or othei' of these 
was the apparatus of the Museum Bustieuw. 
In 1786 a reward of twenty guineas was given 
to James Pike, a watchmaker of New^ton Abbot, 
for a chaff-cutter, whicli, though, from the 
illustrations in the Trmisactions *** rather a 
clumsy apparatus, is probably the original form 
of the modern chalT-cutter, and is certainly a 
great improvement on the old form, with its 
hinged knife-blade worked by hand, and a hand- 
feed. In it a wheel or disc, carrying a single 
curved radial blade, revolves across the end of a 
trough, along wiiich the fodder ivS fed by rollers 
operated by a w^orni and spur-wheels from the 
axle of the wheel. This is merely an elementary 
form of the present chafl-cuttcr, which is im¬ 
proved in details and in construction, but is 
precisely the same in principle. Eiglit years 
later, James Cooke patented the same idea, but 
fitted three knives on his fly-wheel, a great but 
obvious improvement. He also added a fixed 
blade, against wdiich the revolving blades acted. 
Later inventors made the feed intermittent by 
means of a worm of varying pitch, or by driving 
the gearing through a wheel witli t)nly one tooth 
on each side, and improved the consti'uction 
generally, but the chafi’-eutter now nuiversally 
known is only an improved vea'sion of those of 
Pike and Cooke. 

The offer of a prixe in 1766 for a mM-cljine for 
slicing turnips wus condemned by Arthiu' Yoiingf 
as rather trivial, but the apparatus sent in in 
answer to the offer was the first of a long scries 
of inventions upon which a vast amount of 
ingenuity has been spent. The turnip-cutter of 
the present day is the result of the best part of a 
century’s work, and it is not very long since the 
apparatus has been brought to perfection so 
that it will not only slice the roots but will cut 
them into fingers ” of a convenient siKo and 
shape for the food of cattle. In the following 
year, 1767, two rewards were given, £20 to 
James Edgell, and ten guineas to William Bailey. 
Bossie, who speaks well of James Edgell’s 
machine, does not describe its action, but it 
evidently sliced the roots only, without any 
further division. In succeeding years other 
machines were commended or rewarded by the 
Society, but to judge by the records of the 
Patent 0f6,ce it was very long before attention 
was really directed to this class of apparatus. The 

’f'Vol. V. p. 62 . ' ..^ 

■ t"temer^sLetters," Vol.I. (Second Eilitlon, 1771) p. 2S4. 
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carliost patent tor a turnip-cutter was granted 
ill 1803, and it was not till 1834 that Gardner's 
machine, which afterwards came largely into 
use, was invented. After this there were 
numerous improvements. 

The use of manures was hardly known, and, 
indeed, could hardly he known, so long as the 
open-iield system endured. The practice of 
applying marl had been lately introduced in 
Norfolk, and a writer in the Museum Rustieimi 
(Vol. II. p. 132) states th'it the Suffolk farmers 
were in the liabit of using “ cragg ’’ containing 
remains of niai'ino shells.” Farmyard inaiiuro 
was, of course, availahle, and the manuring of 
lields by I folding sheep and cattle upon them 
was also practised. Lime was used to a very 
limited extent, and so were ashes. On the sea- 
coast, seaweed seems to have l>oen utilised. 
Town nightsoil was employed in somt^ localities 
whore it was available, and the system of paring 
the surfacje and burning it was also found 
serviceable. Young, writing about 1700, mentions 
that oil-cake was im])ortod from Holland for 
use as a manure at a cost of Ws. an acre. Its 
value as a cattle food was not genei'ally known, 
though, as previously mentioned, such apjiliea- 
tion has been ])ro]iosed, and indeed tri(‘.d. 

In l7f)S a prize was offered for a disstu*fation 
on Thi> Nature and OtJcration of Mamires,” 
the following liiing specified: “ Sf)ot, coal-ashes, 
wOod-adioH, lime, and nightsoil.” The oiler 
was continued in th(^ same terms for very many 
years, ‘‘ bones” being added to the list in 1817, 
and salt ” in 182.7. After this date tlie prize 
was discontinued. During its continuance a 
good many awards wore made, and various 
papers, none, perhaps, of very great value, 
were published in the Transactions. 

The same list (that of 1758), which contains 
the first reference to manures, includes also a 
premium for a dissertation on Soils and their 
natures,” This was afterwards developed into 
an offer of a gold medal for “ ascertaining the 
component parts of arable land,” by a series of 
experiments. Detailed instructions were laid 
down as to the nature of the analysis of the soil, 
and jiractioal proof was demanded of the im¬ 
provement of sterile soil, by the addition of such 
components ” as appeared to he lacking, and 
the absence of which might he assumed to be 
the cause of the sterility, A good deal of 
information was supplied to the Society from 
time to time, and published in fshe Transactions, 
but it does not appear that the exhaustive series 
of experiments laid down by the Society were 
ever carried out in their entirety. The prcposal, 


however, is not without interest, as marking the 
commoncomeiit of agricultural chemistiy,^which 
may be said to have first taken definite form in 
England when Sir Humphry Davy, after 
delivering a course of lectures in 1803 on the 
“ Oonnection of Chemistry with Vegetable 
Physiology” for the Board of Agriculture, had 
been appointed by the Board Professor of 
Chemical Agriculture, with the duty—besides that 
of delivering annual courses of lectures—of 
analysing soils and manures at fixed fees for 
those who required such work. Davy had been 
preceded by Diihainel in France, where science 
—especially chemical science—was ahead of 
English knowledge; but the work of Davy 
soon surpassed that of his foreign rivals.* 

1?he question of stock-raising never seems 
to have received any attention at all from 
the Society, and this is rather remarkable, 
because the successful experiments of Bakewell 
—comnienced just about the time the Society 
was established—had attracted a great deal of 
attention, and had been followed up by numerous 
breeders of stock, cattle as well as sheep, all 
over the country. He was the first to indicate 
and to (jmphasise the necessity for proper 
selection in breeding, and the principles he laid 
down had the greatest possible effect in improv¬ 
ing the character of British stock. George III. 
was an enthusiastic farmer and breeder, and 
many of the great landowners were devoting 
themselves to what was really the sciontifie 
raising of now breeds, of sheep and cattle. All 
tliis, however, seems to have been regarded as 
outside the Socioty's province. There are 
occasional papers in the Transactions on feeding 
cattle, horses and sheep, on treating their various 
illnesses, etc. Arthur Young had a gold medal 
in 1769 (his first medal from the Society) for 
his system of fattening hogs, and from time to 
time a few unimportant premiums of a like, 
nature were offered and bestowed; but, on the 
whole, the Society appears to have left this 
important subject severely alone., 

Vory many other objects were suggested in 
the Society's lists, or received premiums when 
submitted to the Society’s notice. One of the 
most important of these was the reclamation 
of land from the sea, and there is a long list of 
those who received medals for such additions 
to the cultivable area in many places on the 
coast. The cultivatron and improvement of 
waste land, the proper rotation of crops on 

* See a life of Davy,” by H. B. Wbeatley, JourM of 
the Royal A^rioxdtwal Soektyt Vol. LXV, (X904) p. 1; also 
** Humphry Bavyr by Sir Bdward Thorpe (1896), pp. 94^9., ■ 
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different soils, irrigation, tlio destruction of 
insect pests, methods of marking sheep so as to 
•avoid tlie use of tar, harvesting crops in wet 
weather, the draining of land, were all matters 
to which attention was directed, and on which, 
from 1700 till about 1830, considerable amounts 
of money AA'ere expended. Bee culture was at one 
time (from 1700 to 1770) one of the minor in¬ 
dustries that was warmly supiiorted, and a 
large number of small prizes were given for 
keeping bees, and for producing w’ax and honey. 
Beeswax was then a more important article than 
it is now, as it was practically the only material 
available for the best candles. 

By the end of the second decade of the nine¬ 
teenth century the value and importance of 
the Society's agricultural work had greatly fallen 
off. In the preface to the volunie of Trans- 
actions for 1819 (Vol. XXXVIL) we find a 
suggestion that “ The object of the Society in 
the early aiid enlightened liberality with which 
they fostered the most important of the practical 
arts, agriculture, has, for the most part, been 
accomplished.” The fact probably was that 
while the prosperity of the Society -was at this 
time waning, the attention of its most active 
supporters was directed to other subjects than 
agriculture, and it did not appeal specially 
to them. At all' events, from this time 
forward the Society was content for the most 
part to leave to other agencies the direction 
of agricultural progress. After this date, 
though occasional rewai'ds were given for 
agricultural implements, they were neither 
niunerous nor important. A fe^v years later (in 
1827), in place of the various detailed descriptions 
of apparatus which were required, the premium 
list contains only a general offer of rewards for 
“ machines for performing any agricultural 
operations,” and eventually the prizes seem to 
lapse altogether. The work had indeed been 
taken up by another agency. The “ Board of 
Agriculture ” had been established in 1793, and 
had carried on a not very valuable life till 1822. 
It was not really a Government department, but 
a sort of independent commission, enjoying a 
subsidy of £3,000 a year from the State. It had 
the good fortune to secure Arthur Young as its 
secretary, and if he had had a free hand it might 
have effected more useful work; hut for the 
first part of his tenure of his office he was ham¬ 
pered by the proceedings of the chairman, Sir 
, J'ohn vSirtplair,'whose influence had obtained from 
5^^t the Trewry grant by which the Board 
established, and ^fter 1808 he was inoapaci- 
; by blindness and old' age.^ The Board 


produced one valuable pierce of work in Ihe 
“ Statistical 8ur\'eys” of the c(ouut.i<‘K of Englarul, 
audit did good serviot^ wh.en,-auS abov(^ mentioned, 
it appointed Davy its professor. It followed the 
example of the Society by olhu’ing premiums, 
when the time for such oilers had passed away, 
and beyond this it really did very little. It is 
probable tliat the fact of the Board's existence 
diminished t.he .Society’s interest in agriculture, 
and made its agricultural vx)rk loss necessary,* 
Soon after the Board was aholislu^d, a very 
different institution for the promotion of 
agricultural siuence ea.mc into biding, for the 
Royal Agricultural SotVudy was founded in 1838. 
From its first start it see.ured the sii|>port of 
all interested in the subject, and was at 
once recogaisci as the tit representative of 
British agriculture. From tliat dattj there was 
nothing more for the Society of Arts t.o do. 
But until the interc^sts of this groat industry 
passed into its competent hands it can be truly 
said that they wore well looked after by the older 
Society. Aimmgst all iliS muli-ifaiious objects 
there wore none nu)re zealously pursued than 
those associated with agriculture. “ Nor,” in 
the words of the writer of the above-(juoted 
preface—probably Arthur Aikin—is It unjust 
to suppose that the inu^xamph'd rapidity with 
which the art of mdiivatiou has advanced to 
its ])resent static is iu no small d(‘gn‘e owing to 
the protection originally (u>nierro<i liy this 
institution.” 


THE NATIONAL LABOUR 
EXCHANGES.t 

By Bobekt X-Ababhelton, F.B.G.S,, F.S.S. 

The Labour Exchanges under the control of the 
Board of Trade arc authorised by the Labour 
Exchanges Act, 1909.” These Govemmont Ex¬ 
changes commenced on February 1st, 1910, 
On that day some fifty-eight Exchanges wore 
opened. During that month the luimher rapidly 
increased, about ninety being at work by the first 
day of the following mouth. Hinco thou others 
have been added, so that some 230 arc open in 
Britain at the prosonb time; and it is oi’lieially 
anticipated that there will prolmbly be BOO in 
operation by the end of this year. 

The old Labour Bureaux, or Employment 
Agencies—started with the best intentions by 
Distress Gommittoos iu their endeavour to find 
occupation for the unemployed, who were 
clamorously insisting that work of some kind 

An account of the Board of AgTicuIturo, byHlr Brtiest 
Clarke, will be found ih tlie Jourmtl of the Agrh’uMural 
Societyi Vol. IX. (Third Series, lilOs) p. 8, 

t Paper read at the Euononilc .Suction <tf the Agao* 

'ciation, Portsmouth, Septemi>er Isfr, XblL 
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must 1)C found for tIiom-™*whilst directing public 
attention to th(3 nocossity for i:)i‘oi)0Liy organised 
National Labour Exebangos, were also tbo cause of 
a general idea that only casual or unskilled labour 
would bo registered thoroin, and consequently that 
skilled workmen would bo unable to secure em¬ 
ployment through the Government Exchanges. 

At first considerable didiculty was exx^erienoed 
thereby, both in persuading employers to notify 
vacancies for skilled labour, and also in persuading 
skilled workmen to apply for employment at the 
Exchanges. Fortunately these difficulties have 
boon vapidly overcome on both sides. Skilled 
workers are now applying in larger niimbors oaoli 
week. During May of this year, out of a total of 
7,052 vacancies filled in the building trade, only 
(just over Id por cant.) woro by unskilled 
iuen, tiio remainder being skillod workmen. In 
the onginoorhig and machine-making trades, tbo 
proportion was 9 *7 por cent, labourers, and 90‘liper 
cent, other workmen. 

It was also necessary, at the very beginning, to 
grapple with the dislike of the workmen to have 
anything to do with an organisation which juiglit 
be supposed somewhat to favour tlm employers, 
and at the same time to make employers iindor- 
stand that tlio Labour Exchanges had no bias in 
favour of the workmen, but were absolutely fair to 
both parties. Advisory trade committeos were set 
up in connection with the Labour Jilxolxangos, the 
mmnberHhip thoroou being equally divided betweou 
employers and workmen, so that each side is 
properly roprosonfcod. Instead of the Board of 
Trade appointing the membera ontlrely of its own 
motion, the trades organisations are coiiaulted, and 
askeil to nominate those who are to ropruHent them 
on these conmiibtues. 

It will probably bo remembered that very soon 
aftor hwt year’s session of tbo British Association 
in fSheiUcid, the Trade Union Congress was hold 
in that city, and some strong remarks were made 
by certaixi leaders against tbo Labour Exchanges 
establislied by the Government. Tixe principal 
complaints woro that the Labour Exchanges woro 
becoming agencies for procuring uuderpaid labour, 
and that, by favouring employers, they wore 
midormining Trade Unionism. Those matters 
were satisfactorily answered shortly afterwards, 
when the ooraphiints wore foriually laid before the 
Board of Trade, and oxporienoo gained ainoe has 
proved siudi complaints to bo unfounded. The 
Labour Exchanges do not intorfero botwoen work¬ 
men and employers in the matter of wages or 
anything else. They do not manufacture vaoauoies, 
start relief works, or dispense charity in oases of 
distress. They merely act as intermediaries 
between workpeople seeking employment and 
employers wanting workers. There is, however, 
one class of labour which is excluded from the 
operations of the, Labour Exchanges, namely, 
mdo6r domestic servants. Until the present in- 
stmotions are altered, the servants’ registry, with 
its fees, is the only registration ofhoa open to 
domestio servants ^keeking employment. ^ 


There are no fees chargeable at any Government 
Labour Exchange against either employer or em¬ 
ployed. The employer is invited to notify the 
nearest Exchange of any vacancies in his estab¬ 
lishment (except, of course, for indoor domestic 
servants), and he can do so by means of a postcard 
supplied to him, which is officially stamped. If 
ho sends a postcard or letter, or messenger, or 
commumcaije.s by telephone or otherwise, the 
Exchange duly registers his requirements directly 
they, are received. As soon as possible, from 
amongst the applicants registered, the Exchange 
wull send him those men who appear to be the best 
qualified to perform the work required. If so 
desired, the employer or his foreman can interview 
the men at the Exchange itself. If workpeople of 
tli .0 kind needed are not rogistored locally, they 
can probably bo obtained from another locality. 
The Exchanges are continually in oominuniciitlon 
with each other and with the central offices for 
that purpose. Suitable applicants may also bo 
specially notified. I am distincly informed by 
managers and other Labour Exchange authorities, 
that the only qualification taken into consideration 
in submitting applicants to an employer is tlio 
industnal suitability of the workmen for the work 
oltevod, and that no regard is paid by the Exchange 
to other considerations, not even as to how long 
the applicant has been registered, 

The employer retains his entire freedom of selec¬ 
tion. He is oven at liberty to lot the Exchange 
know of any particular man whom ho wishes to 
interview, and if that man is available ho will be 
notiliod accordingly. The employer is expected to 
inform the Exchange of any persons engaged by 
him through its agency. Employers are now 
becoming so satisfied with the working of tim 
Exchanges that they are making it a rule only to 
engage men through the Exchanges. Nearly five 
thousand enamelled plates giving this notice have 
already been issued and affixed to warohouso 
gates, etc. 

I have visited Exchanges incognito^ and have 
found that the applicant for employment need not 
fear, by going to a Labour Exchange, that he will 
be made to feel he is under any obligation to the 
authorities. He is not thereby seeking relief, or 
proclaiming himself to be an individual in distress, 
If he has had any experience of the ways of the 
officials of Distress Committees, he will bo agreeably 
surprised. He will now find himself treated by 
the official at the counter more like a friend or 
comrade. All necessary questions are put to him 
quietly and sympathetically. He , is not sharply 
questioned as to his past life or his domestic 
-affairs; he is not asked to disclose any private 
matters; the object of the inquirer is merely to 
discover, as far as he possibly can, for what work 
the applicant is mo^t suitable, and whether he will' 
be likely to fulfil the requirements of certain vacant 
posts. From long practice, the officials are vary, 
apt at gathering what will probably be most suit¬ 
able for the applicant under present-day conditions. 
It may be that he has fallen out of work because 
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lio bolorigs to ■what may he termed a “dying” 
trade, such as ooacli-huilding, and that there is a 
growing industry, such as motor-car building, into 
which he could be introduced. There is no hesi¬ 
tation in o^ering similar advice to suitable men. 
If any questions are asked which it is inconvenient 
for the applicant to answer, he need not reply to 
them; but he is told that the fuller the informa¬ 
tion given, the greater the chance of suitable 
employment being found for him. The particulars 
obtained are entered on a “B” registration card, 
which is only filled up by the Exchange officials, 
and is treated aooordiiig to the card-index system, 
the occupations of tho applicants being elaborately 
subdivided for purposes of easy and rapid reference. 
If there are any suital)le vacancies on tho list, tho 
applicant is at once informed of them, and he can 
be sent off immediately to tho employer with a 
green identification card duly filled up by tho 
official, who encloses it in a sealed groan envelope 
addressed to tho employer. 

If the bearer of tho identification card is 
engaged by the employer, the latter simply signs 
tho card as “ engaged,” and drops it into tho post. 
It is already stamped officially, and addressed to 
the manager of tho Exchange from which it 
emanated. Until tho card is received from the 
employer, or other information obtained disposing 
of the matter, the situation is considered open. 
If the employer does not engage tho bearer, his 
identification card is handed back to him, and tho 
applicant is expected to notify the rosnlt to tho 
Exchange as quickly as possible. This ho may do, 
either by calling there, or by posting tho card. As 
it is not signed by tho emxdoyer as “engaged,” 
tho officials know that for some reason tho appli¬ 
cant has not been chosen. 

To save time and trouble to himself each appli¬ 
cant is asked to register at the Exchange nearest 
to his homo. As this is largely a matter for his 
own convenience, considerable latitude is allowed. 
For instance, persons usually employed in the 
City of London may register at the City Exchange 
instead of near their own homes, if they wish. 
This simple “registration” of an applicant lasts 
only a week, thus keeping the applicant in touch 
with the Exchange for “re-registration,” if he has 
not been “ placed ” before that period has expired. 
Ha is generally asked to present himself at the 
Exchange onco a week whilst disengaged. Ho 
may, however, call there as often as he pleases, 
within reasonable limits. The officials are gene¬ 
rally able to toll him the best times to look in for 
information as to suitable vaoanoios. These are 
also notified in the windows of the Exchange, 

The employer and the workman are quite free to 
make their own bargain, and no workman is pre¬ 
judiced as regards his chance of future employment 
because he has refused a vacancy owing to some, 
trade dispute, or because the wages offered were 
insufficient. If a strike or dispute is known to 
exist, the applicant is informed thereof, and is left 
„at llfety to apply for the vacancy or not, as he 
may think propef. Directly an applicant obtains 


employment, either through his own efforts or by 
means of tho Exchange, he should fill up his 
own registration card, which is officially stamped, 
and post it, so that it may be known he is no 
longer seeking employment. 

Should there be work awaiting an applicant at a 
considerable distance, the Exchange will take the 
matter in hand, and, if an engagement results, 
will advance travelling expenses if circumstances 
require it. This is generally effected by means of 
a railway warrant. The mode of repayment is 
arranged between the parties concerned. During 
the first thirteen months of the existence of these 
Exchanges, a total sum of about .£2,400 was 
advanced in this way in nearly 9,000 cases alto¬ 
gether. During that period £2,200 had been 
repaid. 

To keep the statistics clear, if the applicant is 
not “placed” within a week, his “registration” 
expires; but he can “ re-register ” for as many 
other weeks as may bo required. It should also be 
mentioned that sometimes an applicant who has 
boon “placed” falls out of employment through 
temporary job, slackness of trade, or other cause. 
Ho may then be re-registered as “ Re-registered 
after placing.” 

Sometimes an applicant prefers not to answer 
verbal questions when registering himself. In that 
case, ho is given a form to fill up which is headed, 
“ Answers to these questions are not compulsory, 
but it will be easier to send applicants to suitable 
employment if they fill in tho form as completely 
as poBsiblo.” Tho questions asked upon the form 
are name of applicant, address, age, work desired, 
last employer and previous employer, qualifications, 
when free, etc, From this form the official fills 
up the “ B ” registration card which is kept in 
the Exchange. These forms are also useful when 
many api>licants are needing attention at the same 
time. Instead of keeping them all waiting they 
are asked to fi.ll up these forms, which can then be 
dealt with expeditiously. 

The opposition of the Trade Unions to the 
Labour Exchanges seems to be disappearing. 
Trade Union branches are now beginning to hold 
their meetings in rooms at the Exchanges, rather 
than in public-houses or other unsuitable places. 

At each Exchange there is a separate department 
for women, with a female staff. Men and women 
outer by different doors, and are interviewed in 
entirely distinct rooms. To avoid mistake, it is 
perhaps necessary here to reiterate the fact that 
ordinary indoor domestic servants, female as well 
as male, are not allowed to make use of these 
Exchanges. 

In general, there is also a separation between 
the skilled and unskilled of both sexes, and there 
is also a juvenile department for boys and girls 
below the age of seventeen. This juvenile depart¬ 
ment is subject to the rules made by the Board of 
Trade after consultation with the Board of Educa¬ 
tion so far as regards England and Wales, with 
the Scottish Education Department ,so far 
regards Scotland, and with the Lord Lieutetiahi,, 
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of Ireland so far as regards Ireland. Juveniles 
applying for employment are registered, and special 
advisory committees are formed for the purpose of 
giving information, advice, and assistance to boys 
and girls, and to their parents, with respect to 
choice of employment and other cognate matters. 

This system of Labour Exchanges has now 
become national. It is divided into ten terri¬ 
torial divisions,- each with a central office or 
clearing house. These central offices are con¬ 
trolled by, and are in direct, communication with, 
the chief central office in London. There must 
always be a certain amount of unemployment, 
even under good conditions. A workman finishes 
a job and is on the look-out for another. Until he 
finds it, he is one of the unemployed. The great 
aim of the Labour Exchange is to minimise that 
period of unemployment, and to abolish unneces¬ 
sary traminng about in search of work. Mr. 
Beveridge, who is now the Director of those Labour 
Exchanges, in his valuable work on ‘‘Unemploy¬ 
ment,’^ states during the good year 1890 the propor¬ 
tion unemployed in the engineering trades at some 
time during the year was 21*4 per cent., whilst in 
the bad year 1893, the percentage only rose to 26*4. 
It will be interesting to note the percentages in 
good years and bad years when these Exchanges 
are in full operation. They are now filling over 
10,000 vacancies each week. These are mostly for 
skilled labour. 

Those who direct the operations of the Labour 
Exchanges are to he congratulated on the groat 
adaptability to circumstances displayed in their 
working. The difiereut entrances for men and 
women, and for employers and employed, the 
separate staffs for the different departments, and 
the separation of the skilled and unskilled, 
are instances in point. The Exchanges are gene¬ 
rally open from Monday to Friday, from eight in 
the morning till five in the afternoon. On Satur¬ 
days they close earlier. But where a change is 
necessary, it is speedily made. One Exchange opens 
in the morning at four o’clock for the convenience 
of workmen. In the textile area in Manchester 
some Exchanges are open at six o’clock. All these 
early openings are conducted by a relay of staff. 

Now that the value of these Exchanges is being 
realised, the number of employers notifying vacan¬ 
cies is continually, rising, and a large measure of 
support is increasingly given by other Government 
Departments. In course of time, one may antici¬ 
pate that only the “ne’er-do-wells,” the “unde¬ 
sirables,” and those who are called “ wasters ” in 
the British oversea dominions, will shun these 
- Exohaxiges. Then every respectable workman or 
workwoman seeking employment would apply there 
as a matter of course, and every employer in want 
nf Workpeople would there make known his require- 
^ ments. The great prejudice., throughout the 
Domijuons oversea against anything which can 
: he called -“interference” on the part of the 
; Motherland, is well knowi^^ So is the. Oolonxai 
fear that the Oolonjes may be made the dumping- 
ground for “ undesirables from this (Jbuntry, if 


the Labour Exchanges arc permitted to extend 
their operations Oversea. 

In these days of advanced ideas, surely one may 
he permitted to look forward confidently to a time 
when this prejudice, like other projudicos against 
the Exchanges, shall have faded away, and each 
portion of the British dominions will bo doing its 
proper part in enabling a Grand Central Clearing 
House for Labour to overcome the evil of iinom- 
ploymeut throughout the British Sovereignty, by 
a still greater national scheme working on the 
present lines of strict impartiality botwooii em¬ 
ployers and employed. 

To afiord some idea of the ordinary work of the 
Labour Exchanges, a table is printed giving the 
number of applications received, vacancies notified, 
and vacancies filled during certain periods. The 
percentage of vacancies filled rose from 50 per cent, 
on the first month’s working to 81 per corit, on the 
average during 1910. It still varies, but appears 
to be keeping between 80 and 90 per cent, on the 
ordinary register at the present time. 

The cost of the Labour Exchanges was recently 
stated in Parliament to bo about <-8260,000 per 
annum. At present a considerable sum has to bo 
found for initial expenditure, which will not recur. 
Some time must elapse before it will be possible to 
give a trustworthy estimate of the annual cost to 
the nation for this service. 

Being in a position to obtain early and accurate 
information on the spot in cases of labour trouhlos, 
the usefulness of the Labour Exchanges is thereby 
largely increased. This latter work is don,o xmob- 
trusively but effoctlvely. 

Owing to limitation of time it has boon im¬ 
possible to do jnoro than moniion several points 
which deserve fuller oonsideration. 


THE PRODUCTION OF VEGETABLE 
IVORY IN ECUADOR. 

An important industry in Ecuador lies in the 
export of vegetable ivory. The Spanish name is 
“coroza,” but another similar nut is somotimos 
confused under the same designation. The fruit of 
the tagua palm furnishes this article of eommoroe, 
which has proved to he an excellent siibstituto for 
the elephant tusk product, and has been found 
useful in other ways. The tree grows wild along 
the west coast of South America, from Panama, 
through ,Colombia, Ecuador, and Peru. It is a 
stunted palm fern, growing from ton to twenty 
feet high, with a very short trunk, which is crowned 
with fronds of large, bright green feathery leaves. 
In blossom the flowers give off a strong perfume, 
and the fruit is somewhat similar to the ooooanut, 
growing from four to nine to the tree. The fruit 
weighs nearly twenty pounds, grows to about the 
size of a man’s head, and consists of a woody, 
fibrous, wart-oovered wall, that onoloses the seeds 
proper, which are of hard white composition, 
small potato sized, fine grained, and approaching 
real ivory in its oharaoterlsfeics, The head holds 
from six to nine seeds. According to a recent 
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report of the Pan-American Union, the seed, when 
very young, contains a clear insipid fluid, which 
serves the thirsty jungle traveller as water; but, 
like the cocoanut, this liquid quickly becomes 
milky and sweet flavoured, and then the small 
native animals find it most appetising. As climate' 
affects the development of the tree, so a consider¬ 
able variation will be found in the form and 
composition of the tagua nuts that grow under 
conditions of excessive rainfall, and those gathered 
in the dryer climates. As the plant grows wild 
and uncultivated, the time of bearing is not 
accurately known, but it is judged to bo* about 
the sixth year, and the life of the tree is estimated 
at from fifty to one hundred years. Natives gather 
the fruit of the tree, taking those nuts found on 
the ground which are matured. Immature seeds 
have a soft spot in the centre, which makes them 
less valuable, so care must be exercised in selection 
to avoid faulty fruit. The vegetable ivory is sold 
to a local merchant or exporter. The market price 
is governed by the competition of these exporters, 
which is resultant upon the European and American 
market. Some Q-erman firms keep quantities of 
the nuts stored, to be sold only when the market 
is most favourable. The principal use of vegetable 
ivory is the manufacture of buttons. Some vege¬ 
table ivory is used in making umbrella handles, 
chossmon, card counters, and similar articles that 
are also made from the dentine ivory, but the 
largest proportion by far of the vegetable product 
is bought up, to bo turned into buttons. Turning 
out ivory buttons is an industry that gives employ¬ 
ment to many persons in Europe and the United 
States. The process of changing the dried tagua 
seed into fancy waistcoat buttons is varied, compli¬ 
cated, and is carried on in extensive plants fitted 
with many different kinds of special machinery. 
The average annual export of vegetable ivory from 
Ecuador is 20,000 tons. Colombia has a fair share 
of the trade, with yearly increasing exports from 
Cartagena and Savanilla, Although in recent 
years a limited amount of this product has been 
sent out of Africa, yet the real home of the tagua 
palm is Central and South America, where it is a 
considerable source of wealth to the countries 
producing it. 


ITALIAN TOMATO PRODUCTS. 

The-province of Naples has for years been noted 
for the production of a species of tomato specially 
suited for the manufacture of tomato sauce, 
extract, and paste. The fruit is small, thin 
skinned, free of fibre, and has small seeds, and a 
special fiavour that is greatly relished by the 
Italians when prepared as a sauce to be eaten 
with macaroni and other farinaceous products. 
In the manufacture of tomato sauce and paste the 
fruit used in the preparation is fully ripe, the 
unrip© irtjiil being set aside in baskets to ripen 
before being used, Speckled or mouldy fruit is. 
placed in a special oven, dried, and afterwards 
mad© into an inferior class of thick tomato paste, 


which is not exported. The United States Consul 
at Naples says that it is the custom to prepare the 
fruit within a day after it is gathered. It is first 
carefully sorted, and then washed in hot water. 
Afterwards it is sorted again and washed in cold* 
water, then automatically carried to the tables to 
be peeled. The residual parts of the fruit, such as 
skins, are automatically dried, in some oases to 
obtain cellulose. Oil is extracted from the seeds. 
Often the peels are sold for food for cattle or for 
fertilisers. The waste materials are said not to 
enter into the composition of the product. In the 
process of manufacture the fruit is pulped by air 
blasts as needed, and is then run into automatic 
boxes with double bottoms, the lower compartment 
of which is filled with steam, which maintains the 
product at a temperature of about F. The 
concentration is effected previously by means of a 
vacuum. After being cooked it is canned imme¬ 
diately in tins which have first been submitted 
to sterilisation, by means of steam at 194'^ F. for 
thirty minutes. Then the tins are closed and 
sterilised again for another twenty minutes at a 
temperature of 230° F. Whether fermentation 
is desirable in the preparation of these products 
appears to be a matter of opinion among the 
manufacturers. One proprietor has stated that ha 
endeavoured to prevent fermentation, as it alTeCts 
the tins, and a largo exporter stated that fermenta¬ 
tion is sought in the preparation of these products. 
In one method, fermentation is brought about by a 
slow process of heating. Another provokes it by the 
use of solooted germs. After the fermentation is 
produced, it is checked by the addition of salt in 
small quantities. Each time the work is suspended 
all vessels that have come into contact with the 
fruit at any stage of the manufacture are washed 
with a solution of bisulphide of soda, with boiling 
water, and finally with cold water. 


THE CANE INDUSTRY OF THE 
SOUTH CHINA COAST. 

There is a considerable trade carried on between 
the South China coast and Europe, and the United 
States, in fancy cane materials, and there is some 
confusion as to the exact "nomenclature of these 
materials. For example, what is known in Europe 
as a “ Tonkin stick ” is unknown in Hong-Kong by 
that name, while among some manufacturers of 
Europe and the United States, what are known in 
China as Annamito sticks,” are taken to be what 
are known in China as quite another cane. In 
general, the trade is divided irito two lines—those 
known in China as simply ** canes,” or sometimes 
as *‘Tsmglee canes,” and generally identified with 
the name “Tonkin stick,” and the “Annamite 
sticks,” also known as “ Partridge canes.” The for-, 
mor are the well-known bamboos of the finer fishing- 
rod trade, which also are used for canes, umbrella 
handles, etc. The latter material is that peculiarly' 
coloured cane with short sections, which has grama 
of dark colours running lengthwise, a bulbotis 
usually used as a handle, and is a heavy 
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susceptible of a high polish. According to tho 
American Oonsul-Geuoral at Hong-Kong, the name 
ofpartridge stick,” or “partridge cane,” arises 
from tho beautiful variegated colour of the cane. 

^The name “Annamite stick” comes from the 
country or district in which the canes were first 
produced for the market. Most of this variety 
of material comes from Saigon and Indo-Ghina 
generally at the present time, A considerable 
portion of the Tainglee cane, or Tonkin stick, 
also comes from Indo-Ghina, but at present the 
greater part is grown for the market in the delta 
lands of the Pearl River between Houg-lCoug and 
Canton. It is difficult to generalise as to any 
portion of this trade, as prices and sales depend so 
largely upon special c[ualities that price quotations 
are always somewhat uncertain, the particular use 
for which the canes are required also determining 
the natm’e and quality of the stock. Of late, there 
has been an increasing demand for the “ partridge 
canes,” or “ Annamite sticks.” These are a variety 
of cane or bamboo which grows with a peculiarly 
swelled bulbous-like root, with few, if any, smaller 
roots projecting from it. The cane is pulled, not 
out. When first pulled these small roots are 
removed, leaving the swelled end smooth, and 
when properly dried the root takes a high polish 
and forms the handle of the cane or umbrella 
stick. These canes have a dark brown colour 
generally, the colour running largely in lines up 
and down the cane. For some purposes this colour 
is the prime requisite of the stick. To have it 
regular and attractive the cane must bo dried 
evenly, and must, of course, be free from imper¬ 
fections due to disease or injury. The real colour 
Of the cane does not readily appear upon its 
surface, and to ascertain or tost it the buyer of the 
cane scratches the surface in a number of places, 
after it has attained some degree of dryness. Tho 
deeper the colour is found to be under the hard 
surface, the more valuable it is. The value of a stick 
, is determined by its diameter, its colour, the quan¬ 
tity of root, its lengthy and its degree of dryness. 
At the present time about 4,000,000 “partridge 
canes ” and 25,000,000 “ Tsinglee ” or “ Tonkin 
canes ” are exported from Hong-Kong annually. 


THE JERKED BEEF INDUSTRY 
OF URUGUAY. 

Some idea of the magnitude of the jerked beef 
industry may be gained when it is known that in 
’ Uruguay alone there are twenty-three establish- 
i ments balled “ saladeros,” where the preparation 
is carried on, while in the river region of Argentina 
and Brazil they .number twenty-two, giving 
employment to thousands of men^ It is stated 
that the persons employed in this industry are 
unable to eat meat of any kind 4tiring the killing 
season, owing to the constant odour of fresh blood 
about them. The number of cattle killed at the 
saladeros of the River Plate region, consisting of 
Uruguay, Southern Brazil and Argentina, in 1908, 
was 740,800; in 1909,1,062,800; in 1910^^1,238,208; 


and in 1011 up to ]\tay, 1,031,,401), in tho ostid;)- 
lishmcnt of saladeros whom the (lattlo ar(^ 
slaughtered, and tho hoof cured, a pietio of land 
several acres in extent is solocted, on which arc 
erected the buildings needed for this industry. 
The principal structure is usually about 175 foot 
by 100 feet, and 40 feet high, with a brick founda¬ 
tion, the sides of brick, pine, or galvanised iron, 
more or less open and covered with a corrugated 
iron roof. In an enclosure at one end tho cattle 
are killed by driving a knife-blade into tho spinal 
cord just behind tho base of the skull. Tho animal 
is then carried into tho Iniilding and dropped on 
the cement floor, whoro the hide is dexterously 
removed and the carcaso elevated to a travelling 
tackle running' ou a trolley cable. Tho Unitod 
States Gonsul at ]\rontovidco says that tho UBxral 
method is followed of removing the waste and 
quartering, the hones being removed so skilfully 
that the flesh, after a few slashings, forms a largo, 
flat, single piece, which is allowed to hang for a few 
hours for the animal heat to pass out. It is then 
thrown into a large vat in the floor containing a 
very strong brine, where it remains for several 
hours, to he afterwards piled between layers of 
salt. After a varying period of time tho meat is 
removed to the open air, whore it is again stacked 
and saltod, the drying process continuing there for 
several months, Acres are covered with these piles 
of meat to a height of ton feet, salt frequently being 
thrown over tJio surface. If rainy weather appears 
the moat is covered witli a strong tarpaulin, 
although windy, cloudy weather is proforred to 
sunshine. When ready for the inarkot “ tassajo ” 
is black in colour, a few foot square, atid an inch or 
two in thickness, and as hard as solo leather, Very 
little tasssajo is oaten in Uruguay, tho greater 
portion being exported to Brazil, Cuba and Porta 
Rico, where it is eaten raw, or boiled for some 
hours, and is proforred to a choice steak. Near the 
priucii)al building is a smaller one, used for curing 
and storing hides. Tho floor is of cement, into 
which are sunk several largo tanks half-filled with 
brine in which a certain quantity of corrosive 
chloride of mercury has been dissolved. After 
removal from tho animals, the hides are thrown 
into the vats, remaining thirty hours, and are then 
spread out on the floor, oneiabova another, and well 
, salted. After curing for some days, the hides are 
baled ready for export. Another building in close 
proximity contains tho boiling-room, where tho fat 
is extracted from the bones, head and mtostines, 
to be made into soap and candles. 

HOME INDUSTRIEa 

Bailway WorJeers and the Bviblic ,—It is not very 
surprising that the report of the Railway Com¬ 
missioners has given satisfaction to neither side. At 
present the companies are silent, hut the repre¬ 
sentatives of the men are discontented, and there 
are renewed, threats of a strike. Meantime the 
Great Western Railway Company is considering a 
scheme tojmprove the wages of fchto men belonging 
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to tho lower grades, and there is pretty -gonoral 
agreement that the position of porters, carmen, 
shnutcrs, checkers, and the variety of other occn- 
pations engaged in handling and forwarding goods 
must be Improved. The problem is how to do it. 
Where is the money to come from? All the 
railway companies arc not in the happy position 
of the Great Western. Nor is it likely that the 
public would readily consent to reduction of work¬ 
men’s trains, week-end tickets, and excursion 
facilities, It was suggested before the Bailway 
Strike Commission sat that if the companies found 
that their rocommondations wero to cost them 
much they should have the right to call upon the 
Cloverurnent to sanction increased rates. Bub the 
Government may well hesitate before they assent 
to that demand, for it would meair an agitation on 
the part of the railway users of a very formidahlo 
kind. The complaint of the trading classes is that 
as matters stand they are seriously handicapped in 
competition with trade rivals abroad by the high 
railway rates they have to pay, and if those rates 
were increased it would bo a very serious matter. 
It is not easy to see a way out of the difficulty, for 
three things are certain: (1) that largo numbers 
of the railway workers are much underpaid, 

(2) that the present return upon capital invested 
in railways is less than it ought to be, aud 

(3) that traders cannot afford to pay higher railway 
rates. 

The Tobacco Trmt.^Tho figures relating to the 
number of lioenBod tobacco manufaoburors continue 
to decrease. Year by year since IDOO they have 
lessoned. In that year they numbered 502, in 1910 
they had fallen to 38B, the official ostiinato for 1011 
is from B40 to 346. The British tobacco manu¬ 
facturing trade is divided into two pacts—tho staple 
trade, comprising fully one half (roll, twist, and 
shag retailing at per oa.), and a proprietary 
trade, which is as profitable as the staple trade 
is the reverse. This proprietary trade consists of 
package cigarettes and, packet fancy tobaccos, re¬ 
tailing at various prices q^uita out of keeping with 
their intrinsic values. So profifeablo is this pro¬ 
prietary trade that when the duty was increased 
by eightpenoe per pound it was not added to the 
retail price of certain well-known proprietary brands, 
the reason for this being that the articles in question 
were profit-bearing over and above oightponco per 
pound. On the other hand profits on tho raw 
material are said rarely to go much beyond a half¬ 
penny per pound, nor is it possible for it to rise very 
much in price. It is suggested that the salvation 
of the independent manufacturers would be found 
in reducing the duty to the point which will permit 
the sale to the workingman of an ounce of tobacco 
for twopence-halfpenny (it now pays duty relatively 
to the amount of about ninepenoe, as against four- 
penoe-halfpenny in the shilling spent by the richer 
consumer), and in supplementing it by an ad valorem 
stamp duty on cigarettes, cigars and tobacco, loose 
^ and in packages, based, on their retail price to the 
consumer, ♦ , , 


The Siigar Industry .—The statistical position of 
sugar does not suggest the likelihood of any early 
or considerable fall in prices. At the time,of 
writing the price of 88 beet sugar is over 
per Gwt., as against 8s, &d. a year ago. This^ 
doubling of the price is due to a diminution in tho 
visible stocks, and the certainty of serious shortage 
in the coming crop. It is believed that the total 
yield this year will be about 2,000,000 tons short as 
compared with tho actual harvest of the previous 
season, 8,095,000 tons. The European production 
of sugar in the current season will not be more 
than three-fourths of that of last season, and the 
normal consumption of the world steadily increases. 
And there is tho serious diminution in the visible 
stocks and floating cargoes in Europe and America, 
which in the middle of the present month 
amounted to 065,957 tons as against, 831,622 tons 
at the same date last year. As to cane sugar, the 
crops are not expected to be materially different 
from those of last year, with the exception of Cuba, 
whore it is expected that the crop will exceed that 
of last year by at least 500,000 tons. The position 
is complicated by uncertainty as to the ilussian 
bounty. Bussia is the one country in Europe 
whore the beet crop this year is largely in excess 
of that of last year, Bussia has a surplus of half a 
million tons from her 1910 crop, and her present 
crop is so largo that it is possible that, with the 
surplus on hand, she may have at least a milliou 
tons more than she can consume or dispose of 
in her regular trade with the non-Oonvention 
countries in.the East. Now this, with the half 
million extra tons from Cuba would go far to put 
things straight. But here the Oonveution has to 
bo reckoned with, which prevents Bussia, without 
tho express permission of the Convention countries, 
from exporting to them more than 200,000 tons 
in any one year. Russia has applied for permission 
to increase her exports. Will the Convention 
countries grant it ? It is very doubtful whether 
Germany and France will consent. 

MilUDriving .—The Textile Mdll-Driving loint 
Committee has decided to conduct an investigation 
into the various forms of mill-driving, and the first 
step in the investigation will be the collection of 
statistical information about the various kinds of 
motive power used in the Unifeed Kingdom, the 
United Bfeatea, Canada, and most of the countries 
on the Continent. After obtaining this information 
the committee will decide the future course of the 
investigation, which is intended to cover (1) tho 
relative merits of the difierent motive powers; 
(2) the relative merits of the different methods 
adopted in electrical driving; and (3) the relative 
cost of power in relation to the output of material 
for different motive' powers employed. The whole 
object of the investigation is to give the trade 
an authoritative report, not only on the relative 
merits of motive powers, but on the relative 
merits of distributing power. For the purpose 
of collecting preliminary statistics the 
, Institute has been divided into five sec^lp&,' 
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and a separate sub-committee has been appointed 
for each. The sections are cotton, worsteds and 
woollens, linen, silks, and hemp and jute. A special 
sub-committee has also been formed to conduct 
the investigations outside the United Kingdom, to 
deal with all sections of the textile industry. The 
opinion is gaining ground that electrical driving is 
making greater progress abroad than in the United 
Kingdom. It is expected that the investigation 
will be of an exhaustive character, and that it will 
last for more than a year. 

Auiomatic Sprinklers ,—^The use of automatic 
sprinklers in warehouses has increased considerably 
of late years, and the insurance companies grant 
discounts where these machines are used, amount¬ 
ing in some cases to as much as 80 per cent, of 
the premiums. These sprinklers have frequently 
demonstrated their value on the occasion of fires, 
and it is suggested that they would be more 
. effective still if the practice of suspending large 
numbers of healds close under the sprinklers was 
abandoned. In most buildings it would not be a 
very difficult matter to arrange for the healds to be 
lowered so as to allow the sprinklers room to 
distribute water effectively. Another suggestion 
is that separate buildings should be provided for 
the storage of healds, but in premises let to a 
number of tenants there are obstacles in the way. 
Moreover, the ihsurance companies do not make 
any allowance for this separate storage, which 
seems a little surprising when the infiammable 
nature of healds is remembered. 

The Pit-Brow Women .—It is natural that 
Mr, Smillie’s statement at the Conference of the 
Miners’ Federation is attracting attention. As 
president of the conference Mr. Smillie defended 
the resolution to forbid women working at the pit 
brow, and said: “ They were not ashamed for 
wishing to keep women off the pit bank, from the 
laborious, unhealthy employment, in order that 
many of their elderly men might find employment 
when they were no longer able to do full work 
underground.” The obvious retort of the suffragist 
is that the real reason why workingmen object to 
women working at the pit brow is that they want 
the work for men. The case for the women is put 
very well by Miss Alice Kemp, who says; “ These 
women have to live, and are among the five million 
wage-earning women in this country. Often the 
men who talk so glibly of the ‘ home as the woman’s 
sphere ’ are precisely those who entice her out of 
that same * sphere ’ by offering her equal work with 
man at half his pay. With regard to this * laborious, 
unhealthy employment,’ it has been stated that 
many of liie women (at Wigan) have left the mill 
on account of ill-health and taken up work on the 
- pit brow, and have greatly benefited by the change. 
\ This is not' to be wondered at. From the crowded, 
, , stxfiing. room, with closed windows and intense 
adafiqial' heating, tEeir life is now passed in the 
'|tir, and has a cei^ain amount of movement 
to Say that some, time 


ago Miss King-May, an export in physical culture 
and a trained masseuso, gave up her Easter In»liday 
of a fortnight in order that she might tost the 
healthiness of this occupation for women. She 
herself worked at tbo pit brow, and came to the 
conclusion that the strain upon the women Nvas by 
no means too heavy, and that the outdoor life gave 
vigour and robustness. 


CORRESPONDENCE. 


THE AMETHYST, ITS VIRTUES, AND 
ITS NAME. 

I am moved to contribute an illustrative com¬ 
ment on certain statements as to the etymology 
of the word “ Amethyst,” and the imputed mystical 
properties of the stone [both the silicious, and 
the aluminious], made by Mr. Alfred E, H. Tiitton, 
in his Lecture on ‘‘Bock Crystal,” coll. 1 and ‘2, 
page 1092, published in yesterday’s issue of the 
Journal of the Royal Society of Arts. 

The Amethyst is the al martas of the Arabs, 
the Tamil and OyngOtlQue sktmncU; those 

three Oriental names, each everywhere in India 
including two totally different stones, the silioious, 
or occidental Amethyst, and the aluminious, or 
“Oriental Amethyst,” so phrased l)y European 
jewelers, a true oorimdum [Tamil kurnndam}, 
differing only in colour from the sapphire and the 
ruby, and so hard that, oven in India, it is often, 
when decolorised, palmed oft as a voritable diamond. 
Like all tho “ rook crystals,” and all tlio true gems, 
or “precious stones,” it has been used from tho 
earliest antiquity throughout tho East, as an amulet, 
talisman, phylactery, prophylactory, charm, etc. 
Its earliest mention, known to Bluropo, is in 
Exodus xxviii. 19, under tho name of avhhtmah; 
and after that by Thoophrastus, “Stones,” xxxi,, 
who is the first to name tho stone “ tho Aruothyst ” 
— apedverov ; the name we find in “ The Bovelation 
of St. John tho Divine,” xxi. 20, in the form of 
aixeduffros. Theophrastus, “Stones,” xxxi., and 
Pliny, “Natural History,” xxxvii. 9 (40), and 
ix. 65 (39), are the only two classical writers of 
authority on its alleged virtues in the praotioo of 
sympathetic magic; while Plutarch, ii. 402, 0. 
Dionysius Periogetes, 1122, etc., count for nothing 
in the controversy. Theophrastus says exprcHsly 
that the stone is called “tho Amethyst, [i.fi., 
‘anti(vmous)drunkenne8s’J, because [on tho magical 
principle of ‘like cures likeness’] it is wine- 
coloured.” I’liny gives the word the same deriva¬ 
tion, but expressly ridicules as preposterous the 
pretence of the magioiam who would persuade 
people that it is a preventiv^bf surcharged potations. 
Yet there must have been something in the belief, 
for believers in it, or surely we should nob so often 
find the Amethyst, graven vyttE Bacchanalian words, 
and symbols, and sul^eots, throughout the whole 
classical period of the glorious glyptic art of Greece 
and RomCj as in the Mil?? ring Great Ocesar’s ” 
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grojiitei: If you woro sucli a dtig, thoro 

would be a oonHiraint against your (ilUiig up 
your wine cup to iutoxicatiou, Tliore aro many 
things ill which, in this way, it is good to believe, 
although you know them to be false, niatorially. 
Pliny oimmeratos sovoral sorts of Amethyst, in¬ 
cluding one of the rich purple tint “ called by the 
people of India, socon^ the stone itself being called 
ttocodion.^* This is the “Oriental Amethyst'’ of 
our world; and with the instances before mo of 
comndtmi being so named from the Tamil 
kumndunif and tUo lialas Buby, from the 
Hindustani Lal4~Hada7cs}i(m [“The Rod (stone) 
of Badakshan,” on tho OxusJ, and Tjapis-Lazuli 
from the LajWardi mines of Persia, and Turtj^iioiso 
from Turkey, there can be no doubt of l^liiiy’s 
Hoeon being the Oyiigaleso skHnnd% and his somiion 
tho T'arail sugandi. And, to rush in whore more 
responsible etymologists might fear to tread, 1 will 
adventure tho suspicion, indeed, tho suggestion, 
that tho Arabic word al wliioh I iind written 

also al marimt is none other but the very word 
“ Araothyst ” itself, modified in its passage through 
Elgypt and Syria into Greece, whore it was per footed 
to its final .Eai?opean form, in order to givo it 
tho full meaning in Greek suggostod by tho 
immemorial reputation of tho stone as “ a means 
of grace” in, tho pursuit of one of the most 
imporativo of Pythagorean tomporanceH. 

Going back from what Pliny writes, xxxvii,, of 
the Amethyst stono, to what ho says, ix. 65 (H7), 
about the pushful dyers of Itonio, always on the 
rack, by mixing colours, in hope of blundering on 
some novfdty of tint, hue, shade, or tone as a good 
advortisomont [“ nomori irnprobum of tlnnr skill, 
it is evident tJiat the Amethyst dye let there 
doscrihoK [cf. Martial 1. xcvii. 7) was also of the 
depth and lustre of the purple “ Oriental Amethyst,” 
and not of the washod-out purple of the Muropeau 
Amethyst; or of “fluorspar,” our British “ Biuo- 
GlflOlWK Bjuuvvoou. 

Octebur Mb, 1011. 


IMPERIAL COLONIAL DEVELOPMENT. 

In continuation of the correspondence on this 
subject in the Journal of August 18th last, 
Mr. .Knock's scheme of imperial colonial devolop- 
ment, via., tho endowment of British municipalitios 
with areas of colonial lands, appears to have boon 
evolved from a conviction that, firstly, thoro is not 
as great a demand for artisans in tho British 
overseas dominions as there should be; and, 
secondly, that Britain has an overplus of artisans 
for whom she has little or no use. If Mr, Knock’s 
policy will remedy those defects, then I am heart 
and soul with him in the schema, 

Mr* IGnook complains that the colonies are 
draining the old land of her best agricultural 
workers, and he likewise complains that they do 
not sufficiently encourage town workers, The 
reason for this is not far to seek. Aiistralia has 
mst tracts of arable land, 'There is always a ready 
market in the world for the products of .the soil. 


im 

What is more natural than the anxiety of those 
responsible for tho well-being of Australia to see 
this land under cultivation ? To bring about this 
desire, Britain is called on for her yeomen. 

As the land is settled the demand for artisans 
increases, and those who can afford to leave England 
do so. Every man who emigrates usually leaves a 
job to do so, and a vacancy is thus created for one 
of the poorer class to fill. Does Mr. Knock 
propose that the British municipalities should 
change tho order of things—send the artisans 
first to build the houses and manufacture the 
machinery for potential settlers ? 

The course followed in settlement, at present, 
is something like this. Let us assume that the 
Land Department in Victoria have 100,000 acres 
of snitablo land available. It is balloted for in 
1,000 aero blocks, 100 farms. Of the 100 successful 
apiffieants, say, fifty are farm hands who have been 
working for wages for about five years, and having 
saved a little money desire to have a farm of their 
own. Thus fifty vacancies for farm labourers are 
created. To fill these vacancies Britain is drawn 
on. 1 )oes Mr. Knock propose under his scheme to 
put fifty artisans into tho jobs ? 

To continue. The successful settlers desire to 
engage help for their farms. They intend doing 
most of the work themselves, but there are lots of 
little jobs that a youth or town labourer could do. 
Buoh settlors usually apply to the British Immi¬ 
gration .League or the Immigration League of 
Australasia, both of which are doing good work in 
sending out lads from the home cities to Australian 
farms. No Government could do more than this 
without placing their country hopolossly in debt 
and incidentally penalising the settlers for whose 
benefit tho money had been spent. 

Tho British municipalities could only create a 
temporary demand for artisans, and the artisans 
thus would eventually be in as hopeless a position 
as if they had remained at homo. 

Tho demand for town workers' can only keep 
paco with—it can never outstrip—land settlement 
in an agricultural country. To attempt to reverse 
this order of things is had Imperialism, not to say 
a hopeless task. Imperial colonial development 
must bo conducted on business lines. 

The interest that Mr. Knock takes in this very 
important matter shows that he is a good 
Imperialist. 

If from tho ashes of our discussion there rises 
one practical idea to improve the condition of 
Britain's workers, and bring about a better under¬ 
standing between the old land and her sons across 
tho sea, I shall feel that not in vain have I suffered 
the bites of the famous Gold Goast sand-ffies while 
peaning this. A. <j. Rbid. , 

Obuasi, Gokl Coast Colony. 

October 5th, 1911« 

Mr, Knock, to whom the foregoing letter has 
been submitted, writes as follows:— 

It would seem from ^Ir, Reid’s letter that ha 
has not resffi my paper, given before the Society 
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wliere his objoctiotis aro aiisworcd; or, if he has, 
lie cannot, or will not, grasp tho plan advocated. 

I have also gone fully into the subject in my book, 

“ An Imperial Commonwealth,” published last 
year.*^' The purpose is not to supply colonial 
farmers or manufacturers with labour—that will 
take care of itself—but to bring about an intensive 
system of “re-colonisation,” making use of un¬ 
inhabited colonial lands and surplus labour at 
home. Mr. Beid, like many others, falls at once 
into the error of supposing that it is intended to 
dump town labour into the colonies, unprovided 
for, and put it to work at the plough. 

The purpose is to establish new communities 
which, as far as possible, would be self-supporting, 
and which would ask nothing from colonial 
governments beyond tho land—either as a free 
grant or in purchase. Upon these new areas 
industries would be developed, both agricultural 
and industrial ones depending upon agriculture. 
In this no excess of artisan labour would be 
permitted. The only rational way of meeting the 
grave conditions in Britain, of surplus artisan 
labour (conditions not unknown in the colonies), 
will be by a system of “re-colonisation,” as I 
venture to term it, where due regard is had to the 
proportion of land workers to hand workers. This, 
of course, is to some extent the “ garden city ” 
idea, hut it will have to be carried into a broad 
“ industry-planning” scheme. 

Very well, tho time is coming when this will be 
done at home; when it will be recoguisod that 
every human unit, under organisation, is of pro¬ 
ducing and national value. When that oomos 
about there will be much loss emigration, and the 
tendency of governmental legislation in England 
lies that way—in giving a freer access to the land. 
But what I want to do is to anticipate that time, 
creating new centres of industry overseas for our 
overcrowded people at home. Mere emigration 
alone will not accomplish it. The British rate¬ 
payer, like all others, expects to get something for 
his money. He "is not prepared to assist in any 
scheme of emigration which gives no return for 
capital invested, and this is refieoted in the 
attitude of the Government, which will not, so 
far, sanction any plan of State-aided emigration. 

The purpose I put forward is one of mutual 
self-help- and profit, under which every British 
municipality, city, or shire, would establish its 
own colony, of course under tho colonial regime, 
and gradually merging into the colonial com¬ 
munities, except that the “property” continues to 
return an interest on the money and effort which 
established it from home. 

Xt.is a.t least strange that the self-governing 
dominions have not yet put into practice some 
, aiialogous plan or organisation. Instead of this, 
; V [they come into the highways and byways of the 
^ old country and take away what we can least spare 
Ia^^workiB^;'feeople and domest^ servants. 

mefcbod, W it k 

. - 


time to supplement it. They want populatioth 
Australia is nearly sbationary ; Oa.nada hu,s just 
been disappointed of a million in her cciihuh ; but 
I do not believe that in tho future tlmy will 
continue to obtain it from Groat Britain under the 
present haphazard system of emigration. Under 
organised, reciprocal methods, there i.s a large 
reservoir of people whicli could be tapped-—-people 
of less adventurous class than the ordinary 
emigrant, and people without funds for emigration. 

But it is not much use arguing this matter on 
theoretical grounds. Tlio fact remaiuB that at 
home we have a groat mass of human material in 
our towns which cannot live in suriicioncy. 

My social work in tho poor quarters of Loudon 
shows a state of things which can only be, described 
as appallnig, and if “ Empire ” is to bo more than 
a mockery to this class, it is time for action and 
not words. Tho following fact may interest your 
correspondent and others, to whom tViis letter is a 
reply (for many have written mo on tho subject). 
It is this. One of tho London borough councils 
advertised about a month ago for a “ handy man,” 
at 25s. per week. They got 760 replies 1 

Tho remedy for those matters lies in tho hands 
of the people themselves on the Hues advocated, 
but initiative is necessary. Tho selfishness and 
apathy which have to bo overcome are as strong in 
the dominions as at home, but if they could be 
cast off, and the wheels of some unBcslflsli organisa¬ 
tion set in motion, thou wo could onitu* on a now 
and impregnable Imperialism. Let us reeogtuse 
tho commercial value of every ablo-bodiod citizoii, 
and every acre of colonial territory. If your 
correspondout—and others—will u,dopt this view, 
perhaps the “sand-fllcH ” wliioh aro troubling him 
will di.sper8e. 

G, BifituNAU) Enook, ILH.G.S. 

CANADIAN COINAGE. 

With reference to tho paragraph on this 
subject in tho Journal of October 27th (p. 1104), 
the Rev. William 0. Piercy writes that the letters 
“ B.G.”were omitted by pure inadvertence from tho 
new Canadian cents, and that fresh dies were sent 
out to Canada directly tho mistake was discovered. 


NOTES ON BOOKS, 


Thm Soya Biuan of MAisaimBiA. By Norman 
Shaw. Shanghai: Btatistioal Department of 
the Inspaotorato-Gfiiiaeral of Customs; London: 
P. S. King & Son# Ss. net, 

The Statistical JD«pi.rtment of the Chinese 
Oustoms has for apny years bwn in the habit 
of issuing publioattets on oommerqial subjects, 
and of supplying in Europe and the 

United-States with us© of those who 

, we inter^ted treated; but in 

' oonsefu«qoe ol tlje s*den'%i:id jjemarkable growth 

the soya bean of 
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Manchuria, tho Deparfemenb has been induced to 
publish in a more general way this monograph, 
which is the work of Mr, Norman Shaw, of the 
Ohinese Customs Service. 

Although the soya bean grows well in many 
parts of the world, the soil and climate of 
Manchuria seem to suit it bette'e than any others. 
It grows in great varieties, yellow, green, brown, 
black and mottled. Photographs of these species 
are given, and further developments towards red, 
orange, white and blue seem to be possible. After 
describing these various kinds, Mr. Shaw discusses 
tho methods of cultivation, soil infestation, and 
yield, and then follows an extremely interesting 
section on the uses of the bean. A number of 
these are, of course, very familiar. The bean has 
long been used in the East as soy sauce, from 
which the name soya is derived; as chiang, the 
common diet of agricultural labourers; and as 
toufn, or bean-curd. Bean refuse is well known 
as a fertiliser or as a fattener of hogs; bean oil as 
an illuminant ivS still preferred by thrifty Chinese 
to kerosene, as requiring no special lamp; and 
beanoake, again, is familiar for fertilising and for 
tho feeding of stock. But not so familiar is tho 
use of bean oil for waterproofing umbrellas, and, 
when mixed with lacquer, for manufacturing 
varnish and printing ink. And yet further uses 
have been discovered for the bean in Europe. 
Cerman millers experiment with it for the making 
of brown,bread; English manufacturers produce 
oxcollent bean biscuits; it is sought for by makers 
of margarine, soap, candles, and for cheese; and 
French culinary ingenuity has oven, according to 
reports received, employed tho bean as a substitute 
for coffee beans. 

With all these uses it is hardly to bo wondered 
at that the increase in tho export trade of soya 
beans has during the last three or four years been 
quite extraordinary, and that tho bean has, to 
quote the Statistical Secretary’s Report on the 
Foreign Trade of China in 1909, “ taken at a bound 
a position equal to that of tea in the list of exports, 
and, with tho addition of beanoake, even challenges 
the position of silk at the top of the list.^’ 

Amom3 Wattmau. By Camille Mauclair. 

London: Duckworth & Qo. Is. net. 

This little volume forms part of Messrs. Duck¬ 
worth & Co.’s Popular Library of Art;. Mr. 
Mauclair is a devoted admirer of Watteau, and 
the book perhaps acquires some additional in¬ 
terest from the writer’s determination to regard 
the master’s, work in the light of the disease which 
out him ofi in the fulness of his powers. There can 
be little doubt that an ailment like consumption 
x^t have a great effect upon the sufferer’s mind 
of view, and the frequency with which it 
has been, associated with great talent, and even 
genius, itiv^ted it at one time with something like 
a hiilo of romance. Mr, Mauclair claims to have 
had special opportunities for studying the effect of 
^ disease upon artistic imagination, and he 
attributes the ethereal, poetic dreaminess, which 


he sees more especially in tho painter’s later work, 
to “the unsatisfied yearning of a consumptive, 
who is chaste and wishes to remain so.” 

Mr. Mauclair gives a very readable account of 
Watteau’s life, of his early struggles, his frightful • 
poverty, of his sudden leap into fame and comfort, 
and of his almost equally sudden death. The 
volume contains over thirty illustrations. If some 
of them are smudgy and indistinct, the wonder is 
not that they are not better but that they are as 
good as they are at the price. 


GENERAL NOTES. 


TifiXTiniij Education in Bradfoed.— The new 
textile department of the Technical College of 
Bradford was opened on October 26th by Lord 
Rotherham. The cost of the building and equip¬ 
ment is estimated at .€35,000. A full course 
of instruction will be provided in wool scouring, 
top production, yarn production, warping, dressing, 
weaving, dyeing, and finishing. Tho machinery 
installed is of the very latest description, and 
students will have every opportunity of studying 
various kinds of motive power. The opening of 
the department marks a very important step in tho 
development of toohnioal education in Bradford. 

Tunnel undee the Elbe at Hamburo.— Tho 
tunnel under the Elbe at Hamburg was opened 
to tho public on October 7th. This work, which 
oonnocta the city of Hamburg with the suburb of 
Sbeinwarondor, situated on an island in the river, 
and with the left bank of tho Elbe, is 428 metres 
in length (1,404 feet). It occupied four years in con¬ 
struction, at a cost of lOi million marks (€525,000). 

Canadian Diamonds. —The chief mineralogist of 
the Canadian Geological Survey for the past few 
months has been studying the olivine-bearing rooks 
of Canada, which often, contain asbestos, chromite, 
platinum, and, in some oases, diamonds. Some of 
his examinations were into chromite ore from the 
Montreal pit, near Black Lake. Until 1910 this 
mine was worked for chromite, and he has estab¬ 
lished beyond all doubt that this ore contains 
an appreciable proportion of diamonds in small 
crystals. The discovery may prove of economic 
value. The diamonds are too small to bo of use as . 
gems, their size being microscopic, but there are 
so many of them that it is a question whether or 
not it would pay to separate them as a by-product 
in the concentration of chromite, and sell them as 
diamond dust, which is much used in the cutting 
and polishing of diamonds and other gems. 

Ohinhsb Tea-seIId Oid. — Tea-seed oil is the! 
name applied to an oil expressed from the seed of 
the Camellia Sasanqua. This is not the tea-tree • 
(GamlUa Thm)^ nor can its leaves be used. 
grows principally in Honan, but is found wherte^j' 
the wood-oil tree grows. The seeds ai?© 



iim 


JOURNxlL OF THE ROYAL SOCIETY .OF ARTS. 


Xorriubtr Milt, 


in Ocfeobur, a.nd tho exIjracLod oil usually roaches 
the market} in Hankow about the middle of winter. 
It is used by the ChinoHe as a cooking oil, and costs 
in the market from thirty-one shillings tothicty- 
' three shillings per picul of ISB J pounds. Hankow’s 
exports of this oil to foreign countries and Ohineso 
ports in 1909 were valued at £6,500, and during 
1910 at £17,300. 

The French Tobacco MoNoroiiY.-— The latest 
statistics concerning the French tobacco monopoly 
show that the receipts of every nature in 1909 
amounted to £19,000,000, an Increase of £360,000 
over 1908. The sales of manufactured tobacco for 
the year aggregated £18,800,000, and the net profits 
£15,300,000. The export sales represented loss than 
£400,000 in value. The Gominissions, or profits of 
the retailers, who act as agents of tho Govornmont, 
amounted in 1909 to £1,600,000, or 8*47 per cent, 
of the sales. The sum expended in France for 
tobacco consumption during the year was 10s. lOii 
per caput; the average tobacco consumption per 
caput was 36'6 ounces; the retailers numbered 
47,669, or one to each 817 inhabitants. The tobacco 
production of Prance is aiinoat equal to the im¬ 
portation. The 1909 figures were as follows:—Total 
yield, 27,134 tons; value of crop, £900,000; number 
of planters, 48,395; area cultivated, 37,156 acres; 
average yield per acre, 1,610 pounds. 

Ohinese Pomelos, o.u Gbape-eruxt. —Various 
kinds of pomelos are grown oxtonsivoly in Houthorn 
China, all of which vary more or less widely from 
tho American grape-fruit, although belonging to 
the same family. Those grown in Amoy are the 
largest, and are regarded by foreigners as tho host 
produced in China, A smaller kind is grown in 
the Foochow district, many of which are shipped 
to Amoy, there given the Amoy ‘‘ chop,” and then 
returned to Foochow as imported Amoy pomelos. 
The object of this, of course, is to give an inferior 
fruit tho benefit of the Amoy reputation. Tho 
Amoy pomelos compare favourably with tho 
American fruit in point of size, are thick-skinned, 
comparatively juicy, but decidedly bitter. The 
Chinese themselves prefer the Kwangsi pomelo, 
which is smaller but sweeter. 

The Wild Potato of Chili.— Some excellent 
results have been obtained by Professor Hockel 
in the experimental cultivation of the Bolmmm 
magliat or wild potato of Chili, at Saint rTeromOjnear 
Marseilles. In a communication to the Academic 
des Sciences, the professor states that each plant 
produced on the average two kilogs (nearly 4^ lbs.) 
of tubers, which are of a violet colour. The average 
weight of each tuber was 350 to 380 grammes (12 
to IBJ ounces). The wild^potato under cultivation 
vis. yery hardy, and less liabld to oryptogamous 
dieses than the commonyariety grown in Europe. 

, Specimens of eyery j^own variety pf the, wild 
found growing in Bauth America, both on 
coast as well^-as-at high ^tit;^dea in the 
obt|»|ned .for iurthW experimbnts. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, NovMJtui‘:i!. at Uh* luHtitiiUou of 

Elod.ruia,] Vit!i(H'ia-<*mbaokmont, 

7.S0 iKin. Mr. It. W. A. Hrowor, ‘‘Two-iiyclo 

Olicinical IiidUHtry (Fjondori Soetion), at t1u^ ffhotnica,! 
Boiauiy’s Itoojns, BurlinjJtton House, W., S p.iu. 
Dr. E. (b Aehosun, “ DelloecMilaliou iis utlb('tlu:j; 
liUbriwiUon.” 

(■|!oogr.ai)lu‘cii1, Burlinjj:l,on-g!irdcnH, \Vb, H.JiO p.ni. 
Dr. Eridtjof Kaiisou, “Tho lYorsiumui in America.” 

Britisli ArolnUait/H, 1), (ioadnit-Htreei, \Vb, p.ui. 
ProsidiMit’s OfaiiduK .\ddress. 

Loiidou Institution, Finsfuiry-cjinMis, M.G, 5 p.iu. 
Mr. If. D. Uustian, “Thu Oimk’Iu (tf Idfn OuuHtion.*’ 

Tuksday, NovifjMHKU 7...Alpinu (!lult, siii, Savil(!«row, W., 
8..‘>.a p.m. 

Divil Engineers, JTx, Urujit (Juorgo-Htroot.. S.\Y., H p.iu. 
Address hy tluj President, Dr. W. U. Ifnwin, 

Phoboip’aDhie, ;K>, itnsHidl-anmw't', W.C., 8 j>.m, Mr. 
W. T. Wilkinson, “ Tlie Diirermiee in Hotienlation 
of (Jelatine obtained by the ifse of vurions 
IMiroiuates and Dii’hronnite.s." 

Zo(»logie.'il, .Regent's Park, N.W., p.m. 1. Mr. 
R. r.lNxjoek, “ lauitern Exhibition on the Moulting 
of the Aretie. Fox.” ‘Ji. Mr. D. 8etli''Hndtli, “On 
tlie Moulting- of the King Penguin {Aptemtiiiftiw 
pemianfi) in Olio Hodety's Oardens." Mr. T. E, 
Onnn, “ On the Pivsenee of 'I’wo Ovaries in certain 
British Birds, more especially the Kaleonldte,’* 
4. Professor P. P. Hnshkiu, “ Ouh^genetlettl Traiis- 
formatiouK of the Bill in Anfm otn^rsa.” ft. Dr. 
A. D. luiins, “ On some Collomhola from India, 
Bunuu, and (Joylmi, with a Uafeal<»gue of the 
Oriental Hpetdes of tlie Order." 

liortioultiirai, Viueent-sduare, Westnibrnkr, H.W'., 

B p.m. Mr. .1. Ifudson, “Tho Oultlvation of the 
Kig in l*ot.H." 

WioonksijAY, NovitlMilBH H...hihlii*al Al'olneology, ;{7, Oreal. 

HusHull-streei., W.O., -l.Bd p.m. Rev, Dr, Ball, “A 
Mtndy in Biblical Philology." 

Oeologleal, Burlington Bouhc, W., Sp.m. ,1. Prolbssor 
Edward Hull, “On theInterglnelal Omvel-BedMof 
tins isle of Wight and Honth of England, and the 
Oemlltlons of tludr Kormatioii" 2. Mr, .1. B. 

.Horiven(»r, “The Oopeng Beds of KJiita, Federated 
Malay Btates." 

Autouiohilo Engineers, at tlio Institution of 
Mmdianical Engiueors, Storey's-gaic, Westiniimter, 
8.W. Mr, il. E, UotUn, “OhasHtH Design." 

Faraday Society, at tiio lUMtitutioii of Eluetrieal 
Engineers, Vietoria-ornbankmeut, W.C., 8 p, lu. 
Address, with Exporimonts, by Dr. 15. (1. Acbeson. 

Royal 8o(noty of Uteraturo, 20, Hanover-square, W,, 

,ft, 1.5 ]».ni. boeture by Professor A. C. Benson, 

Thursday, Novkmbkir 0.,.()hnd Study, »(), Buukhiglmm 
Palaee-ruad, S.W., 7.80 p.m* Professor W, 
Kippmann, “ Psychology of Speeoh." 

Ixmdon Institution, Finsbury-eirous, 11.0., (i p.m. 
Dr. Hans F. Oadow, “Life on the High Mtumtahw 
of Mexico." 

Oaniora 01 uh, 17, tl ohu-street, Adel phi, W.O,, 
8.80 p.m. Mr. G. 0, Drueo, “ Birds and Boasts In 
,EocleslaRt1(?aI Arehitoetmu” 

Bloctrical Bngineera, Victoria-embankment, W.C., 
8 p.m.JMr. W, T. Taylor, “ Modem High Voltage 
Power Transformers lu practice with special 
reference to a ‘ T ’ Three Unife System.” 

Friday, Noybmbkr 10...€Qn<}rete luatltate, zm, Vauxball 
Bridge-road, S. W., 8 p.m. Presidential Address by 
Sir Henry Tanner, 

Astronomical, Bva*l|»gton® 0 Use, ft p.m. 

Physical, Imperi^^iA11<iP'0f Science, South Ken-' 
singto^, CT., ft p.m. 

British Fotmdryrnen^ AssbetaMow, Oannon-stmk 
Hotel, ».0,^ 8 ’-M %’3t, Cook, “Phyaiotf 
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NOTICES. 


CANTOR LECTURES ON 
** BREWING.” 

The Cantor Lectures on “Brewing and Modern 
Science,” by Professor Adrian .T. Brown, M.Sc,, 
F.R.S., have been reprinted from the Journalt 
and the pamphlets (price one shilling) can be 
obtained on application to the Secretary, Eoyal 
Society of Arts, John Street, Adelphi, London, 
W.O, 

A full list of the Cantor Lectures which 
have been published separately, and arc still 
on sale, can also be obtained on application 
to the Secretary. 


ARRANGEMENTS FOR THE SESSION. 

Tho Opening Moctmg of the One Hundred 
and Fifty-Eighth Session will be held on 
Wednesday evening, November 15th, when an 
address will bo delivered by Lord Sandmrson, 
a.C.B., K.C.M.a., LS.O., Vice-President and 
Chairman of the Council. The chair will bo 
taken at Eight o'clock. 

The following arrangements have been made 
for meetings before Christinas:— 


Oedinary Meetings. 

Wednesday evenings, at 8 o'clock:— 

Novembee 22. — James Douglas, LL.D., 
Fast President Am.Inst, Mining Eng., “ The 
Industrial Progress of the United States of 
America.” 

November 29. — A. E. Bbrriman, “ The 
•Blciency of the Aeroplane.” 

DiiOBMBEaB.—J. A, J. BE ViLLiERS, British 
Guiana and its Founder, Storm Van's Grave- 
sahde.^* Lord Bbay, G.C.S.I., G.C.LE., LL.D., 
will preside. 


December 13.—W. Yorath Lewis, M.Am. 
SOC.M.E., A.M.Inst.Mech.E., A.M.Inst.E.E., 
“ Continuous Service in Passenger Transporta¬ 
tion.” _ 

Indian Section. 

Thursday afternoon, at 4.30 o'clock:— , 
December 14.—J. Travers Jenkins, Ph.D., 
D.Sc,, Superintendent of the Lancashire and 
Western Sea Fisheries, “Fisheries of Bengal.” 


Cantor Lectures. 

Monday evenings, at 8 o'clock 

Propjsssor Vivian B. Lewes, “ The Carboni¬ 
sation of Coal.” Four Lectures. 

Syllabm, 

Lecture I.— November 27.— The Cont^siiion 
of Coal, —Existing theories on the composition of 
coal and the chemistryi of its formation—^Humus 
and rosin compounds found in lignites, and the 
action of heat upon them—The olassificjktion of 
coals, and the effect of composition on the products 
of decomposition by heat—Coking and non-coking 
coals. 

Lecture II. — December 4. — The Metlvods 
Employed in the Destmotive Distillation of CoaL — 
The changes which have taken place during the 
last century in the forms and settings of gas retorts 
—The developments of the last ten years and 
present position of the gas industry—^The coke 
industry and . the gradual development of the - 
modern recovery plant—The influence of the retort 
or oven on the carbonisation. 

Lecture III. — December dl. — The Thermal' 
Conditions emsting during the Carhomsation of 
CoaL —The heat of formation of coal—The work 
of Euohene, Mahler, and others—The cause of the 
endothermic nature of some coals—The thermal 
value of the reactions taking place in the retort— 
The losses of heat^in a retort setting—The trans¬ 
mission of heat through the retort and. charge— 
The effect of temperature and tmvel on the primary 
products of decomposition — The temperatures 
existing in retorts and ovens—Small charts 
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full cliarges—The influoucea wliich lead lio improve¬ 
ment in the products from full charges, cbamhor 
and vortical retorts. 

^ Lecture IY.—December 18. — The Possible 
Improvements in Carbonisation ,—The aims of the 
gas manager and coke producer—Experiments on 
low temperature distillation and their teaching— 
The rivalry existing between fully-charged retorts, 
vertical retorts, recovery ovens, and chamber 
carbonisation — The intermittent vertical retort 
versus the continuous vertical systems—The Settle- 
Padfield, Duokham-Woodall, and Glover-West 
processes—The ideals of carbonisation—The volume 
of gas due to primary and secondary reactions— 
The gasification of tar—The limitations of volume 
and quality of gas—The ends to keep in view in 
devising new processes of carbonisation. 


Papers to be read after Christmas:— 


Cecil Thomas, “Gem Engraving.” 

F. Martin Duncan, “The "Work of the 
Marine Biological Association.” 

H. A. Bobbrts, M.A., “The Eelations of 
Science to Commerce and Industry.” 

John Nisbet, D.Oec., late Conservator of 
Forests, Burma, “ The World’s Decreasing 
Timber Supplies.” 

Frank Warner, “ Silk.”, 

Charles 0. Allom, “ The Development of 
Artistic Skill in the Applied Arts.” 

Cyril Davenport, “ Illuminated MSS,” 

■ Ernest Kilburn Scott, A.M.Inst.O.E., 
M.Inst.E.E., “ The Manufacture of Nitrates 
from the Atmosphere.” 

Charles Briuht, M.Inst.E.E., “The Ad¬ 
ministration of the Imperial Telegraphs.” 

Harold Cox, “ The Interdependence of 
Morals and Economics,” 

Professor G. W. Osborn Howe, “Becent 
Progress in Badio-Telegraphy.” 

E. D. Morel, “ British Buie in Nigeria.” 
Gordon Craigs, “ Stage Illusion.” 

Theodore E. Salvesen, “ The Whaling 
Industry of To-day.” 

; Leonard PIill, M.B., F.B.S,, and Martin 
, Flack, M.A., M.B., B.Ch., “ The Influence of 
: Ozone in Ventilation.’ ’ 

'E. A. Gait, I.C.S,, OJ.E., Census Com¬ 
missioner for India, “The Indian Census of 
•1911."’ - 


W SaIse, D.So„ MfInst.C.E,, F.G.S. 
“ The Coal Industry and Collier Population o: 

Friestley^ Managing Director, Soutl 
" “ Indian 


W. A. TiEfUJ, M.liist.(Uh, “ Irrignlioii in 
South Africa.” 

Alan liuiuioYNi:, M.l’., “Colonial Vine (bil- 

turc.” -— 

Indian Section. 

Thursday afternoons, at 4.30 o’clock:— 

January 18, February 8, March 14, Ajiril 2r», 

May 16. .— 

Colonial Section. 

Tuesday afternoons, at 4,30 o’clock • 

January 30, February 27, March 26, May 7, 

Cantor Leotuuks. 

Monday evenings, at 8 o’clock j— 

Vaughan Cornish, D.So., F.G.8., F.O.S., 
“ Ocean-Wave»s, Bea-Boachos, and Sandbankn.” 
Two Lectures. 

January 22, 20. 

Loudon M. 1)ou(Slab, “The Meat Industry.’^ 
Three Lectures. 

February 5,12,19. 

Luther Hooper, Hand-Loom Weaving.” 
Throe Lectures. 

February 26, March 4, it. 

Noel Heaton, “ Materials and Methods 
of Decorative Painting.” Three Loctures, 
March 18, 25, April :l. 


Howard T4E0Tures. 

Monday oveningH, at H fj’clocJj:— 

Captain H. B. Bankev, H.Fh, M.Tnst.C.B., 
“ Heavy Oil KngincH.” Four I^ectures. 

April 29, May 6, 13, 20. 


JUVENXLK LeOT UltEH. 

Wednesday afternoons, at 5 o’clock:— 

Charles Vernon Boys, F.B.B., “ Soap 

Bubbles.” Two Ijoctures. 

January 3,10, 


EXAMINATIONS, 1911. 

During the pasi* ycjiir the subject of the value 
of examinations lias ooiho in for a good deal of 
discussion. This disoussion was first started by 
Mr. Philip Hartog in the paper he reiid her© on 
“ Examinations in their Bearing on National 
Efficiency,” and the value of Mr. Eartog's 
original paper was greatly enhanced by the 
remarks, equivalent, indeed, to a supplementary 
paper, by Lord Cromer from, the chair. The 
discussion was continued at, the last meeting of 
the British Association. Sir William Eamsay 
devoted a considerable portiomof his presidential 
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addre.sfci to the consideration of the value of 
examinations, and Or. Welldon, in his address as 
President of the Educational Section, discussed 
tlie matter at still greater length, whilst 
•Mr. Hartog himself carried the discussion a 
little further in a paper on “ The Place of 
Examinations in Education,” before the same 
section. 

The consideration of the subject was, liow- 
ever, for the most part confined to the value 
of competitive examinations as a test of a 
candidate’s qualifications for some particular 
post. The general result arrived at was much 
the same as had been acknowledged long before 
—that competitive examinations are a neces¬ 
sary and inevitable evil; an objectionable device 
for deciding the relative merits of candidates, 
which has to be retained until something better 
can be put in its place. In rare instances, such 
as the one mentioned by Lord Cromer, a sub¬ 
stitute can bo found. But when it comes to 
selecting a number of candidates for Government 
posts, it is a choice between favouritism and 
examination; and the latter system, on the 
wliole, is the more popular, though it is a matter 
for argument which of the two systems provides 
the better results. 

The examinations with wliich the Society is 
concerned are, of course, of a difierent class. Tlu^ 
Society’s examinations form part of an omn'inous 
system, the extent of which is, iKuhaps, hardly 
rtvilised. It may bo interesting to give sonic 
figures illustrative of the work done by the 
various bodies which undertake to provide 
examinations of a moderate standard in the 
various brauohes of knowledge. 

Those figures are taken from official sources, 
but arc not official. It is probable that they are 
not wholly accurate. They are certainly not 
wholly complete. For instance, the Scotch 
Education Department hold annual examina- 
tioxis for their Intermediate and School-Leaving 
Certificates. In 1010, 4,093 of the former and 
1,080 of the latter were awarded, but the 
uumixers of the candidates are not published. 
At any rata the figures here given may serve 
as an indication of the number of students 
examined during the year 1010. 

NuMBim OF Ganbidai’es examined m 1910. 

Univex:sity-of Oxford Local Examinations— 

No. of Oauditlfttes. 

Senior. 11,780 

Junior . 7,881 

Pjreliminary 8,136 

-22,797 

* 


University of Oambridge-- 


Higher Local Examinations 

834 

Preliminaiy (Boys) .... 

2,947 

„ . (Girls) .... 

1,878 

Junior . (Boys) .... 

5,984 

„ . (Girls) .... 

3,374 

Senior . (Boys) .... 

3,885 

„ . (Girls) .... 

4,308 

23,205 

Oxford and Cambridge Schools 

Examinations Board— 

Higher Certificate .... 

2,105 

School Certificate. 

662 

Lower Certificate. 

1,065 

-. 3,892 

London University— 

Matriculation. 

5,396 

Senior School Examinations 

912 

- 6,308 

Board of Education— 

Examinations in Science 

67,327 

„ „ Art . . . . 

46,231 

-113,558 

City and Guilds of London Institute 

(Technology—United ICingdom) 

. . 21,508 

London Chamber of Commerce— 

Junior. 

7,280 

Senior. 

3,976 

Teacher’s Diplomas .... 

399 

- 11,605 

Oolhjge of l^receptors— 

1st class (Senior). 

892 

2nd ,, (Junior). 

3,000 

«rd .. 

2,726 

Lower Forms. 

2,629 

- 9,147 

National Union of Teachers . 

. . 14,410 

Pitman’s Shorthand Examinations 

_ 

Teacher’s OerfcUioate .... 

. . . 625 

Lancashire and Cheshire Union of Institutes— 

Ordinary. 

25,918 

Course. 

15,821 


- 41,739 


271,794 

We thus get a total of 271,794 examinees. If 
to this we add the 27,330 examined by tlu^ 
Society in 1910, wo have a total of 299,124—- 
say, 300,000 candidates examined in elementary 
and secondary subjects during the year. To this 
must be added the results of all the university 
and professional examinations, and of all the 
competitive examinations for the Army, Home 
and Indian Civil Services, etc. 

These figures certaftily show that there is an 
enormous demand in this country for exami¬ 
nations, and that the demand is fully supplied. 
Most people will admit that whether exami¬ 
nations are, or are not desirable, the tiling is 
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somewhat overdone. Whetlier all this exami¬ 
nation is a good thing or a bad thing, tliere is no 
doubt an increasing feeling of dislike to it, and 
we are now probably at the stage of reaction 
against over-examination. 

There are two points in wliich examinations 
have, or may have, a value—^first, as a test of 
knowledge; and, secondly, as an incentive to 
the acquisition of knowledge. As to their value 
as a genuine test of knowledge, it is rather 
difficult to form an opinion. They can only te.st 
the information there is in the candidate’s head 
at the moment, and in too many cases that 
information has acquired but a temporaiw 
resting-place there. An examination is, probably, 
a better test of a candidate’s power of acquiring 
knowledge than it is of the amount he possesse.s, 
and perhaps that may be considered as au 
argument in its favour. As a matter of fact, the 
question cannot be answered in general terms. 
Perhaps no better test need be desired of a 
man’s mathematical knowledge than the mathe¬ 
matical tripos at Cambridge. But an elementary 
examination in physics or chemistry, or indeed 
in most other subjects, oifers but a poor means 
of estimating the real amount of knowledge 
possessed by a candidate. But it must always 
be remembered that on the wffiole a student wffio 
has passed an examination is probal,)ly a little 
better informed and a little better instructed 
than on© who has failed, and if tho possession of 
an elementary certificate does not amount to a 
great deal, at all events it means something. 

As an incentive to the acquisition of knowledge, 
it is evident that the present system of exami¬ 
nation has its value; its enormous extent alone . 
is sufficient to show that. There are very few 
such earnest students as to be satisfied with the 
acquisition of knowledge for its own sake, and 
in the case of most people, especially of young 
people, an artificial stimulas is required. This 
stimulus, it is found, can very satisfactorily be 
provided by hall-marldng those who have passed 
an examination, and allowing them to bear sonuj 
.special title—as Dr.” or the like—or permitting 
them tiy attach certain initials to their names. 

There is, therefore, a good deal to be said in 
favour of general examinations, although there 
is a good deal to be said against them on the 
score of the superficiality of the knowledge that 
they tend to produce, and also on account of the 
very erroneous idea that has been disseminated 
that the fact of a student having passed an 
examination is any evidence whatever of his 
possessing a knowledge of the subject examined, 
in.* On the whole, -m have got the system firmly 


established, though perhaps it is rather over¬ 
grown and wants pruning. But the important 
question is to make the system as good and as 
practically useful as may be. 

With regard to the Society’s examinations, it 
has always been a question whether the system 
adopted of holding separate examinations in 
separate subjects is the best, or whether it is 
better to classify the subjects, and only issue 
certificates on the result of an examination held 
in a number of specified subjects. The experience 
of the Society certainly shows that the system 
of separate examinations is the more popular, 
and there is much to be said as to its 
actual merits. The arguments in its favour 
were very strongly put by Professor Huxley 
many years ago in an address which he 
delivered on the occasion of the opening of the 
Johns Hopkins University at Baltimore. He 
.said: “It (the system of separate subject 
examinations) allows the student to concentrate 
his mind upon what he is about for the time 
being, and then to dismiss it. Those who are 
occupied in intellectual work will, I think, agree 
with me that it is important, not so much to 
know a thing as to have known it, and known it 
thoroughly. If you have once known a thing in 
this way, it is easy to renew your knowledge 
when you have forgotten it; and when you 
begin to take tho subject up again, it slides back 
upon the familiar groove.s with great facility.” 

It may also be mentioned that the attempts 
which have been made at different times by tho 
Society to issue a combined certificate have not 
been very successful, and the demand for the 
certificate of that sort which is now ofiered is 
extremely small. 

The examinations this year were held at 459 
centres in the week commencing April 3rd, and 
lasted from the Monday until the following 
Friday. The results were issued at the following 
datesAdvanced Stage, July 6th; Inter¬ 
mediate Stage, August 2nd ; Elementary Stage, 
September 7th. Having regard to the very large 
numbers of papers to be dealt with, no prospect 
can be held out of the results being issued at 
earlier dates. 

The Commercial subjects included Book¬ 
keeping, Accounting and Banking, Shorthand, 
Typewriting, Economics, Precis-writing, Com¬ 
mercial Law, Commercial History and Geo¬ 
graphy, Arithmetic,^ Handwriting, Commercial 
Correspondence, etc. (added to the list this year), 
an^ Modern Languages. The other subject of 
examination was Music, divided into Budiments , 
of Music andLH.armony, 



Table B.—^Number of Papees Wohked in each Subject of Stages III. and II, in 1906-7-8-9-10-11. 
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Tlvo Society this year awarded twenty-six 
Silver and forty-seven Bronze Medals, the former 
in the Advanced Stage, and the latter in the 
Intermediate. It also gave away money prizes 
'to the value of £104, besides the prizes, amount¬ 
ing tliis year to £18—since some were not 
awarded—provided annually by the liberality 
of the Clothworkers’ Company. 

The total number of candidates at the exami¬ 
nations of 1011 was 2S,G44 (Advanced, 5,134; 
Intermediate, 12,233; Elementary, 11,277). 
This is an, incroase of 2,361 upon the 26,283 
candidates of 1910. All the three »Stages show 
larger numbers. In the Advanced Stage there 
was an increase of 480. In the Intermediate, an 
increase of 893. In the Elementary an incroase 
of 988. These figures are even more satisfactory 
> than tliose of last year, when there was a very 
large growth in the Elementary and a falling 
off in the Advanced Stage. The number of 
papers worked by those candidates was: 
Advanced, 5,031 ; Intermediate (including 
Theory of Music), 14,025 ; Elementary, 14,286, 
or 34,242 papers in all. In addition to tliis there 
wore sixty-four Shorthand candidates at the 
Sp(‘.oial Army Examination. In addition to these, 
again, there were 583 candidates in Colloquial 
Modern Languages, and 283 in the Practice of 
Music. OMic total number of candidates who wore 
e.xa.mined in all subjects Ijytho Royal Society of 
Arts during the year ending July last was, thore- 
fore, 29,574. The general results of tliis year's 
examinations are given in Table A (page 1134), 
and a comparative view of tlic numbers examined 
during the last six years (1906-11) is given in 
Table B (page 1136). Table K (page 1142) gives 
tile totals of the Commercial and other exami¬ 
nations for the same period, and Table G (page 
1138) the numbers oi! papers worked. The diagram 
on this page shows the rate of growth from 1900 
to 1911. 

Considering the total number of papers 
worked in all Stages (34,242), Book-keeping 
proves tilu^ most popular (11,153); then Short¬ 
hand (7,872). None of the other subjects attra(*.t 
anything like these numbers ; but Frimch has a 
large entry—3,<;47. Of late years there lias been 
a very great increase in the number of candidates 
taldng up French, and this is a very StUtisfactory 
sign—the increase being well kept up this year. 
Arithmetic follows with 2,741; next is Type¬ 
writing, with 2,412; Handwriting and Corre¬ 
spondence (Stage I. only), has 1,742. Then 
there cbmos German with 994, and Commercial 
History and Geography 532 (in the Elementary 
Stag© tile subjeert appears as Commercial 


Geography alone). Accounting and BanMng 
(Stage III; only) has the next largest number 
■with 499. Then comes English with 485. The* 
new subject, Commercial Correspondence and 
Business Training (in Stage II. only) makes a 



, were 278, Oommeroial Law (Stage III, only), 247, 


Prbeia-writing 362, a large increase on previous 
years, and Economics 138. The entries for the 
other subjects were not very large. 
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Taui-k 0. 

Pkkcentaoks of SucaiassKH ano pAihiTiu-is, 
Auvanged Staof, 



First- 

rl!l8S. 

iSemnul- 

ClllHN. 

Fnilnroa. 

Arithmetic.: 

16-82 

38-42 

46-76 

English.i 

IB-43 

52-24 

34-33 

Book-keeping . . . . i 

4-40 

50-33 

45-21 

Oommeroial History and i 
G-eography.| 

8-50 

40-40 

61-10 

Shorthand.i 

10-84 

28-84 

00*32 

Typewriting.1 

25-22 

so -00 

24-78 

Economics.i 

7-27 

47-27 

45-40 

Pr6ois-writing . . . . ' 

31-89 

37-25 

30-86 

Commercial Law . . 

5-20 

49-39 

45*35 

Accounting and Banking , 

17-84 

54-91 

27*25 

French. 

115*82 

61-22 

22*96 

German. 

j 28-30 

39-60 

32-10 

Italian. 

36-00 

52-00 

12*00 

Spanish. 

* 24*70 

39-50 

35-80 

Portuguese . . . . . 

^ 18-76 

56-25 

26-00 

Russian .. 

50-00 

60-00 

0-00 

Hindustani. 

60*00 

60-00 

0-00 

Danish and Norwegian 

20*00 

50-00 

30-00 

Swedisli. 

43-00 

43-00 

14-00 


Tahle ■])» 

PERCENTAaES OF SUCCKSHEH AND PaI1,UREK, 

Intermediate Staok, 1911. 



Kiv-st- 

(•1(188. 

Htnfond* 

fllWH. 

EHilurcM. 

Arithmetic. 

18-74 

48*29 

82*97 

English. 

16-24 

65*27 

28-49 

Book-keeping. 

Commercial History and 

9-40 

57-97 

32-63 

Geography , . . , , 

8*33 

54-76 

36*91 

Shorthand. 

20-73 

64-00 

25*27 

Typewriting . . . . . 

29-09 

42*84 

28*07 

Economics. 

28*91 

64*22 

16-87 

Precis-writing .... 
Commercial Correspondence 

17*16 

53*73 

29*11 

and Business Training . 

6*93 

61-39 

31*68 

French. 

8*06 

69-49 

22*45 

German ...... 

24*01 

64-52 

21-47 

■ Xtalian .. 

35*71 

46*43 

17*86 

“ $pahJsh 

26*67 

38*89 

34*44 

Portugese .. . . . 

6*25 

62-50 

31*25 

' . ’ .' . . , , , 

33-33 

33-33 

33-34 

^'.^^ustani ., . , /. 

'33*38 

38-88 

33*34 

',Pfife^e»nd Norwegian . . 

60*00 

40*00 

0*00 


0*00 

25?:00‘ 

' 70*00 

■'Japaneaf.;^,^ ..... /■ ., 


;,0’00 

8 

1 

hsv. ''' rJ-t'j-i.i'• 

A.; 




yrrr ^ 'r;,.. t,- ' : ’' V 


Taude K. 

I'MUCEN'rAlU'lH OF SUOO.ESHES AND IAmLI l{.ES IN 

ADD Htaoek, 1900 7 K 9 10 11, 
Jdmnml (SUgo III.)._ 



1S)U(). 


l!)08. 


DHL 

First-class , 

12*86 

15-00 

12-99 

12*60 1 12-60 

ll*r>4 

Sccond-(4aRS' 49-i)2 

17-80 

51-95 

44-601.58-88 

4H-I5 

Failures 

37*22 

37*20 

35-06 

-.19-80 !U-02 

40-21 


IntiTmMiafo 

(Stage 11.). 


First-class . 

20*77 

.19-45 

2'2-m 

.13-31 12-77 

15-78 

Second-claHH 

47-32 

50*25 

.50-10 

5:t-7.5 -52-17 

56-00 

Failures 

31-91 

30-30 

27-00 

:12-9I 8-1-76 

28-22 


Ekm 

mtary (Stage I.). 


Passes . . ' 

59-39 

69-62 

04-46 

06-64 1 66-80 

(11-69 

Failures 

40-61 

40-ii8 i 85-65 

88-46 88-20 

35*31 


Tadde F. 

KdEMENTAUY I^IXAMINATIONS, S'l'AniO .1, 


Veur, 

N(». <»f 

No. of 

No* of 

cundidaU'H. iiiapci-M worked, 

i 

1901 

3,902 

4,158 

S 

1902 

4,871 

4,807 

8 

1903 

5,382 

6,020 

H 

1901 

6,401 

7,203 

9 

1905 

7,.'J97 

8,427 

10 

1906 

7,425 

H ,.587 

10 

1907 

7,692 

8,952 

10 

1908 

8 ,a 7 (i 

9, Hit 

10 

1909 

9,196 

11,069 

10 

1910 

lo,aa 9 

12,720 

i 10 

1911 

11,277 

i 1*1,286 

i 

10 


Table (r. 

Number of Pabkbb Worked in all Stag eh, 
1905-0-7-8-9-10 11. 



BtttRein, 

Stage IX. 

Stage L 

Total. 

1905 

4,844 

10,1583 

8,427 

23,804 

1906 



8,537 

24,176 

1907 

4,815 

■filiW 

8,952 

24,569 

1908 

4,795 

11,199 

9,811 

26,805 

1909 

5,483 

12,512 

11,069 

29,014 

1910 

6,309 

12,843 

12,720 

30,872 

1911 

5,981 

14,025 

14,286 

84,242 


The nttmhers fov Stage II. 5ncli:i(i0 the papem aet 
■ ■ •' „ ' ^' in Muster 
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In iKo Adva.iU3ocl Stage nearly all tlio 8iibjoet« 
show an increase, in most cases small. In two 
only the increase is important—^l^^renoh, in 
wivkih there were 160 more papers than last year, 
*and uDok-keeping Avith an addition of 216. 
There was an increase of 92 in Account¬ 
ing and Banking, 10 in Commercial Law, 
43 in English, 29 in Arithmetic, 22 in Com¬ 
mercial History and Geography, 62 in Gorman, 
and 31 in Precis-writing. Shorthand and Spanish 
are practically the same as last year, there being 
one more in the former and one less in the latter. 
The mnnhers in the other subjects are small, the 
ditl’cronces between tins and last year’s results 
being negligible. 

In this Stage, Book-keeping is l’)y far the 
most popular subject, the number of papers 
Wi)rked being 2,265. French comes second 
with 967, then Shorthand with 867. The 
number of French papers has increased largely 
of recent years. Last year the subject stood third, 
Shorthand coming second. Accounting and 
Banking follow.s with 499, then Typewriting 
with 222. The subject of Accounting and 
Banking was intrbduced in 1905, and the numbers 
entering for it have increased regularly year by 
year. Commercial Law, which was added to the 
list of siibjoots in 1906 also, has 247 entries. 
German lias increased, and there were 212 
|)apers w'orked in it. 

In the Intermediate Stage also nearly all the 
subjects show an increase over the numbers of 
last year, three only showing a falling o(f. In 
Commercial Hiatoiy and Geography there is a 
delicienoy of 33, in Shorthand of 120, and in 
Spanish of 31. All tlie other subjects have 
grown in numbers. Shorthand is the most 
popular subject in this Stage, with a total of 
4,344. Book-keeping with an increase of 438, 
and a total of 4,287, is very close, and will 
probably take the lead another year. The third 
large.st subject is French with 1,488 entries, 
205 above last year. Typewriting comes next 
with 887, and a small increase of 38. In 
Arithmetic there wore 731 and a large pro- 
]>ortional increase of 93. In German there 
were 354, only 37 more than in 1910. The 
numbers in English were nearly the same, 351, 
10 more than last year. The new subject 
,r—Commercial Correspondence and Business 
Training—attracted 303 candidates, which was 
very good for a beginning. The candidates for 
Pr6cis-writing were twice as numerous as in 
the previous year, 268, Avith an increase of 139. 
It Jis unsatisfactory that there should be so oon- 
itfcable a proportionate diminution in number 


of candidates in fSpanish, there baling been only 
90 as compared Avith 121 in 1910. Though the 
niimlxu* in Italian is not very huge, 28, it is' 
just double what it Avas last year. For Economics 
there Avas a small increase of 15. In Por¬ 
tuguese 3 more were examined than last 
year. There were a few candidates in Kussian, 
Hindustani, Danish and Norwegian, Swedish 
and Japanese—none in Chinese. 

In the Elementary Stage the 11,277 candidates 
worked 14,286 papers, so that, as is ahvays tlu^ 
case, a large proportion of the candidates in this 
as in the higher stages, Avere content with a 
single subject. 

Tlie largest number is Book-keeping—4,601, 
an increase of 785 over last year; then Shorthand 
2,661, a decrease of 75 ; Arithmetic 1,833, an 
increase of 231; Handwriting and Corre¬ 
spondence 1,742, an increase of 552; Type¬ 
writing 1,303, an increase of 172 ; French 1,192, 
a decrease of 162 ; German 428, an increase 
of 14; and Commercial Geography 401, an 
increase of 29. The other two subjects are 
Spanish 107, an increase of 27, and Italian 18, 
a decrea.se of 7. 

In all, 9,242 certificates were granted to 
successful candidates, and there wore 5,044 
failures. The percentage of success (04*69) is 
notcpiite so good as last year (66*80), or the year 
before (66*54), and this is to be x'ogretted. It 
rose steadily from 59*39 in 1906, and it i.H 
difHcult to understand Avhy the im])rovement 
should have ceased. Figures relating to the 
Elementary Stage for the past eleven years are 
given in Table F (page 1138), and the percentages 
of successes and failures for the last six in 
Table E (page 1138). 

The number of centres at which the examina¬ 
tions are hold has increased with the growth of 
the examinations, and during the last seven 
years in rather larger proportion than the 
number of candidates. In 1905 there were 383 
centres. This year there are 459. Of these, 346 
were in England and Wales, 48 in Scotland, 64 
in Ireland, and one in the Cliannel Islands 
(Guernsey). 

The different subjects in the two higher 
Stages may now be considered a little more in 
detail. The percentages of success and failures 
in each subject in the two higher Stages are set 
out in Tables C and D (page 1138), and^tlie 
general percentages* for the last six years in 
Table E (page 1138), Table H (page 1140), an4; 
Table I (page 1140). 

In Arithmetic there is a satisfactory incifew 
in the numbtr of entries, botK in, the AdyM^lj 
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Peuckntagks Faietjuks in age SiJluwc'i’s, Ai)V\N(imi> Staiji-:, Xt)()G 7 M-u-lo II. 




11)00. 

1007. 

1008. 

101)0. 

1010. 

1011, 

Arithmetic .... 

• 

33-02 

25-23 

83*07 

47-48 

14*00 

45-70 

English. 


36-50 

40*00 

41*50 

87*10 

84-07 

81-8:1 

Book-keeping , * . 


30-10 

32-04 

33-93 

11. *48 

30* iO 

45*21 

Commercial liistory and 
Geography .... 

48*40 

32-14 

37-98 

50*00 

44-00 

5.1 * 10 

Shorthand .... 


52-60 

02*18 

45-70 

73*90 

88* ,11 

00*82 

Typewriting .... 

. 

33-01 

31*10 

23-70 

29-70 

59*59 

21 • 78 

Economics .... 


25-53 

30-61 

32*07 

24 *02 

81,‘75 

45*40 

Precis-writing . , . 


40-48 

41-07 

28-00 

80-00 

*10-'JK 

80*80 

Commercial Law . . 


37-00 

1 30*45 

48-00 

83*80 

89-2! 

45*85 

Accounting and Banking 


31-00 

1 32-12 

30-21 

80 *08 

25-80 

27-25 

French. 


30-65 

30*45 

31-90 

21*74 

19-44. 

22-90 

German. 


28-70 

! 27*00 

34-73 1 

20*29 

28-75 

82-10 

Italian. 

. 

I 18-75 

14*40 ! 

14-28 

j 11-24 

14*28 ! 

12-00 

Spanish. 


34-83 

35*15 

27-27 

i 29-00 

45-12 

! 85*80 

Portuguese , . . 


11-70 

0*00 

U-00 I 

0*00 

10-00 

25-00 

Kussian ..... 


0-00 j 

0*00 

0-00 1 

0-00 

0-00 

0-00 

Hindustani .... 


’ * i 

. , 



. . 

0-00 

Danish and Norwegian 


0-00 

Sfi-OO i 

10-00 

11-00 

14-28 

80-00 

Swedish. 


0-00 i 


0-00 ' 

12-50 

0-00 

14-00 


Tahi.k 1. 

PEROENTACrEH QE FaTLH.UEH IN AIJ'i SUIUWOTK, ',1 NTEHMEniATH STAGhS, IDOIJ *7 H'‘U-IO , 11 . 



luod, 

11)07. 

llMIH. 

11)1)1), 

11)11). 

iDii. 

Arithmetic. 

37-89 

84-50 

84-38 

85*88 

81‘OH 

82-97 

English. 

20-25 

30*30 

87*54 

31-28 

28*17 

2H-49 

Book-keeping .... 
Commercial History and 

24-71 

27 84 

23-81 

80-74 


82-0)8 

Geography .... 

35-20 

50*80 

88*83 

83-30 

29-00 

30-01 

Shorthand. 

38-52 

27-70 

20*15 

80*04 

43-00 

25-27 

Typewriting. 

31-92 

31-59 

22-20 

:?l-6!) 

82-27 

2H-07 

Economics. 

32-20 

26-07 

30-77 

27*40 

i:m2. 

10-H7 

Precis-writing .... 
Commercial Correspondence 

35-07 

43-94 

38-33 

31-78 

27-91 

29-1,1 

and Business Training . 


,. 

.. 



31-08 

French. 

82*83 

29-04 

20-00 

29-88 

20*68 

22-45 

German. 

34-33 

85*53 

36*00 

40*15 

82-49 

2,1 ‘47 

Italian. 

20-00 

23-55 

13-00 

18-00 

14*29 

.17-80) 

Spanish .. 

18*29 

35-84 

27-00 

26-00 

28*97 

34*44 

Portuguese. 

38-67 

0-00 

0-00 

0*00 

30-77 

31*25 

Bussian. 

33*34 

44*45 

0*00 

83*34 

44-44 

33-34 

Dani^ and Norwegian 

20*00 

0-00 

9*09 


0-00 

0-00 

Swedish. 

** 60-00 

88-83 

0-00 

♦ » 

20*00 

75-00 

Japanese. 

100-00 

,, , 

38 *84 


100-00 

100-00 

. . 

, ^ 


0-00 



SB* 84 

Chinese, . , , . 

—i-.____ 

t Pk , 

** ' ■ 

*• 

0*00 

j 0-00 
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and Intermediate Stages ; i)ut thoiigk the per- 
cQixtaga of failures is lower in Stage II. it is 
higher in Stage III. This fact oorres]>onds witli 
the roinark of the examiner that the number 
of first class candidates has not increased in 
quite the same proportion, and that some of 
the candidates would have been better advised 
to defer taking this paper until they were more 
fully prepared. Still there was a considerable 
amount of sound and intelligent work, including 
some really excellent papers. Of the entries in 
the lower grade he also remarks that a great 
many arc not nearly up to the sttandard of the 
grade. 

In English also there vas a considerable 
increase in the number of papers, and, as far as 
can be judged from percentages, the standard of 
tile papers is much about the same as last year. 
The general results of the examination are 
reported as encouraging. A satisfactory feature 
in Stage II. is that a larger percentage of the 
candidates obtained first-class certificates. 

In Book-keeping there is in both Stages a 
considerable increase; but this increase in 
numbers is not accompanied by a corresponding 
increase in quality. In both Stages the results 
are distinctly less good than last year or the 
years preceding. 

In (lommercial History and Geography the 
numbers examined show an, increase in Sta-go HI. 
and a decrease in Htagc II. Although the iier- 
centago of failures was higher in both Stages, 
the. examiner speaks well of the work. Though 
he does not find in Stage HI. a corresponding 
rise in the quality of the work done, he thinks 
that in Stage 11. there was a very marked 
improvement in the general character and 
standard of the work. 

In Shorthand the number of candidates in 
Stage III. was practically identical with last 
year. In Stage II. there was a trifling falling off. 
In the Advanced Stage there is a decided 
advance in the first class, but a drop in the 
second class, and an increase in the proportion 
of failures. The diminution in the second class 
is to be accounted for by the alteration in the 
rules. Up to the present year a candidate failing 
in the first class paper might, at the discretion 
of the examiner, he awarded a second-class 
certificate. But on the whole this plan did not 
appear to give satisfaction, and it was altered in 
the examinations last held. In spite of this 
alteration, however, the numbers both of first 
and second class papers in Stage II, show an 
Increase, and there is a proportionate decrease 
ii;lhe number of failures. The quality of the 


work in this >Stag 0 has, in the examiner's 
opinion, shown a decided improvement. 

Ill Typewriting there were a few less papers' 
worked in Stage III, and a few more in Stage II. 
The percentage calculations show an improve¬ 
ment in both Stages, and this agrees with the 
comments of the examiner, who finds a grati¬ 
fying improvement of recent years both in the 
quality and the quantity of the work submitted. 

In Economics there is a smaller entry in 
Stage ni, but a larger one in Stage II. The 
cxaminei’ expresses regret that in the Advanced 
Stage the quality of the work shows a falling oil 
as compared with last year ; but, on the other 
hand, in the Intermediate Stage, the work as a 
wdiole has improved since last year. This opinion 
is confirmed by the percentage of failures, whicli 
is greater in Stage III. and loss in Stage II, The 
conclusion to he drawn from this fact is that a 
number of candidates as usual make the mistake 
of entering for the Advanced Stage who are 
only capable of deahng with the Intermediate 
paper. 

In Precis-writing there w^as a small increase 
in the ilidvaneed Stage, and a very large increase 
in the Intermediate. In the opinion of the 
examiner the work in Stage HI. was quite up 
to the average of recent years. In Stage 11, the 
proportion of first, class candidates was unduly 
small. 

In Commercial Law there ivS again a slight but 
satisfactory increase in the number of candi¬ 
dates, but only a small proportion of papers were 
good enough to reach the first class standard, 
and the p>ercentage of failures was larger than 
usual. The best papers sent in this year were not 
quite up to the rather high standard which has 
been maintained by the medallists in previous 
years. 

In Accounting and Banking there was a large 
addition to the numbers of last year. There has 
been a steady and continuous increase since the 
examination was established, and the number 
lias nearly doubled itself since 1908. The per¬ 
centage of first class is higher than in any 
previous year. Although the percentage of 
passes is rather lower than last year, the average 
of work on the whole compares favourably with 
that of previous years. 

The increase in the number of candidates for 
the French examination is one of the most 
remarkable features^ in the statistics of the, 
examinations of recent years. In Stage III. the- , 
percentage of failures is higher, but it is loirM 
in Stage II* On the whole, th^ examination 4^^. ; 
both classes has given satisafdtory result^ 
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(JaND-IDATKS E.KATMmKD IN 1!J0()-7~<S !0 11. 



U)U<>, 

1!»07. 

100.S, 


line. 

m\. 

Commercial Knowled^j^e— 

Stage HI.—Advanced .... 

4,3(W 

4,^79 

4,233 

4,770 

4.051 

5,131 

Stage II.—Intermediate (includ¬ 
ing Theory of Music) . . . 

9,572 

9,752 

10,033 

11,070 

11,310 

12 , 2:13 

Stago I.—Elementary .... 

• 7,425 

7,092 

8,270 

1 

9,190 

10,289 

11,277 

Totals. 

21,359 

21,723 

22,597 ’ 

25,042 I 

20,283 

; 28,011 

Music (Practice). 

407 

■; 457 

432 

392 

339 

283 

CollocLuial Modern Languages . . 

044 

029 

015 

050 

012 

rm 

Army Candidates. 


1 _ 

1 

05 

00 

i 04 

Totals in all Subjects . . 

22,470 

1 

} 22,84!) 

1 

j 2:),7:iH 

20,155 1 

27,330 

29,574 


Tablr L. 


Viva Vocic Examinations HKtiO imiiiNO 1010-11, 


Place of Examination. 1 

hail*. 

1 

c t 1 

la ! 

C' j 

1 

32 1 

“B s’ 

i 

1 i 

5 

French 

Guernsey Education Commit fcce. 

1910. i 
Nov. 17 . 

&U j 

i 

5 ■ 

1 i 

24 , 

% 

1*4 

3 

Acton and Ohiswich Polytoohnio. 

,1.9,11. : 

M 22 . 1 

19 

4 , 

9 , 

t» 

Livorpool School of Oommeroe. 

April 23, 27 | 

41 j 

2 1 

1 

30 i 

9 

Manchester Education Committee. 

May 15 . ! 

13 

4 ; 

7 i 

2 

Enfield Technical Institute. 

M ay 29 . ; 

20 

4 j 

13 

3 

Kensington College 

.luiio :i . 

20 

7 ■ 

13 

0 

Eirkheck College. 

flumi 9 . . ; 

28 

0 

15 

7 

City of London College (Candic'lato.s from Ijoudou PolytoclinicH) 

4i,nm .12 . i 

28 

7 

IH 

It 

Birkbeck College (Candidates from London Polytcclmics) , . 

4imo:i4 

29 

0 ; 

17 ' 

() 

, Pitman’s School (Candidates from London Polytechuios) . . j 

June K) . 1 


19 ' 

7 

5 

Merchant Venturers’ Technical College, Bristol. 

4 uno 20 

ilH 

B ! 

10 ; 

9 

‘‘Barnsbury Park” L.O.O. School. 

Juno 28, BO 

40 

17 1 

22 I 

1 

L.O.G. Evening School, Sussex Koad, Brixton. 

July 3 . . 

17 

7' 

^ i 

2 

L.C.O. Evening School, Plough Boad, Glapham Junction . . 

July 4 . , 

18 

! 2 ’ 

10 i 

0 

L.O.O. Evening School, Ghounxert Boad, Pookham .... 

July 5, 7 . 

40 

1 16 ! 

19 

0 

L.O.O. School of Arts and Crafts. 

July 10 , 

li\ ' 

10 ; 

4 

2 

German 






Manchester Education Committee. 

May 10 

10 

2 

0 

2 

Pitman’s School (Candidates from London Polytechnics) . . 

Juno 8 . . 

20 

i 12 

9 

5 

City of Loudon College (Candidates from London Polytechnics) 

Juno 13 

29 

1 7 

13 

9 

Merchant Venturers’ Technical College, Bristol. 

June 19 . 

1 25 

! 1 

13 

, 11 

L.O.O, School of Arts and Grafts. 

July 11 , 

: 20 

4 i 

13 

' 3 

Spanish 






. Manchester Education Committee. 

May 18 . 

; 

2 ^ 

' 3 

a 

' Birmingham Education Committee •. . . ... . . . 

May 27 *. 

1 14 

1 ! 

1 '7 

0 

of London College (Oandidates from London Polytechnics) 

June 15 . 

1 15 

2 

0 

, 4 

^ ;• fkiUan . ' ’ 






; , Gohege '{Candidates from London Polytechnics) . . 

June . 

10 

2 

7 

' 1 



688 , 


812 

, 129 .. 
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tilt) general Htanda-rd apiK^ai’s to have been 
maiiitainocL 

It is a little loniat’kable that while in other 
quarters there are complaints ot want of atten¬ 
tion being paid in this country to the study of 
Oerman, the numbers entering for the Society's 
examinations in that subject by no means 
conllrm such a view, as there is an increase in 
both Stages ; and the examiner reports that it 
is evident that an increasing number of students 
are reading German with intelhgenco and profit. 
The imprt)V(}.ment noted last year has bcou well 
maintained. 

The examin(?.r in Ttnlijin speaks well of the 
work submitted in both Stages, 

Tlie examiner in Spanish considers the work 
in Stage Til. satisfactory as regards the majority 
of the candidates, though a good many had not 
tho least right to attempt such a liigh standard. 
On the otlier hand, tho work of tho candidates 
in Stage IT. was well up to the standard required. 

In Portuguese there is ho sign of improvement, 
rather the contrary. The numbers show a slight 
decrease, and the standard is distinctly lower. 

With regal’d to the other language examina¬ 
tions there is not a groat deal to be said. The 
numbers arc much too small for any general 
oonchisions to ))o drawn from the results. Where 
so few candidates enter it lias gonorally Inxm 
considered desirable to keep the standard down, 
witli a view of encouraging .stLul(3ntH to enter; 
but in some ciiises tho utmost leniency lias not 
HulUcod to justify tlu) passing of some of the 
caudidai'-es. 

With rcferonco to the new subject adde4 this 
year to the Intermediate Stage—Commercial 
Oorrespondcnco and Business Training—^both 
the number of entries and the results may be 
regarded as quite satisfactory. It was thought 
well that for the lirst year considerable leniency 
should he shown, and the standard was kept as 
low as was consistent with justice. After a few 
years it will certainly be expected that to obtain 
a hrst-class oortifioato candidates will have to 
display a higher standard of knowledge. 

,For tho Viva Voce Examinations held this 
year in Modern Languages 583 candidates 
entered—a decrease on last year, when there 
wore 642. These examinations were started in 
1902, when 280 candidates were examined. The 
numbers rose to 681 in 1905, after that there 
was a slight falling o^. Examinations were 
held this year in French, German, Spanish, 
and Italian j there have also in previous years 
been a few entries for Portuguese, but none 
l&xtered during ,the last three years* The 


numbers were; French, 420; German, 110; 
Spanish, 37; Italian, 10. Table (page 1142) 
gives in detail the results of this year’-s 
examinations. 

The examiner in colloquial French reports 
that the examination was in no way below the 
level of its predecessors. The German examiner 
again says that though the number of candidates 
examined was smaller than in 1910, the per¬ 
centage of successes was higher, and considers 
that the general results were extremely satis¬ 
factory. The results in Spanish are still rather 
unsatisfactory, tliough a little better than last 
year; the numbers entering were a little larger, 
and the proportion of failures was smaller. 
Though the niunbers entering in Italian is never 
very large, the candidates appear to be better 
taught, and the proportion of failures is always 
very small. 

The examinations in Rudiments of Music 
and Harmony were carried on as usual at the 
same time as the Commercial examinations, and 
the results appeared as part of the results of the 
Intermediate Stage. The total number of candi¬ 
dates shows an increase as compared with last 
year. This year there were 691, compared with 
(>19 in 1910, 699 in 1909, 716 in 1908, 641 in 1907, 
and 637 in 1906. In Rudiments of Music, 398 
candidates presented themselves, whereas last 
year there wore 377. In Harmony there were 
293, as compared with 242. Of the 398 candi¬ 
dates in Rudiments of Music, 337 passed and 
61 failed. Of the candidates in Harmony, 224 
passed and 69 failed. The examiner, on tho 
wliole, reports favourably on the results, wliich do 
not differ very much from thoiso of recent years. 

A report on the Practical Examinations in 
Music has been published in the Journal.^ 
283 candidates were examined—a decrease of 
50 as compared with the 339 last year ; of these 
214 passed and 69 failed. These examinations 
have been carried on continuously since they 
wevQ established in 1879. The numbers for a 
long time did not vary very Avidely. In the ffrst 
year 117 candidates were examined. Tho 
numbers increased gradually to 276 in 1891, 
and to 393 in 1895.' The largest number yet 
examined was 566 in 1900. During the last few 
years there has been a small but steady diminu¬ 
tion in the numbers. The standard has not 
varied much, but is now a little higher than it 
was. The general level of attainment is con¬ 
sidered by the examiners to be about the same 
as for the last few years. 

* See ^Tuly gist, lOU, Vdl. IIX, p. , 
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At tlui mpjost of the Army (■outuuh the 
OouiK^il, in arrai^Ln^l to hold a spociitl 

annual examination in Shorthand for noldiera, 
and such an examination has been held every year 
since. In 1007 there were 40 candidates; in 
1908, 84 ; in 1909, GO ; in 1910, 00. This year 
thtH'c were 04 entries. There were 26 centres 
in the United Kingdom, India, South Africa, 
and Egypt. These examinations were hold on 
March 30tli. Of the 64 candidates, 47 passed 
and 17 failed. In the Advanced Stage there 
wore 7 second class, but no hrst. In the In¬ 
termediate Stage there were 15 hrst and 25 
second. The percentage of successes is a little 
over 73, whicli is not as good as last year, which 
was 82. Still this is much above the average of 
Shorthand examinations. 

The Examination Programme for 1912 was 
issued three weeks ago. In it will be found the 
fullest possible information about the Examina¬ 
tions, a syllabus of each Stage of each subject, 
and the papers set in 1911. The attention of 
both teachers and students may he drawm not 
only to the syllabuses but also to the ronxarks 
of the various examiners on the results of last 
year. It will be found that these contain many 
valuable and helpful suggestions, and the work 
of the candidates year after year shows that far 
too little attention is paid to them, 'reacluu's 
eapeoially should study those remarks, and h(* 
guided by them in the instruction they giv<‘. 
to their pupils. The remarks of each (aamimu* 
follow his examination paper in the Prognunim^ 
for each year,* 

The regulations for the Examinations in 
Music (Theory and Practice), and those for the 
Viva Voce Examinations in Modern Languages, 
are also given at full length. 


COTTON-GROWING IN ERITREA. 

As one of the aims of the Italian Government in 
the development of their African colony of Eritrea 
is the keen desire to give to the cotton industry, 
at present largely dependent on American cotton, 
a new, and what might be called home ” supply 
of the raw material, much importance is attached 
to the proposal to cultivate cotton on a large scale 
in Eritrea, Investigations have proved that about 
000 acres can at present be utilised for such 
, cultivation without any special preparation of the 


■ ^Programme (18^ pages) is post free 

can be obtained on application to tlie Secretary 
; the JKoyax Society of Arts, Adelpm, London, W.Ci Efo- 
^‘ gr^^'^ts>ontaimng tbe set in 6,7, S, S, 10 can 
’ ^;;be pbtsdn^ at' tb# pripp, ^ l‘^be,,^eeilatlphl,#pd 
be bad sei^arately C^itbout ibe papers)' 


soil, and an additional ucroH ii' advantage, 

be taken of the natural iiuuulatimiH. Wil-h tlio 
oonstnustiou of the hyilraulic works, already 
studied and planned out, for the irrigation of the 
plains of 'I’esBonei and the valley of the Barca, a 
much larger area can eventually be adapt^ed for the 
growing of cotton. It is estimated that the two 
areas are capable of producing ‘261,000,000 pounds 
of cotton annually. A Milan (joneern, which holds 
a concession for the cultivation of cotton in Eritrea, 
has already two ginning* plants in the c.olony- one 
at Agordat, and a loss important one at lOassowah. 
Erom about 2,;10{) acres conceded to tins cjotnpatiy, 
a productioti. of 2,200,000 pounds was expected 
in 1911. This is not a notahJo (juantity, but 
the small production is due largely to the cost 
of transportation. This is tlio most important 
question in the economic, development of the 
colony, and tlio Italian Govennnent proposcH ttj 
extend the present railway lino from Masisowah to 
Asmara (now nearly completed) as far as Kcrtnt, a 
farther distance of about sixty miles. With this 
line in operation, the products of the valley of the 
Barca will bo i)rought by mil to the port of 
Massowah in five days, instead of the eighteen 
days by camel as at present. The Ministerial 
project moots with general favour, and it is holleved 
that the extension will be built, and iti oxwathm, 
within the next two yeu.rs. 


THE USE OF ELECTRICITY IN 
NEW ZEALAND. 

Tho dcunaiid for el(Hjtri« 5 ity In Now Zealand for 
industrial purposos, sucli as for factorioM, mining, 
tramways, stretst lightirig, and for doiuestic light¬ 
ing, heating, and cooking, is inenuising constantly, 
Tho public has bcjcotne so educated to oloctricity, 
that tho need for its cheap dovtdopmont by water 
power is well reeognisotl by local government 
authorities, who now fool that unhsss they are 
prepared to permit private capital to establish 
water.power works, they can no longer refrain 
from committing thomBolvoa to tho necessary 
expenditure and risks. At present, according to 
tho American Consul on special service in New 
Zealand, 1,^20,000 units of electricity are sold 
annually for oleotrio lighting in Wellington, 742,060 
in Dunedin, and 869,620 units in Ghristchurch. In 
Auckland electric lighting has just been intro¬ 
duced, In all those cities, except Dunedin, oleo- 
trioity is now produced from coal. Electric street 
lighting is already fairly well developed in Welling¬ 
ton and Dunedin, 562,000 units being \ised last 
year in Wellington, and 102,000 units in Dunedin. 
In Auckland one road has been successfully lighted 
with jdame arc lamps, and, no doubt the system 
will he extended to all the main thoroughfares, 
in Ohristohuroh street lighting hy electricity has 
not yet been attempted, except for a few arc lamps 
maintained at the trapway stopping places. The 
Minister of PnMio ^orks estimates that 
the'next owing t© the introduction ’of 
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cheap electric power, Wolllngton will have 190 
miles of streets lighted with Q20 electric arcs and 
2,000 electric glow lamps; Auckland, 150 miles 
lighted with 200 oloebrio arcs and 500 electric glow 
lamps; Chriatchurch, 170 miles lighted with 220 
electric arcs and 400 electric glow lamps; and 
Dunedin, 180 miles lighted with 240 electric arcs 
and COO electric glow lamps. It is stated, on the 
same authority, that the demand for electricity as 
a domestic utility will probably bo as great as for 
electric lighting. It is estimated that within five 
years’ time there will be 4,200 electric stoves and 
heaters aisod in WolUngbon, 3,200 in Auckland, 
8,100 in Christchurch, and 3,200 in Dunedin. 
Among the electro-chemical industries suggested 
for Now Zealand in connection with Its water 
power is the manufacture of calcium carbide, the 
imports of which are increasing each year. Pro¬ 
bably of still greater importance to New Zealand 
is the possibility of elootrio smelting of iron and 
steel, as the country is fortunate in having iron 
deposits, and the necessary limestone fiux within 
easy distance of extensive water power. 


HOME INDUSTRIES. 

I'ha C'?‘qps.—The preliminary statement showing 
the estimated total produce and yield of crops in 
1911 has just been issued by the 13oard of Agricul¬ 
ture and Pisheries, and shows that the wheat crop 
of 1911, amounting to 7,882,196 guartors, is the 
largest returned siinse 1899, and exceeds hy nearly 
one million quarters the crop of last year. The 
yield per acre was one and ono-saveiith biishols (8'0 
per cent.) above the average of the precoding ten 
years, and two and a half bushels more than in 1910, 
though smaller than in 1909 by nearly one bushel 
per aero. Each of the other crops is more or loss 
below average. The yield of barley was one and 
a half bushels per acre below average, and the total 
' crop is more than a million quarters less than the 
average, and smaller than in any previous year on 
record. Oats wore over two bushels per acre short 
of an average, and the total crop is less than in any 
year since 1901. Beans were five bushels per acre 
below average, and, notwithstanding a substantially 
increased acreage, gave a total crop of 120,000 
quarters less than in 1910. The yield of peas was 
slightly bettor than in 1910, but nearly a bushel 
per acre below average. Clover and “ seeds hay 
yielded 5 owts. per aero, or 16 per cent., below 
average, while meadow hay gave little more than 
three-fourths of an average. The total crop of 
olover and “seeds” hay is the smallest since 1893, 
and of meadow hay the smallest since 1901. Alto¬ 
gether, the hay crop of 1911, amounting to 7,183,240 
tetos, is 2,333,000 tons less than that of 1910, and 
about per cent, below the ton years’ average. 

(Che poiton Orop.—-Messrs. Hubbard Brol <fe Oo., 

» who are amongst the most careful of American 
, j?|!p»mmentators on the affairs of the. cotton market, 
ii^qrt by autioipafion Messrs. Neill’s estimate of 


a 15,000,000 bale mmimum crop. They write; “ It 
now looks as though the crop would exceed 
15,000,000 bales, and no one knows what such a • 
crop is worth, but that is a chance the speculator 
must take. The question is—Is he ready to take 
it now ? We do not see that he is, but we note his 
inquiries.” The inquiries referred to here are from 
those who are waiting a favourable opportunity to 
buy cotton as an “ investment ”—that is, with a 
view to holding it indefinitely for a substantial 
rise. Messrs. Hubbard think that if trade conditions 
wore better, and the troubles in Tripoli and China 
were at an end, speculative buying might become a 
feature of the market. However that may be, the 
probabilities point to an American cotton crop of 
unexampled proportions. It maybe taken as oorbain 
that tho crop will be close upon 15,000,000 bales, 
and may well exceed those figures. The highest 
previous record was 13,566,000 bales in 1904-5. 
Low prices would, therefore, seem to be assured, 
although we may be sure that American manipu¬ 
lators will do what they can in the way of holding 
back the surplus supply and curtailing next season’s 
acreage to keep up prices. During the past four 
weeks the quoted decline was fifty-six points, 
making a difference of per lb., or 33 per cent, 
in the price of the raw article as compared with 
last year. The position of the spinners is in 
pleasant contrast to what it was in the last two 
seisons, and though tho civil war in China, and 
threatened coal strikes and railway strikes at home, 
are adverse counters, it is reasonable to anticipate 
that tho present improvement in the textile trade 
will bo maintained. 

The Growth Aymts ami the MiMlmmm —^It ls 
tho practice of tho Crown Agents for the Colonies 
to deal only with actual manufacturers. In this 
way thoy eliminate the middleman. An attempt 
is now being made to induce the Department to 
vary this practice and to recognise the merchants. 

It is contended that they are often in a position to 
offer better terms than the manufacturer. Often 
thoy have large stores of the article required, and 
would supply requirements forthwith. Then they 
are more familiar with local conditions, and experi¬ 
ence has given them a greater aptitude for securing 
exactness in the work required, than a manufacturer 
who is concerned with no particular market. 
Again, tho Grown Agent, buying in the colony^ or 
from merchants here who would sell on o.i.f. 
terms, would know exactly what he was paying, 
whereas by buying from the manufacturer he is not 
aware of the exact cost to the colony until he has 
calculated the cost of packing, insurance, and 
freights. And yet again, the merchant contends 
that he is better acquainted than the manufacturer 
can be with the terms imposed by law as to the 
make up and marking of goods. The arguments in 
favour of the merchant being allowed to tender 
would seem to be weighty. 

, ■ .s: 

JRubber It seems likely that the oultt- ’ ^ 

vation of Oea^a rubber on the xJpp0r, BlU0.Nil# isMtv 
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bo carried on successfully, and tliaii a good deal of 
wild rubber will be got from the Balu*-ol-Ghazal 
province. The Imperial Instituto furnished reports 
during 1910 to the Oovernmont of the Sudan on 
Landolphia and Geara rubber on the basis of 
investigations conducted in the scientific and 
technical department, followed in some instances 
by submission of samples to manufacturers and 
experts for technical trial or valuation. The report 
gives details of two consignments. A small con¬ 
signment of rubber from the Bahr-el-Grhazal, 
derived from the indigenous vine, was forwarded 
for examination and subseoLuent sale. The rubber 
w'as in the form of biscuits and sheet, varying from 
light to dark brown; it was of good quality and 
contained from 92*7 to 93*6 per cent, caontcbouc 
in the dry material. The consignment, weighing 
647 lbs.” was divided into four lots and sold in 
London at prices ranging from 6s. 9d. to 8s. 4<i. 
per lb. Brokers reported that the rubber was ex¬ 
ceptionally strong, and that prepared with a little 
more care it should realise prices comparing 
favourably with those of Eastern plantation 
rubbers. A sample of Geara rubber, derived from 
two-year-old trees at Mongalla, consisted of clean 
biscuits of pale yellow rubber which exhibited good 
physical properties. Great care had been used in 
the preparation. It was not quite as good in com¬ 
position as specimens of Geara rubber from Ceylon, 
but it was superior to several samples from East 
Africa which have undergone examination at the 
Imjierial Institute. 

The Inmrance BUI .—It may bo taken as certain 
that the Insurance Bill will become law before the 
end of the year, unless the House of Lords rejects 
it. The Ministerial majority is unshaken, and, 
with the closure, will enable Ministers to carry 
the measure. Some of its more glaring anomalies 
have been removed or lessened, hut it is to be 
feared that in its final form it will he very faulty. 
' Perhaps that was inevitable, having regard to the 
conflicting and varied interests with which it deals, 
bub more prolonged discussion than it will receive 
was necessary to make the measure one that 
might be regarded without deep anxiety as to 
its effect when in operation. For example, an 
amendment was moved, the intention of which 
was to prevent approved societies selecting certain 
oases for insurance and rejecting others at 
will. Mr. George opposed it. In doing so he 
said that the societies would depend for thoir 
success upon good management, which is true 
enough; but ho went on to say that snch good 
management would be shown not in a careful 
selection of good, healthy, insurable persons, but 
in the rigorous examination of claims for sick 
benefit, and that even a doctor’s certificate to the 
efieeb that the applicant was^iok must not he 
hcoepted as prima /ncia evidence that the sickness 
fide. The deader interested in the matter 
'Should refen to the ofiioial parliamentary report 
ter M;r. George’s exact words; the,,above is their 
j^uryqrt. But thejr''will nqt beer ^aminetion. 


I’he Bill makCK the society rospousiblo for exetis- 
sivo siciknesB, and excessive sickuoss lueopus one 
of two things, oitlu'r an additional levy or rodneod 
benefits. But the first factor in producing a 
sickness claim not iii ax<;oss of the aefenarios’ 
exjiecbation, is the careful scrutiny and soloction 
of now entrants. .\nd any socitdy whieb refuses 
to pay sickness bonofit upon the meditjal 
of qualification for it will act unlawfully. In such 
a case the medical evidouco must be absolute, 
but Mr. George thinks otliorwiso. In his opinion 
the evidence must bo judged “ rutlilesslyd' You 
are to accept tbo workumn’s proposal and bis 
money, in return for which you give him a (i(,ujtrae.t 
to i)ay certain benefits, and then you are, to set 
up a standard of your own by which to df,Hddo 
whether the bonotits shall bi,^ p.aid or not, 

Canadian Tnmiigratkm.^lHmni^ tho hist ten 
years Canada has received nearly 2,00(),f)00 im¬ 
migrants, of whom approxirnatoly 7fi0,000 wore 
from the United Ivingdom and 760,000 from tho 
United States. Up to the close of the fiscal year 
ended March 81st, 1911, tho total was 1,714,826 
for the decade. Since then nearly 200,000 more 
have arrived, divided about equally between 
British and Amor loan immigrants. About f>5 pi 3 r 
cent, of the iininigranfcs arriving from tlie Unihsd 
States have boon farniiers, who for tho most part, 
have settled in the prairie proviiusos, Thirty*eigbt 
per cent, of tho total number from tho Unitoil 
States made entries for homosOvids in tin' Wf'st. 
About 80 per cent, of tho Murep<«in arrivals were 
farmers or fann lahourers, ae.ouvilinij to the 
American Gonsul at Kingskm, while 2/> pei* eeni/, 
wore classed as general labourers, and nearly the 
same percentage as moe-hanics. M'he influx ol* 
negroes has totalhul u. little over -lOO, while 5,200 
Hindus have e-omo to Canada. Of tho Britisli 
immigrants, approximately 500,000 have been 
English and Welsh, 150,000 Ke.otch, and abeut 
45,000 Irish. Figures for other nationalities 
include, Austro-Hungarian 121,000, Italian 68,817, 
Eussian 39,950, Swedish 19,849, German 21,14,6, 
French 10,236, Norwegian 18,798, Syrian 5,228. 
Western Oanada rooeivod some 800,000 more 
immigrants than tho eastern sootio,n, Saskatche¬ 
wan and Alberta received more than half ii million. 


NOTES ON BOOKS* 


London Hou8,Kri I'Uiom 16f)0 to 1820, A con¬ 
sideration of thoir arehiteoture arid detail. By 

A. E., Eichardson and 0, Lovett GUI. Ijondon: 

B. T. Batsford. 15s. net. 

Although so many illustrated books about London 
have been published of late, Messrs. BiohardHon 
and Gill have found fresh ground to cultivate in 
the representation of the dwelling-houses situated 
in. the pld streets and st|uar&, and they have 
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o,xhibitod boautioFi Ukoly to bo ovai'luokod by tlio 
otiaual pasaer-by. Q^liia, howover, is nob moroly a 
book of piofcui’OH, as bho oxainplos aro choson in 
accordanco with a sysboraatic plan by which bhe 
years covorod by bhe title are divided into throe 
periods—(1) The Formative period, 1666-1720; 
(2) Middle or l^illadian, 1720-1760; (3) Refined 
or Formal Cla^,'.ic, 1760-1.S20, The reason why 
bhosG houses aro so well worthy of notice is that 
tliey were produced hy the chief architects of their 
times, such as Wren, Isaac Ware, Taylor, Chambers, 
the brothers Adam, Bonomi, Loverbon, Hoano, Nash, 
and Dccimus Burton. 

The West-End squares aro amongst the chief 
glories of London, and tlie houses aro hero safer 
from iutorferenco than those in bnsinoss quarters, 
but a very fine speciinon of Adam’s work—IFarc- 
wood House, Hanover Square—-lias lately been 
dcistroyed to make room for the erection of a huge 
building. Two of the handsomest houses in Bt. 
.Taines’s Square—Lichfield House (No. 15), designed 
by “ Athenian ” Stuart, and Sir Watkin Wynne’s 
house (No. 20) by Robert Adam—are both illus¬ 
trated ill this hook. No. 15 has always boon 
recognised for its beauty, whilst No. 21) was 
generally overlooked until the revival of interest in 
Adam’s work. The latter is unpretentious, but its 
originality and charm are so oonsidorablo that 
possibly those who examine it carefully will prefer 
it to Stuart’s more noted work. 

Three of the plates aro devoted to the Adolpln, 
and show an excellent doorway in John Street and 
the front of Allianoe House in Adam Hbroot, with 
Stii enlarged view of the luico-like baloonios. The 
authors have produc(3(l a charming sorieH of 
drawings of fanlights and balconies. Tbt» Hcnsoloss 
destriuition of some of these things in the nino- 
toonbh century is amazing. In Russell Bquan^ 
may ho soon a house with a fanlight of one sheet 
of plate glass, and next door a beautifully designed 
fanlight like unto those figured by the authors. 
What must have been the standard of baste of 
those who replaced such a work of art by a plain 
piece of glass ? The illustrations to this book, ex¬ 
hibiting the manifold beauties of many apparently 
commonplace houses will surprise oven those who 
know London streets well, for they aro shown 
designs which aro well worth a pilgrimage to see. 

H. B. WincATmiSY, 


GENERAL NOTES. 


Thi3 Swiss HoTifT. Ihdustbv.— The number of 
tourists who frequent the Swiss hotels ranges from 
400,000 io 500,000 a year on an average^ about 
SO per cent, of whom are Germans, 20 per cent, 
Swiss, 15 per cent. English, 12 per cent. French, 
6 per cent, Americans, 4 per cent. Russians, and 
2 per cent, Belgians, These travellers, according 
40 the Belgian Minister at Berne, ^ expend on 
iail average about?* ten shillings a day,^ 'Purmg 


at least two months, beginning with the middle 
of Bocombar, the hotels of St. Moritz, Davos, 
(Irindolwald, Adelboden, and Montreux are filled. 
Chateau d’Oox, Engelberg, Andermatt, and other 
parts, all have a winter season, as do also localities 
in the Jura mountains of Vaud. The influx of 
foreigners to the shores of Lake Geneva is 
explained by reasons of climate and the world¬ 
wide reputation of specialists who reside there, 
principally at Lausanne. The winter clienUle is 
composed chiefly of English and Germans. During 
the winter of 1909-10 English patrons formed 48 
per cent., Gormans 22 per cent., Swiss 14 per cent., 
French 0 per cent., Belgians and Dutch 3 per 
cent., Americans 3 per'cent., Russians 1 per cent. 
Much money has been spent in the course of the 
last few years in the construction of new, and 
the enlargement of old, hotels, hut there are no 
statistics in this regard later than for the year 
1905. Statistics for that year show that the total 
capital engaged in the Swiss hotel industry was 
about .■281,000,000. 

Royal Sanitary Institute Congress, 1912,— 
The Royal Sanitary Institute have accepted an 
invitation from the City Council of York to hold 
their Twenty-seventh Congress and Exhibition in 
that city from July 29th to August 3rd, 1912, 

Non-Ferrous Metals ' Exhibition.—A n inter¬ 
national exhibition of non-ferrous metals will be 
hold at the Agricultural Hall, Islington, from May 
Gfch to 18bh, 1912, under the presidency of Sir 
Gorard Alfred Muntz, Bart., President of the 
Insbituto of Metals. This is the first exhibition 
entirely* devoted to the display of non-ferrous 
metals, their 'alloys, the apparatus used in their 
manufacture, and their applications to commercial, 
Hcieutific, and domestic purposes. 

The World’s Output of Coal, 1909.—According 
to the report recently issued by the Chief Inspector 
of Mines, the number of persons engaged in mining 
and quarrying throughout the world in 1909 was 
considerably over six millions. Of this total nearly 
one-fifth were employed in the United Kingdom 
and more than one third in the British Empire. 
More than half were employed in getting coal 
alone, Great Britain employing over 997,000, the 
United States 666,000, Germany 688,000, Franco 
190,000, Russia 174,000, Belgium 143,000, Austria 
nearly 134,000, and India over 119,000. The 
world’s total output of coal was 1,113,000,000 tons, 
the value of which is estimated at nearly 
i£400,000,000. As compared with 1908, these figures 
show an increase of 45,000,000 tons in the output, 
but a decrease af £9^500,000 in the value. 

The Banana,Industry of Santiago de Cuba.— 
The production of bananas is second in importance 
among the agricultural industries of Santiago de 
Cuba. There are three districts where bananas are 
grown for export. Saetia, on Nipe Bay J Sagua d^ 
Tanamo, on Tanamo Bay^ and in the region 
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Baracoa. The plautings at Sactia aucl Sa^'iia do 
Taimmo aro on lowland along fcho vallovs of fcho 
Yumuri tmd Tanarao Blvors. Tlie Hoil is a deop 
loam, formed from the deposits of the rivers and 
streams flowing from tlio Mayari mountains on 
tho south and from decomposed vegetation. At 
Baracoa, the plantings are in the valleys and on 
the mountain slopes. Tho soil is also a deep loam 
from a disintegration of the rooks and earlier 
vegetation. There has been a largo decrease in 
banana growing for export during the last decade. 
Large areas devoted to that industry have been 
planted in sugar-cane, because greater returns 
are derived from land planted with cane, and 
because tbo fruit produced in Cuba cannot compete 
with that of the Central American States, the 
winters of Cuba being too cold and dry. All tho 
bananas produced for export are sent to the United 
States. 


MEETINGS FOR THE ENSUING WEEK. 

Mokbav, NovEiimifin 18...East India Associatitm, Oaxtou 
Hall, Westminster, S.W., 4.30 p.m. Sir Roland K. 
Wilson, " Compulsory Education for India in tlu* 
Lig’i\t of Western Experieneo.” 

Sanitary Engineers, Caxton Hall, Westminster, g.W., 
8 p.m. Sergeant PunM-orth, “ Camp Sanitation : 
My Experiences during tho Amnial Training, lull.” 

Brewhig, Institute of (Loudon flection), Crltorii»n 
Restaurant, Piccadilly, W., 8 p.m. Mr. L. Clunv, 
“Mechanical Refrigeration and its Application t«> 
tho Browing Industry.*’ 

Post Ollico Electrical EnginecrH, at the Institution 
of Electrical EngincerB, Victorla-embaiikuunit, 
W.C., 6p.m. Mr. W. H. Mountain, “ Pepartmontal 
Oontraots,” 

Hurveyora, 12, Groat Georgo-strect, 8.W.; 8 p.m. 
Opening Address by the Presidont, Mr, W. Edgar 
Borne, M.P. 

Mechanical' Engiueors, Htorey’s-gato, We.stinlnstor, 
-S.W., 8 p.m. (Graduates* Heetioii.) Mr. ,7amo.s 
Brainier, “ Modern Locomotives.” 

Loudon School of Economics, Glare*market, W.C., 
5 p.m. I)r. C. S. Loch, “ State Insurance.” 

London Institution, Einslmry-circus, E.C., 5 p.m. 

' Mr. S. L. Hughes, “ Oddities in Parliament.” 

Architectural Association, 18, Tuftou-street, 

7.30 p.m. Mr. T. B. Pulton, That the True Hope 
of Architecture lies in the Study of Good Modern 
Work.” 

Tuespav, Novi5]siBi?ft 14...Sociological, at the Royal Socimy 
OF Am, John-street, Adelphi, W.C., 8 j).m. 
Rev. Principal Garvie, “Contemporary Social 
Developments of Canada.” 

Asiatic, 22, Albemarle-street, WL, 4 p.m. Sir Chavles 
J. Lyall, “Tho Pictorial Aspects of Ancient 
Arabian Poetry.” 

Oivfl Engineers, 26, Great George-street, West¬ 
minster, S.W., 8 p.m. 1, Mr. A. H, Roberts, 
“ The Loch Leven Water-Power Works.” 2. Mr. 
f. B. Bonnenschein, “The Hydro-Electric Plant 
in the British Aluminium Company’s Factory at 
Kiulpolfleven,” 

■ ..Phonographic, 86, Russell-square, W.C., 8 p.m. 

. (Traill Taylor Memorial Lecture.) Dr, W. Ro.sen- 
, hain, “.Optical Glass.” 

Si, ... .^hropolQ^cal,, 6d, Gr^at Russell-street, W.C., 
. '3.16p.m. Mr. R. W. Williamson, “The Mafulu 

ft,. «-Mountain of "British Kew Guinea/’ 

WMteM Booms, WhitehaM-place, S.W., 
^Im^riaUsm,” 


\Vkunksi«ay, Nuvi'JMnmt L»...RoVAi. soriETV ok auth, 
duhn-Htvect, Adelphi, W.r,, 8 p.m. openinp, 
Addre.sS of tho !fi8th .Siwdon hy SaiuiiU'.son, 
Vi«,'i‘-Pri‘Hidout and (ihuirmun of t’omodl, 

Metcorologioal, 2.'"), Groat Goorgo-stroot, H.W,, 

7.30 p.m. I. Mr. G. Harding, “TlU' .Abnormal 
Summer of inil.” *2. .Mr. W. harden, “ NoG'.s «»n 
Solar Halos.” 

InciUporatiMl Aeeounimits {.St.udents' Siwlety), ;>n, 
Gre.slnun-Hlre(!t, 0.30 ]).in. Mr. V. T. Tun- 
wtall, “Some 1,’touts as to Heeds and other 
limtrunient.s.'’ 

Auctioneers (.runior MemhcrH), IM, Kusselhstjniirc. 
W.G., 7.30 j>.m. Mr. E. K. Sluepheril, “ Gomhnd.- 
ingu Knrniiure Sahi from lleginning to End.” 

Micritseoideal, 20, Il!inov<‘r-Hquare, W., 8 p.nn 

1. Mr. J. E. Bartinrd, "A Geometric Slide IMmto- 
microgruiduc AppurattM." 2, itev. HHdoric 
Friend, “British Eoehytraehls. II. The <lenns 
KHderleia.” Mr. II. .1. Grayson, Slides of Uueh 
StatMotis. 

thiited Service Institution, Whiltdmll, S.W., 3 p.m. 
GapbainO. d. Burke, “The Airship as an Aid to 
the. Solution of ExlHting Strategical BrohlcmH.’' 

Mining and MetJilhtrgy, at the Geologle.al Soidety, 
Burlington House, \V., H jnm. I. IMscusHifOi on 
Mr. Eugmm Ooste's paper, “ FallaeieK iti tho 
'rheory of the. 0rKani<5 Origin of Pct.i'tdeunis.’' 

2. l)iKcn.HHlon on Mr. H. S. IhiirM pHp<*r, “The 
Economies of Tuhe-Milling," 3. Mr. U. It, Sleotiuiu, 
“Tim Whim Mell Gopper Minn, We.st PUham, 
NorthAVtist Australia.*' 

TiinimDAY, NoVKMiiKi; Bi...hinnean, Burlington House, W., 
8p.m. 1, Hr. R, R. GutcH, “Recent Researches 
on (Enothera.” 2. Mr. th 0. Hrticc, “Home Floristh; 
Results of the Int.erimthmjvl Vhytogeographlcal 
Excursion thrmighthe British fsh's.” 3. Mr, .N, H. 
Maenamam, “ Additional Hhservutlons on Pehu ia 
in tho Foxglove,*’ 

t'hemlcal, Burlington Uonsi*, W., H.3n p.m. I, Messrs, 

'1*. S. Patterson ami H. II. Montgoinm'le, “Tin* 
lulluenee ill* Nmitral SolventH on V ehHdtyof Ileae- 
Moll. Part 1. ' TrnnHfortualhm of AnfMH.ynahh»xime 
in Various .Sidvmd.s.*' 3. Mr. (1. T. Morgan and 
Miss K, M, G. Mlcktethwait, “Organic Herivatlvis 
of Antimony. Part IL' Tim orienting Irdhumee of 
Atifclmonie HuliHtitmuitH in the lUm/.eiU! NucIimih.*’ 

3. Mr. A. H. Sahvay, ‘Mdunnleal Examination of 
(’iilahur Beaus.” 4. Mr. S. 0, PieUerlng, “ Hopper 
.Salta and their Behaviour with Alkalis." h. Messrs, 
th 0. Heudersou and It. Bt>yd, “ GoidrihutituiH tt» 
tho Gheraistry of the ’rorpones. Part XIT.- Byit- 
thettis of a Monthadlene frmn ^I’hymol, and of a 
Dihydrodiefchyl Bensanie from Phtmol.” 

toiuhui Institution, KiuHlmry-circus, K,G., d p.m. 
Mir. H. Bonuiuont, “Troy<»M." 

Historical, 7, Sfuith-stjuare, Gray’s Inn, W.CJ., .'■> p.m. 
Mr. 0, K. Wuhstov, “ Some AHpw^tMof CuHtlereagh's 
Foreign Policy.” 

(Jhhm Society, Caxhm Hall, WcNtminster, H.W., 
Hp.m. Dr. Ghao-clm NVn, “'rhe Ltmgevltyof Ghirui," 
FitiuAY, Novemuku :i7...1Uumiuating EnglucurH, at the 
Royai, KocikI’Y ok a,UTS, .Hdm struet, Adelphi, 
W.O,, H p.m, 1. Itoport of Progress <luriiig tin; 
Vacation, hy the Honorary Secretary, 2. Hr, 

IL R, B, HicUumti, “ N<^tei on the Ueslgu of 
Motox'-Gar Headlights. ” 

Brewing, Institute of (yorkshirc ami North-Eastern 
Hootion), Queen's Hotel, Leeds, 7.31) p.m. Mr, 
Harold Wager, “The Dual Nature of the Yeast 
Plant Nucleus,” 

Mechanical Engineers, Storey's»gato, WArntmlnster, 
S.W., 8 p.m. 1. Discussion on paper hy Messes. 

E. M. Eden, W, N, Rose, atidF, L. Cimnlnghom, 

“The, Endurance of Metals; Experiments on 
Rotating Beams at tJulversifcy College, X*oudon.” 

2. Mr. J, H. WlaksbMd, ** D(mhle-Cdtttn|f and ^ 

Righ-Bpeed Plaptng Machines^*’ 
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CONTRIBUTIONS TO THE READING-ROOM. 


Thii Comal have to aaknowhdge, with thanks to the Propietors^ the fecei])t of the 
follo'wuuj Transaetions of Societies and other Periodicals. 


TRANSACTIONS, li'W. 

Aoronuiutical Sooiofcy, rJoiunial. 

Afi^icaii Society, rTounml. 

Amoiicau Acadciuy of Aflw aud Scicucos, Proceed¬ 
ings. 

Amoiican Ohomical Society, Journal. 

American Institute of Architects, Bulletiiu 
American Institute of Electrical Engineers, Trans¬ 
actions. 

American Institute ot Mining Engineers, Trans¬ 
actions. 

American Leather Chemists’ Association, Journal. 
American Philosophical Society, Proceedings and 
Transactions. 

American Hooioty of Civil hlngiuoors, Transactions. 
Amorioan Society of Aleohanioal Engineers, 
Journal and 'L'ransactions. 

Architectural Assoeiation, Journal. 

Association of Engineering Societies {American), 
Journal. 

Australasian Association for the Advancement of 
Hciouco, Report. 

AuHtralian OJlicial Journal of ]Ai,tontH. 
l^agncros-da-Bigorro, Soci6tu lUmond, Bulletin, 
Barrow and District Association of Engineers, 
Transactions. 

Bath and West of England Society, Journal. 
British Association for the Advancement of 
Science, Report. 

British Dental Association, Journal. 

British Fire Prevention Committee, l*ublicationB. , 
Brussels, Minist^ire des Colonies, Bulletin do 
Colonisation oompar^e. 

-, Sooi6te d’Etudes Oolonialos, Bulletin. 

-, Travaux Publics do Bolgiquo, Anuales. 

Canada, Royal Society, Proceedings and Trans¬ 
actions. 

Canadian Institute, Transactions. 

Canadian Patent Oflioo, Record. 

Canadian Society of Civil Engineers, Transactions. 
Chartered Institute of Patent Agents, Transactions. 
Chemical Society, Journal. 

Chicago, Field Museum of Natural History, 
Publications. 

——.—, Western Society of Engineers, Journal. 
Cleveland Institution of Engineers, Proceedings, 
Cold Storage and Ice Association, Proceedings, 

East India AHSodation, Journal 
Farmers’ Olub,troumal 


Franklin Institute, Journal. 

Geneva, Booi6t6 des Acts, La Revue Polytoohnuiuo. 

Geological Society, Quarterly Journal. 

Glasgow, Royal Philosophical Society, Proceedings. 

Haarlem, Koloniaal Museum, Bulletin. 

Imperial Department of Agriculture for the West 
Indies, Publications. 

Imperial Institute, Bulletin. 

India, Goologioal Survey, Memoirs and Palseonto- 
logia Indica. 

-, Govoriimout of, “ Agricultural Ledger.” 

Iiidian Meteorological Department, Monthly 
Weather Review. 

Institute of Bankers, Journal. 

Institute of Browing, Journal 

Institute of Chemistry, Proceedings. 

Institute .of Metals, Journal. 

Institution of Civil Engineers, Minutes of Pro- 
ooedings. 

Institution of Civil Exiginoers of Ireland, Trans¬ 
actions. 

Institution of Electrical Engineers, Journal. 

Institution of Engineers and Shipbuilders in 
Scotland, Traxisactions. 

Institution of Gas Enginoors, Transactions. 

Iiistitution of Mechanical Engineers, Proceedings. 

Institution of Miuing aud Metallurgy, Transac¬ 
tions. 

Institution of Naval Architects, Transaotions. 

International Catalogue of Scientific Literature. 

Iron and Steel Institute, Journal. 

Japan, College of Science, Imperial University, 
Journal 

Japan Society, Transaotions and Proceedings. 

Johannesburg, Chemical, Metallurgical and 
Mining Society, Journal 

Junior Institution of Engineers, Record of Trans¬ 
actions. 

Kew Gardens Bulletin, 

Lima, Direocion de Pomeiito, Boletin. 

Linnean Society, Journal 

Lisbon, Sociedade de Geographia, Boletim. 

Liverpool, Engineering Society, Transaotions. 

-Literary and Philosophical Society, 

Proceedings^ 

London Chamber of Commerce, Journal. 

Lyons, Sooi6t4 d’Agriculture, Sciences et Industrie, 
Annales., 

Manohostor Literary aud Philosophical Society, 
, Memoirs and Proceedings. 
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MancliGster, Municipal Bcliool of Teclinology, 
Journal, 

-Steam Users’ Association, Reports. 

Milan, Associazione Elettroteonica Italiaiia, Atti. 

f Munich, Koniglische Eayorische Akademio tier 
Wissenscliaften, Publications. 

-, l^olyteohnischer - Verein, Bayorisches 

Industrie- uhd Gewerbeblatt. 

National Indian Association, ‘<The Indian Magazine 
and Review.” 

National Physical Laboratory,iCollocted Researches. 

National Service League, Journal. 

New South Wales, Institute of Architects, Journal. 

--j Royal Society, Journal and Pro¬ 
ceedings. 

New York Academy of Sciences, Annals and 
Memoirs. 

North-East Coast Institution of Engineers and 
Shipbuilders, Transactions. 

. Nova Scotian Institute of Science, Transactions. 

Paris, Gomit6 International des Poids et Mesures, 
Proofs Verhaux. 

-, Conservatoire National des Arts et Metiers, 

Annales. 

-Soci6te d’Encouragoment pour I’ludustrie 

Nationale, Bulletin. 

-, Soci4t6 de G(5ographie Oommerciale, Bulletin. 

-, Soci6t4 des Ing^nieurs Civils, M6moires. 

-, Sooiete Internationale des Eleotriciens, 

Bulletin. 

-, Soci6t(5 Nationale d’Accliinatation de Prance, 

Bulletin. 

Patent Office, Illustrated Official rJournal. 

Pennsylvania (Western), Engineers’ Society of, Pro¬ 
ceedings. 

Philadelphia, Academy of Natural Bciencos, Pro¬ 
ceedings. 

-j Engineers’ Club, Procoodings. 

Physical Society, Proceedings. 

, Quekett Microscopical Club, Journal. 

Royal Agricultural Society, Journal. 

Royal Asiatic Society, Journal. 

, Royal Astronomical Society, Memoirs. 

Royal Cornwall Polytechnic Society, Annual 
Report, 

Royal Dublin Society, Proceedings and Trans¬ 
actions. 

Royal Horticultural Society, Journal. 

Royal Institute of .British Architects, Journal. 

Royal Institution of Cornwall, Journal. 

Royal Institution of Great Britain, Proceedings. 

Royal Irish Academy, Transactions and Proceed¬ 
ings. 

Royal Meteorological Society, Quarterly Journal 
and Record. 

Royal National Life-Boat Institution, The Life- 
Boat ” and Annual Report. 

Royal Sanitary Institute, Journal. 

Royal Scottish Society of Arts, Transactions. 

Royal Society, Philosophical Transactions and Pro- 
eAedings. 

.RoyAl Society of Edinburgh, Transactions and Pro- 

V ' eeedings. A , . 

Statistical Spoiety^ Journal, 


Royal United Service Distitntiou, Journal. 
Smithsonian Institution, Report and Publietitien.s. 
Society of Antiquaries, Arclnoologia and Ih'ocoed- 
ings. 

Sooioty of Arcliibocts, Journal. 

Society of Biblical Arclueology, ih’oceedings. 
Society of Ohcmioal Industry, Journal. 

Society of Gymmrodorion, Magazine. 

Society of Dyers and Colourists, Journal. 

Society of Engineers, Transactions. 

South Wales Tnstitute of Engineers, Proceedings. 
Tramways and JJglit Railways Association, Offunal 
Circular, 

Victoria Institute, rloumal of the Transaetions. 
Wisconsin Aedaorny of Scionctis, Transaetions. 

JOURNALS. 

Weekhj, 

Amateur Photographer. 

American Architect. 

American Gas Light Journal. 

American Machinist. 

Architect. 

Auto-Motor Journal. 

Board of Trade ffpiirnal. 

Bookaollor. 

Bradstroot’s. 

British Architect. 

Britisli Journal of Miotograpliy. 

Builder. 

Building Nows, 

Cabinet l\lak(ir. 

Chemical Nows. 

Chemist and Druggist. 

Chronicle (Montreal). 

Ghronitpue. 

Oolliory Guardian, 

Contractors’ Record. 

Cosmos: Revue dos Sciotjcos. 

Economist. 

Electrical Engineer. 

Electrical Eugineering. 

Electrical Industries. 

Electrical Review, 

Electrical Times. 

Electrician. 

Electricity. 

Engineer. 

Enginoeriug. 

Engineering Record (Now \R)rk). 

English Mechanic, 

Flight. 

Gardeners’ Chronicle. 

Graphic. 

Grocer. 

Indian Engineering, 

Iron and Coal Trades Review, 

Journal of Gas Lighting. 

Journal of Horticulture. 

Lancet. 

Leather, 

London County Council Gazette. " 
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Machinery Market. 
l\IaBtor IhuUlcr. 

Mochaniouil inoor. 

Meohanical World. 

Medical Press and Circular. 
Minors’ (lanotfeo. 

Mining Journal. 

Mining World (Ohioago), 

Musical Standard. 

Nation. 

Nature. 

Notes and Queries. 

.Pago’s Wotddy. 

Pharmaceutical Journah 
Photography. 

Practical l^lngincor. 

Produce Markets’ Review. 

Public Ox)inion. 

Queen. 

Railway News. 

Railway Times. 

Revue Industrielle. 

Royal Automobile Club Journal. 
Sanitary Record, 

Saturday Review. 

Science. 

Sclentihe American. 

Shii)ping World. 

S'pectator. 

Sphere. 

Surveyor. 

To.N:tilo Mercury. 

Timber Nows, 

Timber T’rades Journal. 
Wednesday .Review ('Prichinopoly). 
Work. 


Agricailtural Nows (P>arbados). 
Browers’ (lazetto, 

Corps Gras Industriols. 

Finance Chronicle. 

Irish Builder and Engineer. 
Jeweller and Metalworker. 
Madrid Oiontifioo. 

Perak Government Gaxotto. 
Quinnaino Colonialo. 

Railways (Calcutta). 

Revue du Travail (Ilrussols). 
West India Oommittoo Circular. 


Monthly. 

Agricultural Bulletin (Singapore). 
Agricultural Journal (Pretoria). 
Agricultural Record. 

American Silk Journal. 

Analyst. 

Architectural Review. 

Arms and Explosives, 

, Board of Agriculture Journal* 
Brewers* Journal, 


British Trade Journal. 

Building Societies’ Ga/otfce. 

Cassif‘ r’s M aga/.i no. 

Caterer. 

Cold Storage and Ice Trades Review. 

Commercial America. 

Concrete. 

Cooper’s Vehicle Journal. 

Co-partnership. 

Cotton (Atlanta). 

I )ecorafcor, 

Dyer and Calico Printer. 

ICdueatioiial Times. 

Iilnginooriug T^Iagazine. 

Engino(3dng Review. 

Forro-Coi\creto. 

Fotogratia Artistica (Turin). 

Foundry Trade Journal. 

Furniture Trade Review (New York). 

Gas and Oil Power. 

Geographical Journal. 

Giornalo del Genie Civile (Romo). 

Horological Journal. 

Ice and Gold Storage. 

Illuminating Engineer. 

Imperial Colonist. 

Indian and Eastern Engineer. 

Indian Review (Madras). 

International Sugar Journal. 

Investors Alontlily Manual. 

Journal d’Agriculture Tropicale. 

Journal d’Hygieue, 

Journtiil of Department of Agriculture of Victoria. 
Leather ^IVados’ Review. 

L(K‘.al Govornmout Review. 

London Teacher. 

‘ Machinery User. 

Marino Knginoor. 

MorcaJitilo Guardian. 

Alillor. 

Mbis Sciontifiquo ot Industriel. 

Moniteur Soientifique. 

Musical Times. 

Oostorroiohisohe Monatssohrift filr don Orient. 
Paper Makers’ Monthly Journal. 

Philosophical Magazine. 

I^hotographio Journal. 

Photographic Times (Now York). 

Plumber and Decorator. 

Pottery and Glass (Now York). 

Pottery Gazette, 

Process Engraver’s Monthly, 

Proi)ri6t6 Industrielle (Berne). 

SciouoG Abstracts, 

Boottish Geographical Magazine, 

Secretary. 

South African Engineering. 

Steamship. 

Symons’s Meteomlogioal Magazine, 

Textile Manufacturer. 

Textile Recorder. 

Tropical Life. 

United Thn^Hre. * 
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Wiifc'jhiuiUvur, Jow(.iIlcr, tuul Sil,vc5‘sniilili. 
Wiitof. 

World’s Carriors. 


(t^iiarinThj. 

Agdcultui'ail Joiu'iuil of India. 
Colonial Ofiicc Jounuil. 
Edinburgh Review. 

Quarterly Review. 

West ludiai i BillIctii i. 


NEWISL’ABERS. 

Afriesui Mail. 

Afrieaii World, 


British Australasian. 

CJoylou Observer (Overland Edition), 

English man (Calimtta). 

Hindu (Madras). 

Homo and Colonial Mail. 

London and China Tidegraph. 

Loudon Commercial liecord. 

Madras Weekly Mail. 

Newcastle Weekly Clironicle. 

Nottinghamshir<‘, Ciiardian, 

Pioneer Alail (Allahabad). 

Shipping (razette and Lloyd’s List (Weekly 
Summary). 

South Africa. 

Times of Ceylon (Weekly Summary). 

Times of India (Overland Weekly l?lditioij). 
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INDEX TO VOL. LIX, 


A. 

ii“Al)abrolt<m, lldherfc, the national labour «x- 

ehiuiffCH, tns 
Aeuidents in faofcorio.M, <142 
Accountant hill, 570 

Adama, ProfcHfjor Jolui, csaininaiioiis itt their Ixiarinj^ 
on national ellleicncy, yis 

Adulteration of food, ptiiwr hy OharloH B. (JaHNal, 44 k 
A eroplane post, 022 

Agricultural hiHtniction during winter In Ifrutice, 1047 
labourers, uarnlngB of, fidn 
. re.searcli, 1024 

— --relurns, 1061 

Agriculture and electricity, 074 

-- produce of cropH, 00 

.■“”» Koyal Hociety of Arts and, IlOH 

Albert Medal, preaentod to Afine. Curie,by H'.M. AiubuHsadijr 
at Paris, 41; list of awards, 417, 447 ; awarded to the Uoii. 
Charles A. Parsons, C.R, LL.I)., D.Sc., P.E.S., 771); annual 
report, 810; prcHonted to Hir Oharlos I^u-hous, lC,C.b., hy 
the Duko of Connaught, President, 8rt0 
Alberta, a (^o^operatlvo scheme for, 854 
Alenind from tho carob bean, yoo 

-(wood) industry in Germany, 852 

Alfalfa (Biborian) in Saskatchewan, 912 
Algeria, Fremdi trade ndth, 1048 
Aluminium, iO0u 
-convention, 742 

Amethyst, Us virtues, iimi Its name, lettn by Hfr Gnorgii 
Hivdwood, K,.ai..R., C.H.L, M.l)., LLl)., 112U 
Amshovy ilshory at Cannes, oaa 

Anderson, tho Uev. ,r. If., dfw., the Dutch lalamreolonieH, 220 
Andrews, Frank M'., p(iyi% Amerioaa architecture, 720; 

silver medal awarded to, for H20 

Anthrax, steriliHation, 22U 
Aritivari, electric power-station at, 884 
Antwerp, Port of, in lOlO, 071 
ApprentleeHliIp scheme, autioinobile engineering, 884 
Architecture, American, paper by Frank M. Andrews, 720 
Argentina from a Britisli point of view, ?w/^crby (.lainphell 
P. <>gilvie, 4y 

-- the cattle-breeding industry of, 1025 

Argyll, the Duke of, rCT., G.C.M.G., G.O.V^O,, dtw., the 
resoui'cijs mid problems of the Union of South Africa, 488; 
chair, (lanadn and Canadian Banking, 714 
Art, all-British applied, 555 

— Board of Bducafcion examluatimis in, 870, i)l0 

.- <iducatioti In tho jewelry,gohisinlthlng, and aillod trades, 

paper l>y Gm»rge B, B.uining, 498; imm% W, Augustus 
rttcwaril twid Philip Newman, 537 
' Xtoyal Oolh^ge of, report on, 1)70 , 

• - schools, boudon, 1101 

Arts and Crafts, 120, 205, 80o, 400, 510, 554, 072, 770, 852, Olo, 
070,1101 

.. —, (.larnberwtdl scliool of, 8«o 

. ..-— Society, Sir lolm Oass, 556 

Arundel, Sir Arundel T., K.C.8.I., dUc., Indian superstitions, 
388; chair, tho trend of mineral deveiopniont in India, 626 
Asidtalt, Kentucky rock-, and its uses, by Malcolm H. 
Crump, O.B., 560 

Astor, Waldorf, M.P., Mm., the adulteration of food, 469 
Australia, British trade with, 689 
—--—, Commonwealth of, paper by Captain K, Muirhead 
ColUns, E.N., aM.a, 641 

— —dried fruit trade, 62 

. > Frettoh ejfjplorors of, 1047 ^. - 


Australia, northern territory of, 23 

-, tariff revenue in, 462 

-- United States delegation to visit, 1046 

Ansivalian irrigation areas, 012 

--- manufactures and British manufacturers, 674 

-;-- navy, oil fuel for, 689 

-shipping laws, 592 

--silver coinage, 074 

Aviation i»i Italy, military, 1008 
Ayar, P. K. Uajam, ohituarp, 181) 

B. 

Baker, T. 'Phorne, presentation to, of modal for his paper on 
“ Telegraphing Pictures,” 15 
Banana cultivation in Mexico, henetiueu and, 950 

-industry of Santiago do Cuba, 1147 

Bank amalgamations, 609 
—a state agricultural, 494 

-of England, by the Right Hon. Frederick Huth Jackson, 

930 

-- stock, 443 

—, Yorkshire Penny, 984 

Banking, Oamida and Canadian, paper by F. Williams 
Taylor, 714 

-in India, paper by Reginald Murray, 263 

— in 1910, 293 
Banks, bogus, 501 

Barrett, Professor W. F., F.R.S., letter, experiments with 
“ water-finders,'* 38!) 

Bayley, Sir Hteuart Colvin, a.C.S.1., vote of thanks to 
Chairman of Council, 16; dim,, tho Taj Mahal and its 
relations to Indian ai’chltecture, 179; annual meeting, 826 ' 
Beaumont, E. 0., dim,, wheels, aucieut and modern, ami 
their manufacture, 633 

, W, Worhy, dim., motor transport at home and in 
tlm colonies, 253 ; corrugation of tramway rails, 1058 
Bodhird, Admiral Bir Frederick George Denham, O.O.B., 
chair, tho progress and prospects of mining in Western 
Australia, 66 

Bedouin desert bread, 807 
Boot (jerked) industry of Uruguay, 1124 
.Beer production and consumption in Germany, 832 
Beet-sugar factories, paper by Hal Williams, M.I.Meoh.F., 
M.T.K..E., 666 

- in Europe, cultivation of, S99 

. —--Industry, economic aspects of the introduction 

and establishment of a British, hy Sigismimd Stein, 982 
Beot growing in Victoria, 1046 
Beetle, tho mustard, 914 

Boll, .T. S., dim., art education in the jewelry, goldsmithing, 
and allied trades, 509 
Bicycles in France, number of, 1082 
Birds'-nest Industry in Siam, 38 

Birdw(K>d, Sir George, K.O.T.Fm C.S.I., M.D,, LD.D., the 
.Christmas tree, 140, 164 ; disc., the Taj Atahal and its 
relations to Indian architecture, 177; eliM., modern 
machine bookbinding, 369; disc., Indian superstitions, 
877; chair, art education in the jewelry, goldsmithing, and 
allied trades, 497; note on Indian superstitions, 927; notice 
of “ Regimen Sanitatis,” 955; tetter, the pea-nut, 1007 ; 
tetter, the etymology of natron, 1061; letter., the amethyst, 
its virtues, and its name, 1126 
Birkbeok building society, 796 

Blackett, W, 0., dUe., methods of detecting fire-damp in 
mines, $0 ^ . 

Bleaching i^ooess, new, 1060 * ' ; , v.4' 
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Blytli, Lttrt.1, efatir, the resources aiitl pi‘‘>hIoiiis of the 
Union of South Africa, 431; (Zwt*., the Coiumouwealth of 
Australia, 553 
Boilermakers’ lock-out, 60 
Boifibayj the housing question in, 909 
Bookbinding, modern machine, paper by George A, Stephen, 

• 339; letter, Reginald Ryves, 394 ; letter, G. A. Stephen, 414 

Bookbindings, trade, 200 
Books, i^otes ok 

Arias, Harmodio, B.A., LL.B., The Panama Canal, lOSS 
Brewing, Collective Index of the Joiirnal of: 1S5S7-19IO, 1106 
Briggs, B. A., P.E.I.B.A., The Essentials of a Country 
House, SS3 

Bright, Charles, F.B.S.E., M.Inst.C.E., M.I.E.E., Imperial 
Telegraphic Communication, 937 
Britten, E. J., Old Clocks and Watches and their Makers, 
710 

Brown, G. Baldwin, M.A., The Arts and Crafts of «>ur 
Teutonic Forefathers, 322 

Olemson, H., Office Procedure and Business CoiTespon- 
dence ; and Alethods and Machinery of Business, 93S 
Coutts, H. T., and G. A. Stephen, Manual of Library 
Bookbinding, 855 
Crystal Palace, Sydenham, 1047 

Cundall, Frank, F.S.A., Some jJ^otes on the History of 
Secondary Education in Jamaica, 867 
Day, Lewns F., Alphabets Old and Xew, 62 
de Seliucourt, Basil, William Blake, 538 
Douglas, James, M.D., Journals and Keminiseences of, 37 
Douglas, Loudon M., F.B.S.E., The Bacillus of Long Life, 
444 

Dngmore, Badelift'e, Les Fauves d’Afriqiie photographies 
chez eux, 990 

Edge, J. Harold, F,0.S., Xotes on Practical Cotton Finish¬ 
ing, 639 

Enoek, C. Reginald, F.R.G.S., An Imperial Common¬ 
wealth, 6L 

Gardner, Ernest A., Six Greek Sculptors, 53S 
Gillies, H. Cameron, M.D,, Regimen Sanitatis, 955 
Godfrey, Walter H,, The English Staircase, 622 ; A History 
of Architecture in Londou, 925 
Grebby, John King, Modem Business Training, 119 
Hart, John Hinchley, F.L.S., Cacao, 957 
Hooper, Luther, Hand-Loom Weaving, 37; Silk: its Pro¬ 
duction and Manufacture, 856 
Horner, Harlan Hoyt, The American Flag, 260 
Jackson, William, Dictionary of English and Spanish 
Technical and Commercial Terms, 513 
Johnson, V. E., M.A., The Gyroscope, 444 
Iamb, Sir John Cameron, G.B., O.M.G., The Life-boat and 
its Work, 394 

Laurie; A, P., M.A., D.Sc., Materials of the Painter’s 
Craft, 363 

Leeming, F. B., Income-tax, 797 . 

Lethaby. W. R., Mediae%'al Art, 538 
Lilienthal, Otto, Bird-flight as the Basis of Aviation, 829 
lunge, Ernest, Compulsory Working and Revocation of 
Patents, 165 

Magnus, Sir Philip, M.P., Educational Aims and Ettorts, 
189 

Mauclair, Camille, Antoine Watteau, 1129 
Metson, George, Quantity Surveying, 110 
Murdoch, W. H. F., B.Sc., M.LE.B., The Ventilation of 
Electrical Machinery, 925 
Paiiers on Inter-Racial Problems, 1089 
Photographic Almanack, British Journal, 110 
Pickworth, Charles H., The Slide-nile, 797 
Piggol^, Sir Fmncis, Studies in the Decorative Art of 
Japan, 189 

Porter, Robert P., The Ten Republics, 1CS9 
Richardson, A-. 1., and C. Lovett Gill, London Houses from 
1660101820,1146 • * 

X Rolleston, H. D., M.D„ F.R.C.P., On Writing Theses for 
M.B. and M.D. Degrees, ^9 
. Sdentiflc Handicraft, 260 

^be Soya-Bean of Manchuria, 1128 



BOUK8, HuTios OJi {lUUltinttiHl) i— 

Tookey, W. A., How to Mamigc a 8uction Gas Producer, 
867 

Tremeaiiie, Mary and Newman, Fables and Ihiiry ’Pales 
for Little Folk, 383 

Watson, Colonel Sir i\ M., K.C.M.G., C.B., British Weights 
and Measures, 148 

Wehb, Herbert Laws, The Development (*!’ the'L’elcphone 
in Europe, 321 

Whittaker’s Arithmetic of Elu(;trieal Engineering, SS3 
Willmott, Ernest, F.R.I.B.A., English HcAiso Design, 829 
Books of the year (1910), 208 
Boot and shoe trade, 512 
Bosnia and Herzegovina, potailation of, 556 
Brahy, Frederick, F.C.8., F.CLS., ohitvarp, luVs 
Bradford and Australia, 705 *■ 

Bramley, Percy, dfsc., the trend of iiiinoral <4^velopment in 
India, 664 

Brandy in Germany, the manufacture of, 1028 
Brassey, Lord, disc., Canada and Canadian i)anking, 72s 
Brazil, technical education in, 744 
-, textile fibre industry of, 920 

Breton, Miss A. C., avchmology in Peru, 1004 ; amnont 
frescoes at Chiclien Itza, 1022 
Brewery stocks, 413 

Brewing and modern science, Ckititor Lratiired by Professor 
Adrian J. Brown, F.R.S., 939, 959, 975, 993; 209 

Brewing companies, two great, 935 
Bricks, glass and porcelain, 24 
British Columbian horticultuve, 2U 

-forestry, 414 

-fruit growing experiments, 1103 

Bronze-casting in 8iam, 619 
Broom industry of Honduras, 987 

Brown, Professor Adrian, d., F.R.B., OaMor LvetareK, 
brewing and modern science, 939,959,975,993 ; HpUahm, 200 
Bulgaria and British trade, 190 
Burgundy (sparkling) in France, 396 
Burma’s oil industry, 1103 
Burmese Xhiiversity, 363 

Butler, D. the manufacriire of Portland ccnienl., 488 

Butter (coco-nut oil) in Austria, 398 

C. 

Gable, au All-British, 23 

Cadman, Professor John, dine., methods of <lctectiug ilre- 
damp in mines, 30 

Caisson sickness and compressed air, paper by Leonard Hill, 
M.B., F.R.S., 400 

Gama, Dorabjee Pestonjee, ohituarn, 61 
Camphor production in Burma, 951 

Canada and Canadian banking, paper by F. Williams Taylor, 
714 

(Canada and Australian trade, 674 

-and British capital, 130, 073 

-, British trade with, 589 

-, flax for Irish linen manufacturers, 674 

-forest conservation in, 206 

-progress of, 130, 363 

Canada’s emigration restrictions, 462 
Canadian coinage, 1104,1128 

-crops, financing, 1046 

-dividends for British shareholders, 973 

-immigration, 1146 

-school of commerce, 854 

-waterways, 1104 

Canal schemes, 536 
Canals, Ireland’s, 621 
Cane industry of South China coast, 1123 
Cantlie, James, M.A., M.B., O-M., D.P.H., paper, plague 
and its spread, 484; silver medal awarded to, for his 
paper, 820 

Cantor Lectures i—Kotices of publication of rei)rints, 65, 
295,939, 1131; annual report, 818 
1st Course Industrial pyroraetry,” by Charles R. 

Darling, A.R.Q.So.1., F.X.a, 133, 149, 180, 194; 
, syllabus^ 2 " 
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(;ant;>h T/Motouks » 

211(1 Cuur.so“ Ktf.hiufj;,” by KroiU'rick Wodmore, Old; 
,sulh(hHH, li>2 

Ord Ooui’HO“ Hrewiiiiij; and inodcrii KciuiK^e,” by Pro- 
foHsor Adrian .T. Brown, F.lbS,, 0;19, 5)50, 07,5, 003; 
syllahiiii, 200 

4th Course *‘Tho applhsjitions of olo(jfcrie heating,” by 
Professor ,T, A. Flomiug, D.Se., 833,857, 

870, 885; .307 

.5bh Course * Hock crystal: its structure and uses,” by 
Alfred E. l'„. Tutfcon, D.So., 1040, 10553, 

1070,105)1; sijUahm, r>40 

Capital (British) in the (liiitcd States and the colonies, 200 
Carpet industry. Oriental, lOOO; kttiu% C. A. nindley, 1105 
Cassalj Charles 11., p<(per, the adulteration of food, 44s 
Castor oil, tolMK co, atul cotton cultunj in H(uitli Africji, fvftr.r 
i)y lA ,T. Four..), 073 
Caviar industry, Russian, 98.5 

Oouiont (PorCand), the nuumfacturo of, papvr by A. C. 

Davis, F.C.H., As.soc.lnst,C.K., 480 
Ohapirnm, S., d'i.sr., linprovonionts in the trauHporl and 
di.stribution of goods in London, (51,5 ; 700,700 

Chatley, Ihvd’essor JHei'hovt, B.8o., Chinese natural philosophy 
and magic, ,557 

Cheese, the inanufaetm*e of Pont rEvdque, 1100 
China and opium, 910 

-, business method.s in, 033 

-, industrial develoi)mont of, 002 

Ohineso natural philosophy and magic, )>y Professor Herbert 
Chatley, B.Sc., 557 

Chisholm, Eohorb F,, F.R.T.B.A., F.8.A., pupvr^ the Taj 
Mahal, Agra, and its relations to Indian architocture, 170; 
leUa\ 394 ; silver modal awarded to, ft>r his pdper, 820 
Christmasdroo industry, American, 33 

-j the, by Sir Coorge Blrdwood, K.O.I.K., C.S.I., 

M.D., LL.D., MU, 154 

Christy, Cuihbort.M.B., C.M., Verba (or mafci'O tea, 1.48 

CigarottoH and tobacco, Egyptian, 201 

Ciimumon in Ceylon, scarcity of, 002 

Clarke, Sir Caspar Purdon, O.V.O., C.I.K., Lb.D., ohUunrit, 538 

Clai'ko, Somers, F.8.A., Mter, the I’aj Maluil, Agra, 

(51ayton, C. H. X, (b'sc,, cxporliueiits with “ waioMlndors," 
301 

Clerk, Dngald, lAH.S., dlso., motor transport al. liomu and in 
the colonies, 254 

Cleveland-Stevens, E., report of the bumlon meeting of the 
International Society for the Proim^timi of Conitnerelal 
EdiKjation, 029 
Coach-building ju'izos, 88 
Coal industry, 443, 988,1072 

-mines hill, 403, 512,1026 

- production, Uuitecl States, 306 

-strike, Welsh, 36, 827 

-, the outlook for, 821 

-, wcMd’s outimt, XOUO, 1147 

Cocoa-palm, the .Bru/.ilian, 703 
Coffee, Liberian, 810 

-the prodiKJtion of Mocha, 618 

Cole, Alan S., C.B., ©xperimeutswith “ water-ilndevs,” 
3S4; dim.y art cdmmtlon in the Jewelry, goldstnlthlug, 
and allied trades, 560 

Collins, J. IL, dim., the tin resources of tho (Uiiplre, ,337 

Captsilu R. Muirhead, R.N,, 0.M.U,, paper, the 
Commouwealth of Australia, 541; silver tuedal awarded 
to, for hin 2 )(tper, 820 

Colonial SiiO'PioN Meeting of ciunmittee, 05; annual 
report, 816 ; list of committee, 1029 
Xst Meeting:—**'The progress and prospects of mining in 
Western Australia," by A. Montgomery, M. A,, F, C-.S., 66 
2ncl Meeting:-“The tin resources of the Empire,** by 
F, Douglas Osborne, M.Inst.M.M., 325 
8r<l Meeting:—“The resources and problems of the 
Dnion of South Africa,'* by the Hon. Sir Biohard 
Solomon, K.C B., K.C.V,0., K.O., 420 

4th Meeting“ The Commonwealth of Australia,*’ by 
Captain U. Muirhead Collins, B.N., O.M.G., 641 
6th Meeting Canada and Canadian b^ing,” by F* 
tyilliams TayW, 7X4, , 


(Colonies, Royal Society of Arts and, X030 
<.5omm(U’ce and tlu) universities, 908 

-”, imperial council of, 912 

--^ international ciuirses of lectures on, 127 

Commercial education, interiiatioii.'il society for the pro¬ 
motion of, 850; report of LojkIou meeting of, 929 
-schools in at. Petersburg, 7ll 

Committees 

Colonial Section, meeting, 65; list of, 1020 
Indian Section, me()tings, 6, 903 ; list of, 95)3 

Congress (international) for sanitary dwellings, Dresdon, 
856 

-, universal race's, 228, 972 

Connaught, H,R.TC. the Buko of, K.G., elected President of 
the Royal S<»ciety of Arts, 325; annual report, 812; Albert 
medal imeseiited to the Hon. 8ir (Jhavles Parsons by, 869 
Contracts, can)et yarn, 35 

Conversazione, ‘notice, 497, 573; report, 745; annual report, 
823 

Ciooch Bi'har, IT.H. the Maharaja of, C.C.I.E., O.B., ohUuary, 
1027 

<!orn, imports of, 953 

(Cornish, Vaughan, D.Sc., F.R.C.S., F.C.S., ‘paper, tho 
Panama canal in 1910, 93; silver medal awarded to, for 
}m paper, 810 

ilorrugation of tramway rails, origin and iiroduction of, by 
W. Worby liJeaumont, M.Inst.O.E., 1058 
Cotton and linen underwear, letter, G. ,13. .Tones, 394 

-crop, 35,147, 227, 924, 954, 1145 

-, curtailment of production of, 742 

-from Brazil, 105 

-goods, B2S 

-growing in French colonics, 59 

— --the West Indies, 495 

—-within the Empire, 362, 494 

-industry, 189, 44.3, 513 

-- JUKI protection, 51) 

— ---- (iiiinese, 798 

-- iuHuranoo and, 960 

.- in Egypt, 208, 396 

-in Eritrea, 1144 

. ....— 111 Bu! I’ransvaal, 972 
—, 8(5ed, uses of, 35 

— —, substitutes for, 989 

--, Hudanese, 392 

— HUi»ply, 828, 882,1007 

—.———“— India with roapect to tho world’s, 1023 

j tohaocu, and castor oil culture in South Africa, 
letter by P. A. Fourie, 073 

-trade dispute, 1086 

-with Greater Britain, 536 

-statistics, 570,1072 

-weavers, 1086 

Council, 1910-11,1; report, 812; mi”12,S23; elected, 25; 

Lord Sanderson, G.C.B., elected chairman, 857 
Courthope, G. L., dwc., beet-sugar factories, 663 
Crawford, Sir William, J.P., presontutiou to, of medal for 
Ills paper on “ Irish lino]) and some features of its pro¬ 
duction,” 15 

Cromer, the Right Hon. Lord, G.(!.B„ O.M,, G.C.M.G., 
K.C.H,I., C.I.E., chair, examinations in thoir bearing on 
national elUcieney, 278 
Crops, produce of, 60, 708,114.5 
Crossley, .Sir William Xdin, Bart., obituanj, 1088 
Crown agents ami the middlemauj 1146 
Crump, Malcolm H., C.E., Kentucky rock-asphalt and its 
uses, 606 

Crystal Palace, 954 
Crystal (rock): its structure and 
Alfred E. H. Tutton, M.A., D.g 
1091; syllabus, 64g 
Cuba, the fruit industry of, 3045 
Cummins, Major Lyle, B.A,M,C,, 
hunters, 316 

Cunynghame, Sir Henry, K.C.B. 

fcecting* ilre-damp iir mines, 2i 
, splrator,^6 


I uses, Lectures by 

5c., F.B.S., 


me,, Bomfi Nigerip he^d- 

paper, C method ol 
i; letter, pneumatto re-' 
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Curie, Mme., Albert medal presented to, by H,M. Ambas- 
sador at Paris, 41 

Cutter, T., dise., the Butch labour colonies, 220 
Cycle trade, 146 

• D. 


^ Dairies in Italy, co-operative, 883 
Dairying industry, SmIss, 23 

Dames, M. Long worth, disc., Indian superstitions, 382 
Danby, T. W., disc., experiments with “ water-finders,’’ 390 
Darling, Charles E., A.E.C.Sc.I., F.I.C., Cantor Lectures, 
industilal pyrometry, 133,149, ISO, 194; syllabus, 2 
Davis, A. C., F.C.S., Assoc.Inst.C.E , paper, the manufacture 
of Portland cement, 480 

D’Egville, Howard, disc., motor transport at liome and in 
the colonies, 253 
Delegates, appointment of, 713 

Denman, the Right Hon. Lord, K.G.V.O., chair, the Common¬ 
wealth of Australia, 541 

Dew-ponds, letters, Colonel W. Pitt, R.E., 1087 ; Reginald 
Ry\'es, P,R.Met.Soc., 1104 
Diamonds, Canadian, 1129 

Dilke,.the Right Hon. Sir Charles Wentworth, Bart., 1^1 .P., 
obituary, 292 
Domestic service, 1087 

Doubleday, W. E., disc., modern machine bookbinding, 358 
“Dowsers,” experiments with “water-finders,” paper by 
Professor J. Wertheimer, B.Sc., B.A., 384 
Draeger apparatus, silver medal (Fothergill priise) awarded 
, to, 779 

Duncan, P. MacGregor, disc., heet-sugar factories, 669 
Durand, the Right Hon. Sir Mortimer, G.C.M.G., disc., the 
North-West Pimtier Province of India, 761 
Dutch labour colonies, paper by John C. Medd, M. A., 213 


E. 


Eardley-Wilmot, Saint-Hiil, C.I.E., presentation to, of medal, 
for his paper on Indian state forestry, 15 
Education in India, paper hy Claude Hamilton Archer Hill, 
I.C.S., aS.I., C.I.E., 466 
Egypt, progress in, 932 
Egyptian cigarettes and tobacco, 201 

--- trade, Anglo-, 512 

Eight hours act, 228 

--, mining accidents and the, 187 

Elba, the iron industry of, 623 

Electric heating, the applications of, Cantor Lectures by 
Professor J. A. PJeming, M.A., B.Sc., F.R.S., 833, 857, 870, 
^5; syllabus, 397 

-- lighting, cheap, 36 

-line in Italy, highest, 1027 

-power in Ontario, 1104 

-:— traction, 963 , 

Electricsal industiy, 1025 
ElectrMty and colliery accidents, 591 

-for naotive power in Italy, 743 

- 7 —;—- in New jZealand, 1144 

Eleotro^technlc^ commission <international), Turin Exhibi¬ 
tion, 1055 

Elliott, Sir Charles Alfred, E.C.S.I., LL.D., obituary, 765 
HHs, T, Ratcliffe, disc., methods of detecting fire-damp in 
mines, ^ 

Ely, Herbert W., dm,, the tin I'esources of the Empire, 336 
Imhroideresses, guild of, 777 
Imhn^dery, Chinese machine-made, 190 
--— for the Coronation, 853 


——— Slovak, 511 
444, 855 

men and, 463 ‘ ’ 

130, 206, 362, 461, 589, 673, 854, 912,971 

■ m$, 

--, of the . 878 « 

Eacyclop^ia l^|K^nica, liS 
Engineering work^ ®tew, 108 

Enpek, C. Uegina^» f.iUG.S., letter, the Ck>mmonwealtli o 
Australia, 554 ; ?effet«,liaperial colonial development, 936 
1127 ^ , • 

Entomological research, 444* • 


f 


Estates, the break-up of, 591 

Etching, Cantor Lectures by Frederick Wwhnorc, 915; 
syllabus, 192; letters, Joseph Pennell, 937, 5)80; letter, 
F. Wedmore, 955 
Eugenics, Galton chair of, 050 

Evans, E, disc., improvements in the transport and «lia- 
tribution of goods in London, 017 
-, Dr. John W., disc., the trend of mineral develop¬ 
ment in India, 054 

Evatt, Surgeon-General G. J. H., O.B., disc., some Nigerian 
head-hunters, 315; disc,, plague and its spi'ea<l, 440 
Examination frauds, 703 

E.xaminations in their bearing on national cilieieucy, paper 
byP.d. Hartog, M.A., 279 

Examinations, Royal 8ocihty of arts, 15)U, notices, 149, 
801, 885, 975 ; number of entries, 447; annual report, 821 ; 
programme for 1912, 1075 ; report on, 1133 
Music, practical, 19lo and 1911, ainiual report. 822 ; 1911 
report, 869 

r/rfl. voce, in modern languages, 1011, annual n^port, 822 ; 
results, 1142 

EXHIBITIONS 
Allahabad, 207 

Argentine centennial, 1910,190 

Building Trades, 672 

Design Club, 852 

Festival of Empire, 364 

Home arts and industries, 120 

House and Home, Whitechapel Art Gallery, 776 

International Hygiene, Dresden, 1011, 228 

Physical Society of London, 131 

Prints and Engravings, Rome, 365 

Rome, 495 

Royal Photographic Society, 364 
South African products, 131 
Turin, lUll, 109, 322, 305, 414, 510, 592, 1055 
Whitechapel Art Gallery, 400 

Works by L.C,C. scholarship and exhibition holders, 91.1 

Explosion, the Distington, 108 

Eyes (artificial), the manufacture of, 984 

F. 

Fawns, Sydney, disc., the tin resources of the Empire, 338 
Feathers in France, jiroduetion of, 1074 
Fibre, a new Mexican, 322 

—-- industry of BrazU, 920 

--Venezuela, 744 

Finance, annual report, 824 

Financial statement, 1910-11, 799 

B'ire insurance in Vancouver, lettei', W. C. Thomson, 913 

—: precautions at the Coronation, 058 

Fires and sprinklers, 164 

Fire-damp in mines, methods of detecting, 'pa^^er by Sir 
Henry H. Cunynghame, 25 

-test for, 364 

Fisher, C. Hrquhart, disc., improvements in the transport 
and distribution of goods in London, 615 
Flax mills dispute, 989,1007 

-production, 536 

-of New Zealand, 711 

Fleming, Professor J, A., M.A,, B.Sc., K R.S., Cantor 
Lectures, the applications of electric heating, 833, 857,879, 
885; syllabus, 397 

Fleuss, H. A,, gold medal (Fothergill prize) awarded to, for 
his mine-rescue apparatus, 779 
Flowers (artificial) imported to Italy, 1062 

--— on French Riviera, cultivation of, 926 

Folded woven goods, 108, 393 ^ 

Food, the adulteraiion of, paper by Charles E. Oassal, 448 
Forestry in British Columbhi., 414 

-Japan, 622 

-^— New South Wales, 362 

-— on American railways, 868 

Foirester, Robert, obitmry, 260 

Fothergill pruae for life-saving apparatus, award of tpedi^li 
7T9; annual report; 82Q , * 
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Konrie, r, .1.)toUm'cu, and cuHtnr oil culfcurc 

in Hoiith Afrl«!a, 07;i 
Ki'juhh*, hirth-ratoln, 1)30 

-foreign trade <ir, 1)38 

——number of uewHpaiJei'H in, 1038 
-wine imliiHtry of, 84 

• FroHcooH at) Chiehen Itea, nneieiit), l»,y Miss A. V. Br«iton, 1033 
Fruit industry, Frentdi preserved, 108r» 

Fuel for the Hudan (Sudd), (13 

Fuller, Sir John M. F., Ibirt,, d/w,, the (joj muon wealth of 
Australia, 551 
Furidtnrc, 1101 
Furs, IluHsian, 83 

G. 

(lage, FrufesHor Simon II., the ir^trodnction of i)liotographie 
transpareneicH us lantern slides, 255 
flalhm, Sir Fratmis, D.tVL., He.l)., K.K.S., ohitmrpy 350 
Gardner, W. JST., (h‘.ve.,exporinu‘UtMWith “ \vat(!r‘nnd(*rs,’*801 
(larforth, W. 13., gold medal (Fotheigill prize)awarded to, 770 
(larnett, Dr. W., iVm,^ art (Mlncation in th(^ jewelry, gohl- 
smitldng, jmd allied trades, 500 
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Olive growers, national congress of Italian, 832 
Onslow, the Earl of, G.C.M:.G», oUtuary, 1105 
Ontario rolling-stock enterprise, 912 
Opium, Cfisina and, 919 
Opossum farming in Australia, 593 
. Optical txmvention, 1912, proposed, 901 
Oran^ lowers at Grasse, distillation of, 807 

Fi, <Iksc., a new view of Roman London, 125 
Ofilierae* F. Douglas, M.Inat.M.M., paper, the tin resources 
ISfie empire, 325; silver medal awarded to, for his 

Uruguayan, 711 vi 

Jones prises, offer and statistics of previous awards, 
417; annual report, 820; awards, I9u, 1029 


P. 

Packard, Edward, vhctlr, beet-sugar facto,rien, 665 
Page, William, disc., a new view of .Homan London, 126 
Painters’ materials, 536 

Palm-flbre or “ cogollo” industry of Venezuela, 744 
Panama canal in 1910, by Vaughan Cornish, D.Sc., 

F.R.G.S., F.G.S , 03 

Paper, niegass and bamboo, in Trinnlad, 974 

-trade, Russian, 953 

Papua, timber resources of, 9i:j 

Pai*aguay tea, 34; letters, John Ryle, 61; Outlibert < *hristy, 118 
Palis, food consumption in, 107 
——, trade of port of, 798 

-TTiiiversity, number of students at, 884 

Parsons, the Hon. Cluuics A., C.B., LL.D., D.Hc., F.JLvS., 
Albert medal awarded to, 779; annual report, 819; invi- 
sented to, by H.R.H. the Duke of Connaught, President, 
869 

Parsons, the Hou. Richard Cicre, M.A., chair, methods of 
detecting fire-damp in mines, 25; chair, motor trnnsi)ort 
at home and in the colonics, 231; chair, wheels, ancient 
and modern, and their manufacture, 515 
Patents in 1910, 539 
Pauperism, 128 

Payne, the Hon. George, 3.?., obituary, 463 
Pea-nut, letter by Sir George Birdwood, K.C.I.E., ('.S.J., 
M.D., LL.D., 1007 

-oil industry, Marseilles, 985 

Pearl fisheries, German fresh-water, 711 

-of Queensland, 797 

-flshinrg industry of the Americas, 670 

Pearls and pearl fisheries of Bahrein, 162 
Pearson, H., presentation to, of medal for his paper on the 
diamond fields of Brazil, 16 
Peat utilisation in Germany, 980 
Peddie, R.A., disc., modern machine bookbinding, 35!) 
Pellagra, the study of, 968 

Pennell, Joseph, htten, Cantor LecUmit on otishiiig, i)37, i)89 
Peridot stones of ancient Egypt, 991 
Perks, Sydney, F.R.I.B.A., F.S.A., presentation to, of modal 
for his paper on the restoration and discovorloH at the 
Guildhall, London, 16 
Persia, trade in Southern, 19 
Peru, archffiology in, by Miss A. C. Breton, IbOt 
Petrol tax and commercial motors,’ 109 
Petroleum, discovery of, at Leigh, 809 
Philippines, fish industry of, 1008 

Photographic transparencies as lantern slides, by Professor 
Simon H. Gage, 255; letter. Sir Heniy Trueman Wood, 292 
Physical Society, proceedings of, 229 
Pictet, Professor Raoul, paper, les basses temperatures, 078; 

silver medal awarded to, for hia paper, 820 
Pither, E. E., letter, slag and furnace refuse, ornaments, 1088 
Pitt, Colonel William, R.E., letter, dew-ponds, 1087 
Plague and its spread, paper, by James Cantlie, M.A., M.B., 
C.M., D.P H., 434 
Polytechnic (Regent Street), 414 
Port of London, first annual report of, 186 

——- improvements, 310 

Portland cement, the manufacture of, paper, by A. C. Davis, 
F.C.S., As50C.Inst.C.E., 480 
Fosters, 206 

Potato alcohol in Russia, 902 

-meal in India, 132 

-spirit in Germany, manufacture of, 7o7 

-- starch making in Germany, 132 

;-(wUd) of Chili, 1130 

Potteries (Hspute, 494 

Pottery (Chinese), in the Straits Settlements, 395 

-for the Turin Exhibition, 510 

President of the Royal Society of Arts, H.R.H. the Duke of 
Connaught, K.G., elected, 325; annual report, 812 
Prices, retail, 1007 

Prizes:— 

Coachbuildii^, 38 

Owen Jones, offer and statistics of previous awards* 211* 
447; annual report, 820; awards 1911,1029 
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I’ki/jES {eonUnuetl ):- ■ 

FothoiXillj litV'.savingni>i>:imiu.s, awnni of, 770; annual 

report,, Hiio 

Pnj^h, John, <ih'si\, wherh*,, aneient. atal iuihIovh, ainl Un-ir 
in.'uiufaetnro, 5JM 

Pyroniftry, iiiclu.strinl, Cantor /it'rfn/v.s hy (JharlusU. Darliti}?, 

■ P.I.O., !«», tlO, ISO, lOi; ;i 

Q 

<iuel>c!C, (levttlopmcnt. of mnv, (,170 

(pineimhuxl sugar indviabry, 7(i<> 

• - . ... timber Industry, 0!)ii 

R. 

JUuUo'teb'grnphy, r<‘<‘ent devtih»i)ments in, hy Professor 
(,}. W. <), atowe, ,1000 
Kadhnn dis(!Overy (A<lelnhte), 101 
llailless oleetrio ears, 1087 
Kail way accidents, 188, iiJlT 

-churgcB, :1027, :io7o 

-companies and plant, M7 

.— dividends, ‘JOB, oriJ 

. — statistics, Japanese, 087 
— strike, OfiB 

- — traiiie on tho Him pi on, 000 

.- under lagoon at Venice, proposinl, ooi 

.- - workers ami the i>nblie, 1K14 

Railways of tbo United King<ioni, 802 
-, oil engines on, 3087 

Ramsay, Hir William, JCdMb, d/st*., his basses 

terap<^ratm'cs, 70.1 

liamstien, Omar, presentation tt), i>f medal, for Ids paper on 
silversmiths’ and gol<lsmiibH’ work, I ft 
Kao, K. Vynsa, d/sc., Indian superstitloiiN, IHd 
KatOlllfe, (J, K,, dwe., improvementH in Urn transport and 
distrilmtlon of gofsls in K<»ndon, (lUl 
Jiattan and soa-graas furniture In ClUiui, 41 f» 

Koading*room, cuntrilnitions to the, .1140 
iteavoll, Arthur, hoet»Hiigar fa(^torl^^H, (itso 
Keay, the Jtight TJon, Lord, (L(AH.l., (LU.L6., rhair, the 
Dutch labour eoloulcB, 212 

Heed, J. Howard, KK,CLH., Xmlia, witli reHp(»e.i. i«» the 
world’s cotton Hui»ply, 1021 

Itees, Sir J, 1)., K.O.L E., D/V.O,, dvV., education In Xndia, 474 
Reid, A\m<.i,,letti;i's, imperial colonial development. Old, 1127 

--, the Bight Hon. Sir Cloorgij H., K.U.AIdL, tim 

Commonwealth of Australia, cm 

--, Walter K., JBM.C. ,di,w,j the manufacture of l*ortland 

cement, 480; disc., l,)oct-8iigar factorhis, (JUS 
Reinforced concrete sleepers and fencing pttsts, 101 
Respirator, a ijnoumatic, letter^ Hir Heury H. (jnuynghame, 
k.C.B., m 

Bhodosia, tin in, 865 

#-j trade, commerce, and mining in, 590 

Khodesiari prospects, 4(12 

Xtico culture at VerceUl, experimental station for, 708 
Ri<ikar<l, T. A., d/xc., the progress and prospects of mining 
in AVesteru Australia, 00 

ItohertH, Hir Oweti, M.A., D.U.L, .Ub.D,, annual meeting, H26 
Robinson, H. tX., dmt., the manufacture of Portland 
(dement, 400 

Bock crystal*, its structure and uses, Cantor h^Hwe^i by 
Alfred K. Xl. Tnttou, M'.A., TXHe., K.R.H., 1040, 1003, 1070, 
1001; ityUahus, BU) 

Rogers, Alexander, ohittwry, Cl 

Roman London, a new view of, paper by Reginald A, Smith, 
F,S.A., 114 

Rome, new port Ku*, 675 * 

Roper, H, X3., diec.^ improvement in the transport and 
distribution of goods in London, 6,16 
Ross, H. M., bankiniAin India, 276 
Royal Society of Arts, history of, 767, 781, 1009,1080, U08 
Rubber and gutta»percha in XXorueo, 810 
*—.— auctions in Ceylon, 323 

* -- cultivation In Southern Asia, 204 

—— industry in X»ortwgueae East Africa, 491 


Rubber outlook, 413 

~ - , Knrngtuiyari, ii) . 

.. pIjuKh, IMexican, 414 

• supjdics, lU.'j 
- —, synthetic, 827,1028 
Jlussiau timber industry, 706 

Ryle, John, lettey^ yerha (or matd) tea, 61; letter, slag and 
furnace refuse ornaments, 1061 
ilyves, Reginald, letten, bookbinding, 304 ; dew-ponds, 1104 


Hafe.s, Ratner, 36 

.Sugbalien (Japanese), tlie economic condiiioji of, 851 
,Sago-making in Ceram, 222 

Ht. Amlrews, nooth anniversary of foundation of the Univer¬ 
sity of, lori 

Haise, Dr. Walter, d/.sr., tho trend of mineral development in 
India, (nn ; dm\, the Morth-West Frontier Province of 
iiidia, 7(5.3 

.Salmon-(ishiiig in Hll)eria, 571 
Halt process, new, 443 
•— industry, Russian, 856 
Haltingi)CM|ucst (Victoria and All)ei‘t Museum), 5.54 
Snnuiddar, Jr)giiulra Nath, B.A,, F.K.IJist.H., ancient India’s 
commciNual relations, 903 

HundKm, ,Dr. L. W., dt’.w., plague and its spread, 430 
Hmidcr.son, bor<l, (J.C.B., elected Chairman of Council, 867 
Sandwitli, Dr. P. M., due., plague and its spread, 440 
Handys, Coloimd Thomas Myles, D.L., ohlfMarif, 110(1 
Hauer, J. A., dfaen, the Panama Canal in 1910,100 
Hardinia, mineral production of, 868 
Haskatcliewan, Hi her I an alfalfa in, 912 
Heamnnill, IXT-jr/fac., tho progress and prospects of mining 
ill We.Htern Australia, 01 

Hehaek-»Soinmer, Dr. tJustaf, dine,, beet-sugar factories, 668 
Hchloss, D. F., due., the .butch labour (iolonies, 221 
Hchuster, I’rofesHor Arthur, ,F.!R,H., diM,, exaniinations in 
their hearing on national etlicicncy, 319 

Hlr Felix, Bart., chair, hanking in India, 263; dine,, 
Canada and Canadian hanking, 727 
Hinence ami Imlustrial appointments, 861 
Hciotiand, population in, 707 
Hnott, Archli)aid, oJdtmry, 109 
Hcnlpture, the reproduction of, 564 
Healing, pelagic, 86vS 

Heamaii, A. (L, dine,, improvonieuts in tho transport and <lis- 
trlhuthm of goods in London, IU7 
Heamen's strike, 800 
Hea-otter, 865 
Hericulture in Como, 711 

-- .Hungary, 1048 

Husftional an‘angouient.s, 19K)-ll, l; 1011-12,1107 
Hexes in England and Wales, proportion of, 882 
Hhacldoton,'Sir Ernest, C.V.O,, dine., the Commonwealth of 
Australia, 662 

Slmrpe, Montagu, dino,, a new view of .Roman London, 124 
Hhipbuiiding, 1078 

--crisis, 36,147 

-, English and Amerhuin, 795 

— . in Italy, 990 

-- in 1010, 257 

Bhipley’s tomh, annual report, B‘2.3, 869 
Hhipping and managing owners, 188 

— --imUistry, 928 

-j new <leparture.s in, 462 

Ships and ]ife‘Having apphancos, 163, 412, 1060 , 

——, tho growth of, SIO 

-, the manning of British, 621 

-, the tonnage of, 1087 

Shop assistants, hours of, 535 
Liberia, stock-breeding in, 496 
Silica standard of lengih, 879 
Silk congress, Turin, 628 
-from Japan, Export of raw, 698 

— industry at Como, Royal school of, 162 

--in Italy, 896 ‘ . 

United States, 882 
*—jj*> trade, British, 268 
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Soiytnht’t' in, lisil, 


iSilk trailtj dispute, S82 

-, plafi’ue and the, 8S>‘J ^ 

-, worlcVs production of raw, 867 

Silkworm industry in Korea, 10U8 

Simmelkjoer, S., dine., experiments with “ water-hnclers,” 301 
Simpson, Professor W. J. K., disc., plague and its spread, 43S 
Slag and furnace refuse ornaments, Utters, John Kyle, 1061: 
E. E. Pitlier, lOSS 

Slater, John, F.RJ.B.A., disc., American arcln'tectnre, 740 
Small holdings, 571 

Smith, Reginald A., F.S.A., jiaper, a new view of Roman 
London, 114; silver medal awarded to, for his paper, 810 
Smoke abatement, ]»y Dr. J. S. Owens, 083 
Snuff industry of Bavaria, SBC 

Society of Arts Royal), liistory of, 707, 781, 1000,1080,1108 
Solomon, the Hon. Sir Richard, K.C.B., K.C.M.G., K.C.V.O., 
K.O., -paihir, the resom'ces and problems of the Huiou of 
South Africa, 420 

South Africa, financial outlook, 207 

--industrial commission, 22 

-^ parliament of United, 22 

-^ progress in, 20 

-J the resources and problems of the Thiion of, 

‘paper by the Hun. Sir Richard Solomon, K.C.B.,K.C.M.G., 
K.C,V.O., K.C., 420 
Soya beans, 954 
Spanish wine industry, 1008 
Spirit, Scotch motor, 901 

Splashes, a study of, Jitee?u7e Lectures, by Professor A. M, 
Worthington, C.H., M.A., F.R.S., notice, 41; report, 180, 
193; annual report, 819 
Sprinklers, fires and, 184,1128 

Statham, H. H., P.R.I.B.A., disc., American architecture, 740 
Steel, electrolytic, 868 
-industry in Italy, S60 

Stein, pr. A., disc., the North-West Frontier Province of 
India, ?62 

-, Sigismund, economic aspects of the introduction and 

establishment of a British beet-sugar industry, 982 
Stephen, George A„ paper, modern machine bookbinding, 
839; letter, 414; silver medal awarded to, for his paper, 

m 

Stephenson, Mill, disc., a new view of Roman London, 125 
Stevens, Frank, disc., tlie production and identification of 
artificial gems, 588 

Steward, J, H., disc., the production and identification of 
artificial gems, 587 

-——, W. Augustus, Utter, ait education in jewelry, go'd- 
smithing, and allied trades, 537 
Stewart, Charles John (Public trustee), presentation to, of 
medal for his paper, the public trustee and his work, 15 
Stewart-Bain, Sir Reter, disc., motor transport at home and 
the colonies, 253 

Strathcona, Lord, disc., Canada and Canadian banking, 727 
Strike, Cardiff, 1006. 

-, railway, 962 

--the 1889, 1006. 

Strikes and wages, 1059 
-—, settlement of, 924,988 

Strong, Sir Thomas Ve;?ey, Lord Mayor of London, chair, the 
adulteration of food, 448 
Sudan exports, 774 
Sudd, 62 

Suez C-toal and its traffic, 441 
Sugar estate (CJentral Colombia), 2i)S 
—^' industry, 1125 

----, Indian, 203 

---—Liberian, 18 

^-- Queensland, 766 

Sugar-paim of the East Indies, 567 
Suiph^ of ammonia, 620,025 
SimSow^-growing in Russia, 110 , 

Supersli6i®n&, Indian, paper by lU A.*^Leslie Moore, I.C.S. 

irm%m ^ 

■--by M. H. Ktrop, ^7 , 

poreniation and, 765 '. 

M.Inst.C.E., chair, improvements 
ipfcribntion of goods in ^London, 596 

^ ’li ' \ ' “ , ■ ' 


T, 

Talior, E. H., dm\, HickncHH and comprcasotl air, 4nu 

Tailoring, Ingb-chiss, 795 

I’aj Mahal, Agra, and its rtilations to Tiidian archiieijturc, 
paper hy Robert F. Chisholm, F.R.T.B.A., K.S.A., 170 ; 
Utters, Somers Clarke and K. F. Ohisliulni, 803, 30;i 
Taylor, F. Williams, paper, Canada and Canadian banking, 
714; silver medal awarded to, for his paper, 820 

-, Sir William, K.C.M.G., disc., the tin roHourct's of the 

Empire, 338 

Tea exports, Chinese, 710 

Telegraphy, the Royal Society of Arts ami, Cbainnim's 
Address by Sir John (laineron Land), C.B., C.iVI.C., 7 
Telephone (National) position, 308 
,—-transfer, 828, 924 

Tempdratnres, les basses, paper by Profosseur Raoul Piet(}t, 
678 

Textile education in Bradford, 1129 

-lUire industry of Brazil, 920 

-workers, 764 

Textiles and the Coronation, 853 

Thomas, (Jarmichael, chwir, some Nigerian head-hunters, 21)5 
Thomson, Professor .lohu Millar, LL.D., F.R.8., chair, the 
manufacture of Portland cement, 470 

-, W. 0., Utter, fire insurance in Vancouver, 01)1 

Timber, artificial seasoning of, 820 

-industry, Russian, 706 

Tin, 259 

-resources of the Empire, by F. Douglas Osborne, 

M.In8t,M.M., 325 
Tinplate industry, American, 884 
“ Titanic,” 795 

Tobacco, cotton, and castor oil culture in HoutU Africa, 
Utter by P, J, Fourie, 978 

-industry, Brazilian, 88li 

-- Turkish, 1090 

-monoimly, French, 1X80 

-trust, 1125 

Tomalin, Lewis R. 8., disc., improvoriients in ttn^ transport 
and distribution of goods in Lrmdim, 815 
Tomato preserving in Franco, 1044 

-products, Italian, 1123 

_—--seed oil, 958 

Tonga, the destiny of, 1X02 
Trade commissioners, British, 130 

-, the year’s (1910), 228 

Tramways at Milan, 898 

Transport and distribiitiou of goods in London, improvements 
in the, pa^^er ])y A. W, Gattie, 596; Utters, B. Chapman 
aud A. W. Gattie, 709, 710, 777, 798, 797 
Transport trade strike, 881 
Trawling and the three-mile limit, 620 
Treacher, Sir William Hood, K.C.M.G., chair, the tin 
resources‘of the Empire, 325 

Trememne, Captain A. J. N., B.A., D.Antlu, ‘paper, some 
Nigerian head-hunters, 296 
Tulle process, new, 764 

Tiilly, B. J., disc., the production aud identification of 
artificial gems, ,587 
Tuna cheese in Mexico, 397 

Tupper, the Right Hon, Sir Charles, disc., Canada and 
Canadian banking, 728 
Tm'key, wine and oil production of, 1082 
Tutton, Alfred E. H., M.A., D.Be., F.R.B., Cantor Lectures, 
Rock crystal: its structure and uses, 1049,100;.{, 1076, 1091; 
syllabus, 540 

Tyres in Ibily, regulations for width of, 743 

U. 

United States and the colonies, British capital In, 20i) 

Univei^i ties, commerce and the, 968 ^ 

-- congress of Empire, 971 

V, 

Vactium cleaning and mills, 989 
Victoria, iriigatfon and beet-growing iurX()48 
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Vicliuvia, HhipbitililiiijJi: In, 

Vims (Miin* Tor nnMt‘\v (*!’, iiiH 

Vivian, •fnlm, f/Z'.v',, tbr tin ni tlir HinpHv, JtJiJS 

W. 

Wrtll-pujHa’s ami jminfctMl t'oitonH, »l<lo 
WaInntH t<» Itolunnia, iinpurtM <»f, HUy 
VVat(sht}.s, HwIkh, UMi 

“ Wator-UrnUn'H," nxjM'riiumts with, /«</a’r by ProfcHaor .1. 
Worfchniner, U.A.,,184 

Watorw, H., improvaniontM in Uto tmimpnrt. ami hlstri- 
Imtnni of g(><nlH in Loinlon, hlb 
Watorwaya, Aimfriann atul flunudian, 11.04 
Wax (luontan) in (hsnnany, production of, O0;l 
Wayrutt, J. !<’.,</»>•„ the inanufafi.uro of tVirtlarnl (annont, 
488 

Wnb1». Sir Anton, (AV.f)., l.Mb, R.A., t’.R.I.H.A., 
Aumrlnan anOditusturo, 7‘JO 

WeiluKui'o, Fr<nU*ri(.!k, Canfoi* hrf.hth'x, 4;tt*hin,*<, 0i:»; Ht/lftthun, 
10‘i; l)5r» 

Worthoinmr, ProftHHor *)., H.A,, p<ipvi\ cxpiiriinonts 

with wator-tlndorH," ;{S4 
Western Australbi, (‘Xidoratlou in, hr>4 

—- - ., new mine, 21! 

--*-j railway progress in, 07!{ 

--, the progress and prosptudsrjf niliihig in, 

paper l>y A, Montgomery, M.A., F.(J.H., 00 
Westeru Australian (saves, 912 

-- finance, 1,‘tt 

WhaliJig itnlustry of Sssuth Africa, lioo 
Wheat, Kit 

-supply, lUjist Afritsa, 207 

Wheatun Hour, some points concerning the ts'eatment of, by 
A. R. Humphries, 1048 

Wheatley, If. Jb, til/sr., a new view of Roman binnlou, 125 
Wheels, luusleut and modssrn, and their maiiiifaisture, 
pttpn Isy lltsnry K. l£eatheoi.<s, B.Hcs., 515; II. h, 

ITeatlusote, 571 
Wlilsky ago (sertliltsatcss, 1027 

-- consumption (sf, lOO 

—S(sotch, 827 
-trade, lOiKi 

White, .T. Claude, (M.13., preseutatiou to, of medal for his 
paper on the arts and crafts (jf Tibet and the RaHtcrn 
Himalayas, 15 

-, Sir William H„ lv.0.B., F.K.S., vote of thanks to 

cUiairman of Council, 16; (sAu/r, the Panama cjinal in lOin, 
92; annual meeting, 826 


WilliaUH, Hal. M.i.Mm'b.K,, M.l.K.R., papr/', bcssl-sugJir 
fu.c.l.4H’lcs, iuiO 

• - , ,bdin, (/wr,, art mhuMtion in the jewelry, gobl- 
smiMiing, ami allittil tnnics, 508 , 

Wilson, Hisnry, r/jac., Jirti education in the jewelry, gold- 
Minithing, and alli(i<l trmles, 501) * 

- —Sir Jiunes, ICO.S.I,., presentation to, of medal for 

hlH paper on tlie Punjab, 16; dwe., banking in India, *270 ; 
disc,, Imlian MUT)erHtiti«>nH, OSIJ; dfw., ediication In India, 
477; dkc>, i-lie truinl of mineral •lewl<u»ment in India, 066 
Wine industry, French, ;h 
W onum artists, sradety of, aOL 

-— in,rapanose industries, 051 

-, plt-lmov, o;jr», 1072,1120 

-wtwkers, cducaUsI, 202 

...and <ibildbirU», 80S 

Wood, iSir Himry Trueman, kltvr, tlm invention of tin* 
photogrnpltic lantern slid(!, 202 ; history of the Royal 
8(ndct.v of Arts, 7<17, 781, inoib lOOO, llOS ; annual meeting, 
826 

\^'oo^l*4!arvi^^g, school of art, (irmalir lu'csiudu'd t,o the King 
and (Hic4*u, H.51 

W(M)d-pulp as a t(‘xtile mattu’lal, ‘112 
Wool, Australian, 104 

-imports, 1)64 

-industry, 'rurkish, 020 

—.-j Hmith Amcri(!au, lOl) 

« HUpplitiiH, Of), 147 

-, th(^ lacking 4)f, 1)01 

VVimltwunbers (Bradford) and the auctions, 882 
Wortidngtou, PrcO'c’ssor A. M., iUb, M.A,, K,•/a.rc/idr 
Leatim^ a study 4»f Hplashcs, iwike^ 41; I'eporb, 109,190 ; 
annual n^port, Kli) 

Wyatt, Horace M‘., j/rtper, motor transport at home ami i)i 
the colonies, 2Ji2; d/xc,, wheels, ancient and modern, and 
their ruaunfactnrts 690 

Y. 

Yarn, liad, 499 

-contracts, carpet, 85 

—Bnglish and Ameri(;an, 697 
Yeast, 1020 

Yerha mat5, or Paraguay tea, 94; .lului Ryle, 01; 

lemt^ Cuthhort Christy, M.B., C.M., 148 
Yusuf-All, Abdullah, the trend of mineral 

development In India, 065 

Z. 

Zoological (jlardens and South Africa, 207 
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